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FOOD FADS AND NUTRITIONAL QUACKERY 

FROM THE VIEWPOINT OF THE FOOD AND DRUG ADMINISTRATION 

Ey 
K. L. Milstead, Deputy Director 

Bureau of Enforcement 
Food and Drug Administration 

It is a pleasure to meet with you to discuss the problem of food fads 

and nutritional quackery. It has been nearly three years since I attended a 

similar meeting in Berkeley, California, sponsored by the Nutrition Founda¬ 

tion and the Northern California Section of the Institute of Food Technologists. 

Much has happened since then on many fronts, and I want to tell you what we 

f have, been doing pnd how we evaluate the problem now. Incidentally, I would 

like to say that we believe these meetings are extremely valuable in under¬ 

standing the problem of quackery and in exploring ways and means of dealing 

with it. We commend the Nutrition Foundation and the Institute of Food 

Technologists for arranging these meetings and for their continuing interest 

id, this area. 
. \ 

Perhaps the most interesting development in our program against 

quackery and, we hope the most significant and far reaching, is the National 

Congress on Medical Quackery that was held in Washington last Friday and 

Saturday. This meeting was sponsored by the American Medical Association 

and the Food and Drug Administration and was attended by representatives of 

enforcement agencies, medical groups, health organizations, consumer organi¬ 

zations, educational institutions and others interested in the public health 

problem of quackery. The purpose of the meeting was to discuss the nature 

and extent of the problem, what is and is not being done about it, and what 

should and must be done. We believe the meeting was highly successful. For 

the first time it focused national attention on the problem. We are hopeful 
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that this Congress will result in a renewed effort on the part of us all to 

seek and use more effective measures to eliminate quackery in the health field. 

Before discussing other developments in our program against nutritional 

quackery, I should like to read Food and Drug Commissioner Larrick's statement 

at the Congress on the extent and nature of the problem. Here is what the 

Commissioner said: 

"The most widespread and expensive type of quackery in the United 

States today is in the promotion of vitamin products, special dietary foods, 

and food supplements. Millions of consumers are being misled concerning 

their need for such products. Complicating this problem is a vast and 

growing "folklore" or "mythology" of nutrition which is being built up by 

pseudo-scientific literature in books, pamphlets, and periodicals. As a 

result, millions of people are attempting self-medication for imaginary 

and real illnesses with a multitude of more or less irrational food items. 

Food quackery today can only be compared to the patent medicine craze which 

reached its height in the last century. Especially disturbing is the tendency 

shown by some big and hitherto respected food concerns to use quackery in 

their sales material. 

"There is a tremendous promotional effort masquerading as nutritional 

science. So-called health 'lecturers and self-styled nutritionists' con¬ 

tinuously prescribe various food items to prevent disease and assure good 

health, while attacking ordinary foods as detrimental to health. Their 

theories on diet are taken seriously and adopted by many listeners. Analysis 

of their spiels by competent nutritionists shows them to contain a blend of 

good and bad advice, but generally calculated to promote sales of products 

in which the lecturer or the 'nutritionist' has a financial interest." 

That summarizes the problem in its broadest terms. 

It is not a simple problem that can be always dealt with directly 

under the Federal law. Much of the printed and spoken word is outside of v 

the jurisdiction of Federal law. But a lot can be done and a lot is being done 
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One of the principal objectives of the National Congress on Medical 

Quackery was to explore ways and means to improve enforcement both at the 

Federal and State levels. Its purpose and broad agenda express the attitude 

and concern of the Food and Drug Administration on food fads and nutritional 

quackery. We are "agin em," we have always been "agin em" and we will always 

be "agin em" in all of their forms and in all of their subtle guises of 

deceitful promotion. The food faddists and nutritional quacks, whether 

motivated by "a zeal to save humanity," by ignorance, by self-deceit and 

self-aggrandizement, or by greed, are in direct conflict with the purposes 

and intent of the Federal law to protect consumers from fraud, deceit and 

misinformation in the areas of food and drugs. 

Our purpose is to challenge food faddists and nutritional quacks on 

all fronts: in the courts, in the press, in our educational institutions, 

or wherever they or their pseudo-scientific theories appear. Contrary to 

the attitude of some people that quacks seek publicity good or bad and the 

way to deal with them is to leave them alone, we believe that exposure is 

our most effective tool, particularly exposure in the courts where the quacks 

do not want to be and where their batting average is zero. It is our firm 

conviction that consumers understand and accept the judgments of Federal 

judges and juries, and that there is no substitute for successful court 

action supplemented by publicity and public information in exposing and 

controlling quackery. 

As Commissioner Larrick told the meeting on medical quackery last 

Friday: 

"Today science has provided the means for distinguishing with con¬ 

siderable certainty the effective from the ineffective. Likewise our laws, 

based upon medical knowledge, distinguish between what is legal and what is 

illegal. This fact, that quackery now can be put to the test, scientifically 
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ago by the American Medical Association, National Better Business Bureau, 

and the Food and Drug Administration, and supported by the Nutrition 

Foundation and a great many other organizations, is having a good effect. 

Many firms using this door-to-door promotional technique have gone out of 

business, and the volume of business of many others has substantially de¬ 

creased. A discouraging note is the vigorous promotional campaign being 

carried on currently for the product Nutri-Bio. This is another vitamin 

mineral preparation and that is all. We have convicted one salesman for 

making fake medical claims for this article. We are investigating the 

activities of some of the others. 

Our main problem in dealing with door-to-door operations is in learning 

just what the "doorbell diagnostician" tells his prospective victim. It 

takes a lot of manpower to police the activities of thousands of household 

canvassers. While these individual salesmen are responsible under the law 

for what they say, we think their sponsors also share responsibility for the 

acts of the salesmen. We are looking into this matter carefully. 

WRITINGS - BOOKS. MAGAZINES, NEWSPAPERS. ETC, 

We have established in the Federal Courts that writings in all forms, 

labels, pamphlets, circulars, placards, proof copies of advertisements, 

advertising mats, books, magazines, newspapers, scientific articles, catalogs, 

etc., are subject to the jurisdiction of the Federal Food, Drug, and Cosmetic 

Act when they are used to promote the sale of food, drugs, or cosmetics. 

Let me illustrate. When Dr. Jarvis' book entitled "Folk Medicine" became 

a best seller, there was nothing we could do to control its distribution, 

although Dr. Jarvis' theories on the treatment of serious diseases with 

honey and vinegar have no scientific basis whatever. But when this book 

was used to promote the sale of honey and vinegar and mixtures of honey and 

vinegar, we did seize large stocks of various products and of the books. 

The book became labeling under the law and subject to its jurisdiction. 
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* Likewise when Dr. George W. Crane, the well-known medical columnist, 

wrote in his column entitled the "Worry Clinic" about the miraculous curative 
t . 

t and rejuvenating qualities of sea water, we could do nothing, although again 

there is no scientific basis for his theories. But when manufacturers of 

sea water mushroomed in many parts of the country and started using reprints 

of Dr. Crane's articles to promote the sale of sea water, for every disease 

from asthma to schizophrenia and cancer, we did do something. We have made 

many seizures of sea water and sea salt, and the largest distributor, Florida 

Sea Brine Labs., Inc., Lakeland, Florida, is under an injunction. We are 

considering criminal action against all who went into the business. This 

effort of sharp promoters, supported by the writings of a professional man, 

to sell the American people sea water for $2.50 a pint is one of the most 

brazen and meanest swindles that we have ever encountered in the enforcement 

of the food and drug iaws. 

One further example in this area. One of the largest publishers and 

distributors of nutritional nonsense is Dr. Royal Lee, a non-practicing 

dentist of Milwaukee, Wisconsin. His publishing firm is "Sycamore Press," 

a wholly owned subsidiary of Vitamin Products Company, Inc., Milwaukee, 

Wisconsin - a producer of so-called "health foods" and "natural vitamins" 

controlled by Dr. Lee. The "Sycamore Press" prints promotional matter for 

the Vitamin Products Company and also prints massive amounts of misinformation 

in the nutritional field for the "Lee Foundation for Nutritional Research" - 

a so-called "non-profit" organization which Dr. Lee also controls. 

Dr. Lee's Vitamin Products Co. distributes a large number of dietary 

foods to supply the demand created by his "scare" type nutritional publica¬ 

tions. Dr. Lee's Foundation also supplies literature to other health food 

distributors and Dr. Lee lectures throughout the country. In a recent 

speech he stated authoritatively that colds are the result of rancid oils 

j 
In foods - and added modestly "took me a long time to find that one out." ' 

p—pp 
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In the same speech he announced categorically that cancer is caused by 

rancid oil from wheat and that arthritis is mainly caused by the drinking 

of pasteurized milk. 

Dr. Lee was convicted under the 1906 Food and Drugs Act. There is 

a criminal action pending under the present law against Dr. Lee and his 

corporations in the District Court at Milwaukee, Wisconsin. 

FALSE AND MISLEADING CLAIMS 

The American Food Supply is Impoverished and Nutritionally Deficient 

This is a basic tenant of Nutritional Quackery. It is based on the 

"big lie" that all diseases are due to faulty diet. The diet is faulty, 

they say, because our soils have become depleted, and poisoned by chemical 

fertilizers; our food is over-processed which destroys the little nutritional 

value it has and much of it is harmful or worthless because of the use of 

pesticides in its production. To correct all these evils the promoters of 

nutritional products offer salvation in the use of "natural" and "organic" 

foods, supplemented by some type of special product they have for sale. 

We met all these claims in the Federal Court in the V. E. Irons case. 

The defendant produced his best witnesses and strongest advocates. We de¬ 

bunked them all with the testimony of nutrition scientists. We have no 

doubt now that we can establish in court that promotion of nutritional 

products based on this approach is false and misleading. 

Here are some examples of nutritional nonsense based on these un¬ 

founded theories involved in current pending or completed cases: 

Alfalfa tablets - for arthritis, rheumatism, joint swelling. 

Sea plant products - to increase hemoglobin, stimulate contraction 

of heart tissue, promote pep. 



Carrot, celery and beet juices from Switzerland - "lacto- 
fermented" - for fatigue, obesity, liver and gall bladder, cardiac 
condition. 

Pollitabs - bee pollen - for pernicious anemia, retarded growth 
in children, neurologic disorders, etc. 

Mineralized cookies - for "subclinical" deficiency diseases 
such as instability of the nervous system, lack of energy, 
lowered resistance to diseases. 

Dextra-sugar - sugar with 27 ingredients added, vitamins, minerals, 
trace elements, amino acids, etc., - to provide health, build strong 
beautiful teeth, prevent weight gain. 

All Americans Suffer From Subclinical Vitamin Deficiencies 

On this fallacious theory rests the promotion of most of the vitamin 

products - house-to-house, mail-order, and even by our largest drug houses 

through retail stores. This we refer to as the FOUNTAIN OF YOUTH approach 

to human ills. It is the consensus of informed nutritional and medical 

experts that there is no sound scientific basis for consumers in the United 

States to take vitamins if they consume a reasonably normal diet. Certainly, 

broad claims that all people need to supplement their diets with vitamins 

or minerals and that all the vague and undiagnosed ailments of man are due 

to "diet deficiencies," are nutritional quackery. We are proceeding against 

such claims and representations, as well as against more direct claims on 

vitamins and mineral preparations for the treatment of disease. We must 

impress on the American people that there is no FOUNTAIN OF YOUTH and appeal 

to their good sense to reject such claims and not be hoodwinked. We must 

also convince some promoters of vitamins that the hey-day is over and that 

legal claims for vitamins are few indeed. 

The theory that Americans suffer from subclinical deficiencies is 

responsible not only for false claims for vitamins but also for many of the 

exaggerated promotional claims being used by some of our principal food 

manufacturers. Their advertising agencies refer to claims such as "extra 

nourishing," "healthful," "significantly greater in vitamins and minerals," 
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"high nutrition," "special for promoting health of children," "rich in 

healthful vitamins," "307, more protein per spoonful," "less calories per 

bowlful" etc., as mere "puffery." We think they are false and misleading. 

We would hope that food manufacturers would stress the basic food qualities 

of their products, flavor, odor, color, composition, etc. rather than the 

non-existent medical and curative qualities. They should confine their 

activities to selling good foods and not to preventing or treating imaginary 

illnesses. 

The Diet Must Be Supplemented With Protein 

Today in the food field one of the accents is on protein. It is 

almost a way of life, for those who are underweight and overweight and fc 

correcting all ailments. This quackery stems from the claims that (1) 

people do not consume sufficient protein (2) protein cannot be stored as 

such in the body and (3) that the quality of the protein is inferior and 

needs to be supplemented with lysine or other amino acids. But this ignores 

these established scientific facts (1) the American daily diet on the average 

contains over 100 grams of protein (2) the daily requirement for good quality 

protein is roughly 30 grams (3) the average diet of the American people is 

so varied that there is no shortage or deficiency in essential amino acids. 

We are proceeding against articles offered as protein supplements that supply 

an insignificant amount of protein, or are misrepresented as to protein 

quality, such as protein tablets, wafers, and powders, certain yeast tablets, 

and similar articles. One particularly interesting one was a seizure of 

"Instant Protein" marketed by the Rexall Drug Co. at Chicago. The claims 

were almost all-inclusive - quick energy, high protein, low calorie, 

satisfies hunger while reducing calories, tiredness, weight control, pro¬ 

motes youthful vigor, strong muscles, etc. 

Another was a pending seizure of "Hoffman's Hi-Proteen" tablets and 

cookies, powders, and other products manufactured by York Barbell Co., York, 
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Pennsylvania. We seized 42 different products accompanied by books and 

'! leaflets representing the articles as of special value for the development 

of athletes. They were claimed to be of superb value to build, maintain, 

and repair the body; and to promote super health and well-being, extra¬ 

ordinary physiques, endurance, strength, youthful vitality, long life, and 

even handsomeness. 

Another claim being made promiscuously in the labeling for some of 

our basic foods like bread and macaroni products is "high in protein." What 

does this claim mean to consumers who don't have the slightest idea of what 

i® high and what is low when referring to the protein content of such foods. 

Certainly any product labeled "high in protein" should be significantly 

high in protein content and should not disparage other foods by any direct 

or implied comparisons. 

Incidentally, I should mention that we are in the process of revising 

the dietary food regulations under the Federal Food, Drug and Cosmetic Act 

to make it possible to proceed more readily against improper claims based 

on the protein content of products as well as on other claims for which 

there is no scientific support. At the same time we want to make it clear 

that the law permits non-misleading, factual statements as to the nutritional 

content of foods. 

Eat and Grow Thin 

Another "pie in the sky" approach to a very difficult medical 

question. There is no such thing for the reason that science has not 

developed a palate-satisfying way to eat our way heartily to thinness. 

Nine hundred calories a day will bring about loss in weight, however con- 

-sumed, but 900 calories a day will not control one's weight permanently 

because it. represents essentially a starvation diet add its use does not 

teach a person proper eating habits. Sooner or later the dieter will return 
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to eating the normal foods he likes in the quantity that satisfies him, 

both mentally and physically. There is no magic in 900 calorie foods. 

The same applies to practically all other foods that bear such eye¬ 

catching phrases as: "high protein, low calorie" "Dietary Food to Control 

Weight" "Thin spaghetti" "for weight watchers," etc. There is no easy way 

to weight control - the overweight person must suffer to control his weight 

at a desirable level and he must continue to suffer until restricted or 

controlled eating becomes a way of life. Making spaghetti thinner, cutting 

more bread slices per pound, puffing rice and wheat more than it has been 

puffed, do not make the suffering any easier. The calorie content of the 

food is the same. These are all illusions - "you can't have your cake and 

eat it too." 

Enforcement-wise this is a difficult field. Our success in court in 

cases involving weight control claims has not been outstanding. The reason 

is that there is so much misinformation in this area that everybody is an 

"expert." We are nevertheless taking legal action against many claims. 

At Minneapolis we seized a lot of "Cal-Re-Low" because the labeling 

stated it was both high in protein and low in calories and that a serving 

was equivalent to a nutritionally balanced meal; that the article was 

effective for overweight and underweight conditions, nervousness, fatigue, 

tension, sleeplessness, instability, and to normalize body conditions. 

At Detroit, we seized a lot of "Calorie Control Food Concentrate." Here 

was a 900-calorie food against which the following was charged to be false 

and misleading: That each packet of the article is equivalent in nutrition 

to a full meal; that its use will prevent ills, restore zest and vigor, 

promote growth in children, speed up the weight reducing process, prevent 

being weakened physically while reducing, etc. At Dallas, we seized 

"Larson's CRD Food Supplement, The Coffee Reducing Diet." The labeling was 
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not clear whether we would be reducing the need for coffee or whether the 

article contained coffee or would be effective for reducing. In any event, 

none was true. At Denver, we seized "Diet with Ease Tablets" because the 

label stated the article will stem hunger like a meal. How ridiculous.' 

The tablets supplied a little bit of nothing - 3/4 gram protein and 4 

calories each. At Detroit, we seized "Controcal" which when added to one 

quart of skim milk, would supply 900 calories. The labeling represented 

that the article was a complete, balanced, and concentrated food which would 

control calories; that it would promote full, vigorous health; promote 

growth in boys and girls, and prevent susceptibility to colds and other 

contagious disease. At Newport, Minn., we seized ordinary licorice candy 

labeled as "low calorie." 

There have been others and there will be many more because this is 

a field of nutritional quackery that is lucrative as well as beguiling. 

Prevention and Treatment of Heart and Artery Disease 

This is a difficult and involved area at the present time. There 

is sharp disagreement among the experts about the advisability of sub¬ 

stituting polyunsaturated fats for saturated fats in the diet. The National 

Research Council recently reaffirmed its position that major changes in the 

American diet are not to be recommended at this time. Our position is that 

there is no significant proof that low cholesterol diets will prevent heart 

and artery diseases. In our policy statement of December 10, 1959, we 

announced that unsaturated fats and oils represented for the treatment or 

prevention of heart and artery disease would be considered misbranded under 

the Federal Food, Drug, and Cosmetic Act. But the enforcement problem is 

not that simple because direct claims are seldom made. Rath&r terms such 

as "polyunsaturated" "low cholesterol" "not hydrogenated" and "double the 

unsaturation" are being used to promote vegetable oils and products made 

from them. We think that if these words mean anything to the consumer, they 
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mean that such foods will prevent cardiovascular diseases. We are now 

considering a consumer survey to determine what the consumer understands 

about these words. If such a survey shows that consumers are in fact being 

misled, we will take regulatory action. This does not mean that we are not 

proceeding against false claims in this area, for this is not the case. 

We are filing actions against products where the labeling clearly 

represents the article for the prevention or treatment of heart or artery 

disease. We are also proceeding against products that supply insignificant 

amounts of oils or fatty acids and consequently could be of no possible 

benefit even if the theories held by some are correct. For example - in 

one recent seizure action, a firm at Houston, Texas, was improperly promoting 

a vitamin-mineral-unsaturated fatty acid-lysine article to physicians for 

the control of hypercholesterolemia and atherosclerosis and for the treatment 

of cirrhosis of the liver and coronary disease. In another similar action 

at Milwaukee, Wisconsin, safflower oil capsules labeled as a dietary supple¬ 

ment were being promoted to physicians and others to control the cholesterol 

level of the blood and for the treatment and prevention of heart disease and 

atherosclerosis. Another seizure last month at Minneapolis was made of 

lecithin tablets represented to lower blood cholesterol. And a number of 

seizure actions during the past year involved vitamin preparations whose 

labeling listed the lowering of cholesterol among multitudinous claims. 

We believe that the prevention and treatment of artery and heart 

disease is a medical problem for the medical experts. Laymen are not 

qualified to either recognize or treat such serious medical conditions. 

We seriously question that legal labeling can be designed for any food that 

recommends the article either directly or indirectly to the layman for the 

treatment of heart and artery disease. * 
> 

) 



EDUCATION 

I have covered a wide rscge of subjects and claims. There are others 

but these represent the major areas of nutritional quackery. While we are 

pursuing a rather vigorous regulatory program and our record in court is 

good, it looks small when we consider the total extent of the problem. 

This brings me to the third and final development in our program against 

quackery - namely education, which is probably our most powerful weapon 

and our best hope of dealing with the problem successfully. The Food and 

Drug Administration and our HEW Department are carrying on a vigorous public 

information program to furnish the public with the results of our enforce¬ 

ment actions. We believe that enforcement and public information go hand 

in hand. There is much more we can do and will do but we need help - your 

help - to spread the gospel of sound nutrition and common sense. 

To emphasize how important we believe that education is, I would 

like to conclude by reading Commissioner Larrick's closing remarks at the 

National Congress on Medical Quackery. Referring to food quackery he said: 

"This is an area where education is of special importance. It is 

hard to purvey the truth when so much misinformation is current. We need 

all the help we can get from nutrition educators at all levels to stem 

the tide of quackery. Especially do we need to accentuate the negative, 

as well as the positive, in nutrition education. Future consumers need 

to be taught to beware of nutritional bunk, as well as the fundamentals 

of good nutrition. 

"Quackery is big business. It is a serious public health problem. 

It takes a lot of manpower and money to fight it in the courts. It takes 

a lot of education to warn the public against it. My message to you is 

an invitation. Join us, the A.M.A. and the FDA, in this fight. We 

promise that you will find it a worthwhile and rewarding experience." 
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Air Mail 

December 13, 1960 

Robert E. Shank, M. D. 

Department of Preventive Medicine 

Washington University 

Euclid Avenue and Kingshighway 

St. Louis 10, Missouri 

Dear Doctor Shank: 

The closing date for applications for the 1961 Richard 

Vilter Fellowships in Clinical Nutrition is December 15. 

To date, the Council office has received only eight 

applications. Perhaps within your organization there is 

someone who would find it worthwhile to apply. In order 

that the committee is able to have a reasonable group to 

choose from, we would appreciate it if you would contact 

members within your university who would be interested 

in making an application. 

Sincerely yours, 

Ogder_ __ _, Ph.D 

Assistant Secretary 
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FELLOWSHIPS FOR RESEARCH IN CLINICAL NUTRITION 

Sponsored by the Nutrition Foundation, Inc. 
in cooperation with 

the Council on Foods and Nutrition 
of the American Medical Association 

Given in honor of Dr. Richard W. Vilter, recipient of 
the 1960 Joseph Goldberger Award in Clinical Nutrition. 

Purpose: To stimulate staff members and students of 
Schools of Medicine to take a more active 
interest in the science of nutrition. 

Amount: $200.00 per month for three months. 

Conditions: (1) Grant shall be made to a medical student 
upon recommendation of a senior investigator. 

(2) Recipient will be selected by the Council. 

(3) Grant shall be used solely for remuneration 
of selected medical student. 

(4) Grant shall be limited to a period not to 
exceed three months during the non-academic 
portion of school year. 

(5) No senior investigator may have more than 
one student per year receiving a grant. 

(6) Only a brief progress report or summary 
will be required. Publication will be at 
the discretion of the senior investigator. 

Application: (1) Application to be made in writing by the 
senior investigator to: 

Council on Foods and Nutrition 
American Medical Association 
535 North Dearborn Street 
Chicago 10, Illinois 

on or before December 15, 1960. 

(2) Application shall include: 
a. Brief outline of study proposed. 
b. Assurance that adequate physical 

facilities are available. 
c. Identification of a qualified medical 

student and assurance of his availability. 
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December 8, 1960 

Robert E. Shank, M. D. 

Department of Preventive Medicine 

Washington University 

Euclid Avenue and Kingshighway 

St. Louis 10, Missouri 

Dear Doctor Shank: 

Your expense check will be mailed directly from our 

Accounting Department. 

We must have had good meetings as we certainly came 

home with enough work to do! It was good to see you 

and I hope you are having fun in Peru. 

Sincerely, 

Mary Jane Kibler 

Assistant Secretary 

Nutrition Education 
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FRANKFURT, Germany .330551 
FRESNO, California ..Clinton 1-5055 
GANDER, Newfoundland .723 
GENEVA, Switzerland .32-66-00 
GENOA, Italy .61641 
HARRISBURG, Pa.Cedar 8-0861 
HARTFORD, Conn. .. .Jackson 7-9211 
HOLLYWOOD, Calif.. .Madison 4-8141 
HONGKONG, Br. Cr. Col.32563 
HONOLULU, Hawaii .6-3626 
HOUSTON, Texas. ..Capitol 2-6211 
HUNTINGTON PARK, California.... 

Madison 4-8141 
INDIANAPOLIS. Ind.. Melrose 5-4381 
INGLEWOOD, Calif.. .Madison 4-8141 
JOHANNESBURG, So. Africa.. 34-1839 
JOHNSON CITY. N.Y. Raymond 9-1571 
KANSAS CITY, Missouri Grand 1-2266 
KARACHI, Pakistan .51245 
LAS VEGAS, Nevada..Dudley 2-1100 
LISBON, Portugal .58123 
LONDON, England . ..Trafalgar 1234 
LONG BEACH, Calif. Hemlock 6-9691 
LOS ANGELES, Calif. . Madison 4-8141 

LOUISVILLE, Ky.Juniper 3-5321 
MADRAS, India .84166 
MADRID, Spain .47-42-00 
MANCHESTER, England . 

Blackfriars 4649 
MANILA, Philippines .5-79-66 
MEXICO, D.F., Mexico... .46-28-40 
MIAMI, Florida ....Franklin 7-4661 
MIAMI BEACH, Fla.. .Franklin 7-4661 
MILAN, Italy ... .794653...871939 
MILWAUKEE, Wis. Broadway 3-6607 
MINNEAPOLIS, Minn..Federal 6-8634 
MUNICH, Germany .225339 
NAPLES, Italy .391600 
NASHVILLE, Tenn. .. .Alpine 4-7741 
NEW ORLEANS, La...Jackson 2-2128 
NEW YORK, New York.Oxford 5-6000 
NEWARK, N. J.Mitchell 3-7650 
OAKLAND, Calif... .Glencourt 1-2747 
OKLAHOMA CITY,Okla. Central 6-1461 
PALO ALTO, Calif. Davenport 3-1323 
PARIS, France.Balzac 10-83 
PASADENA, Calif.. .Sycamore 5-4141 
PEORIA, Illinois .7-4449 
PHILADELPHIA, Pa...Locust 8-3200 
PHOENIX, Arizona ...Alpine 2-4911 
PITTSBURGH, Pa. ..Express 1-3600 
PONTA DELGADA, Azores ....23605 
READING, Pa.Franklin 6-7353 
ROME, Italy .471141 
ST. LOUIS, Missouri. .Geneva 6-4800 
ST. PAUL, Minnesota.Federal 6-8634 
ST.PETERSBURG, Fla..Orange 1-6111 
SACRAMENTO, Cal. Enterprise 1-0836 
SAN BERNARDINO, Cal. Turner 9-2771 
SAN DIEGO, Calif. . .Belmont 4-8151 
SAN FRANCISCO. Cal...Yukon 6-1300 
SAN JOSE, Calif. .. .Cypress 7-6284 
SANTA FE, New Mexico. 

Yucca 3-7818 
SANTA MARIA, Azores .141 
SCHENECTADY, New York. 

Union 9-5311 (Albany) 
SCRANTON, Pa.Diamond 2-7681 
SEATTLE, Washington. .Main 2-8322 
SHANNON, Ireland .96 
SOUTH BEND, Ind.. .Central 2-1414 
SPRINGFIELD, Mass. Republic 7-4384 
STOCKHOLM, Sweden .331134 
SYDNEY, N.S.W., Aus.BX 1219 
TAMPA, Florida .2-0988 
TEL AVIV-YAFO, Israel.67364 
TERRE HAUTE, Ind.Lincoln 1265 
TOKYO, Japan .561-7552 
TOLEDO, Ohio... .University 5-2361 
TORONTO, Canada.. .Empire 6-2881 
TROY, New York.Union 9-5311 
TUCSON, Arizona.Main 4-8131 
TULSA, Oklahoma... .Luther 4-3471 
TUNIS, Tunisia .244-341 
VAN NUYS, Calif.. .Crestview 4-6661 
VIENNA, Austria .52.79.21 
WASHINGTON, D.C. .Sterling 3-4200 
WHEELING, W. Va. .. Cedar 3-0220 
WHITE PLAINS, New York. 

White Plains 8-7282 
WHITTIER, Calif.Oxford 4-4217 
WICHITA, Kansas.. .Amherst 7-8236 
WILKES-BARRE, Pa. ... Valley 4-7855 
WILLIAMSPORT, Penna.8-8683 
ZURICH, Switzerland. .(051) 27-34-10 

MAY WE SUGGEST YOU RETAIN THIS 

LIST FOR FUTURE REFERENCE 
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EXPENSE REPORT 

Council on Foods and Nutrition, A.M.A. 

Purpose s To attend meetings of Committee on Medical Education and 
Council Meeting 

Washington, D.C. 
Nov, 30, Dec. 1 and 2, 1960 

Air Travel (Roundtrip-St. Louis to Washington, D.C.) 

Hotel 

Meals 

$113.41 

38.05 

18.25 

Taxi - - 13.85 
Home (Kirkwood,Mo.) to St. Louis Airport 4.05 
Washington Airport to Dupont Plaza Hotel 1.75 
Dupont Plaza to Armory 1.00 
Armory to Dupont Plaza 1.00 
Dupont Plaza to Washington Airport 1.75 
St.Louis Airport to home (Kirkwood,Mo.) 4.30 

13.85 

Gratuities 8.60 
Total $192.16 

Robert E. Shank, M. D. 
Washington Univ. Medical School 
Euclid & Kingshighway 
St. Louis 10, Missouri 



December 5, 1960 

Dr. Ogden Johnson 
Assistant Secretary 
Council on Food and Nutrition 
American Medical Association 
535 North Dearborn Street 
Chicago, Illinois 

Dear Oggies 

I am enclosing a copy of my travel expense report for the 
meetings last week. I have retained the air lines travel receipt 
and hotel bill in my files, if you need them, please let me 
know and they will be forwarded to you. 

I felt that these were productive meetings. Hope you did! 

With best personal regards. 

Sincerely, 

Robert E. Shank, M. D 



AGENDA 

Meeting - December 1, 1960 

Committee on Teaching Nutrition in Medical Schools 

1) Opening statement on the Council's interests in the area 
of nutrition, as related to Medical School Education. 

Dr. Darby, Chairman of Council 

2) Review of information on present state of Nutrition 
Teaching in Medical Schools. 

Dr. Jackson, Chairman of Committee 

3) Each panel participant will be given an opportunity to 
make brief comments concerning his area of specialty. 
These comments will only be introductory remarks cov¬ 
ering the place of nutrition in the specific area and 
any general observations regarding the procedures for 
improving or modifying the teaching of nutrition in 
this area. 

4) A general discussion by Council Members and the invited 
participants covering all aspects of Teaching Nutrition 
in Medical Schools. This discussion session will be 
under the leadership of the Chairman of the Committee, 
Dr. Jackson. (This will be the most important section 
of the meeting, and should be a source of information 
for planning future activities by the Committee and 
the Council.) 

5) Closing remarks and comments specifically aimed at 
methods for improving the Teaching of Nutrition in 
Medical Schools and ideas of what the Council on 
Foods and Nutrition might consider in an expanding 
program in this area. 

The information obtained during this discussion will 
be used by the Committee in planning the symposium 
which we hope to present at the 1961 meeting of the 
Association of American Medical Colleges. 

# # # 



FORMULA PIETS AMD HEIGHT CONTROL 

A COUNCIL STATEMENT 

Formula diets as weight reduction regimes have increased 

in popularity in recent months. The companies \diich distribute 

these products are actively promoting them to the public. The 

formulae usually consist of protein derived from milk powder and 

soya flour, fat from corn and coconut oil, carbohydrate from 

starch and sucrose, and added vitamins and minerals. Avail* 

able in solid or liquid form, they are designed to contain 

the nutrients known to be required in human nutrition. KThese 

preparations supply 900 calories per day)of which about 30% 

come from protein, 20% from fat, and 50% from carbohydrate. 

The label direction# are to initiate weight loss by taking 

the formula as the sole source of food or by using it to 

replace one or two meals per day. 

The formula weight reduction diet, if adhered to, is 

an effective means of weight loss, per se. A clinical study 

utilising one of the formula diets has reported an average 

weight loss of 3% lbs* a week for six weeks.^ This report, 

in addition to unpublished data, suggests that the complete 

formulas for weight reduction, under careful supervision by 



• z • 

physicians, can be used successfully in the treatment of the 

-i lese jj-c 

obese patient. Since they-ere products readily available to 

the public for unsupervised use, they must be considered as 

a special class of products requiring careful scrutiny. 

Complete dependence on formulas doss not constitute 
\ ' pjy- 

( in itselff/'a rational approach to Height reduction la lifetime 

weight control. Since the therapeutic formula product ia a 

powder or a liquid which in no way raaaablaa the ordinary 

diet, it la impossible to appraise the way in which the 

usual regimen deviated from an optimal diet. Re-education 

of the patient toward good dietary habits la ena of the most 

important goals in any long-term dietary program. Be-educa¬ 

tion la achieved moat ideally if a therapeutic diet can he 

built around the use of limited portions of wholesome foods. 

A balanced diet may include hhoaar foods which ora particularly 

heedful to the individual for psychological reasons. Under 

ouch conditions an effective and acceptable calorically 

controlled menu can be devised. 

the monotony of the formula diet usually results in 

its abandonment after e short period. The patient resumes hie 

normal food intake without having obtained information 

regarding sound dietary habits, this con result in an on- 

again, off-agaln performance; great fluctuations In weight 



are to be expected. It is tire optnion of the Council that 

such weight fluctuations should be avoided.3 3 

Another important question is whether or not it is 

physiologically and psychologically sound to recommend a 

900 calorie diet for all patients seeking weight control. 

10 recommend a fixed caloric intake for all individuals 
'l'JL JbfilfJxtk 

seeking weight reduction introduces difficulties. 

An effective and safe dietary plan should take into 

account the caloric requirements for maintenance and the 

rate of weight reduction desired, the requirements for 

maintenance will be determined by aex. age, end activity of 

the individual. The rate of weight reduction desired In e 

given individual will dictate the caloric decrement which 

is recommended. Without knowledge of these two factors, 

caloric requirement end the desirable caloric decrement, It 

le not possible to tailor the diet to the patient seeking 

weight reduction. The promotional literature for the 

formulae implies that the user will lose no less than two, 

or perhaps more then five pounds per week.1 Such claims 

ere unreasonable since they de not take the individual into 

account. For example, for a 35 year old female 5* 3” tell, 

weighing 200 lbs., who has maintained her weight on 1,500 

calories, a 900 calorie diet would produce e 600 calorie 
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daoTonant. Over a two-month period this would be expected to 

result in an average weight loss of 1.8 lbs. par weak.6 This 

calculation allows for mobilisation of "labile" as wall as 

7 
adipose tissue. 

On the other hand, if an obese middle-aged male, 5* 9M 

tali, weighing 250 lba., and requiring 2,600 calories for 

maintenance of his weight, consumes 900 calories per day, this 

would provide a decrement of 1,700 calories per day. Over a 

two-month period this should yield an average weight loss of 

5.3 lbs. per week/ 

Weight reduction of a significant amount should be 

under the physician's guidance with diet therapy tailored 

8-10 
to the individual patient's needs. Zt should be stressed 

that individuals with diagnosed ailments such as heart 

disease, kidney disease, diabetes mellltus, and pernicious 

anemia should consult s physician before starting a weight 

loss program. Obesity has psychological ss well as physiological 
xjr V*t 

antecedents, and the doctor-patient relationship is essential 

for Xsustained end^ effective program. Promotional literature 

on these formula regimens cites the desirability of seeing e 

physician, but the necessity for doing this is obviated by the 

nen-prescriptive status of the product end the practice of 



5 

ib, /.</<• t'.' 

placing advertisements In iay«publocations. Sell medication 

has no more place In the treatment of obesity than It does In 

any other medical disorder. Xn all cases, the physician Is 

best qualified to recognise the factors which play a part In 

an Individual's weight problem md to handle difficulties 

that arise during a weight •reduction program. 

Both diarrhea and constipation have been reported among 

users of the diets. Attention should be given to the main* 

tenance of adequate fluid intakes and to the provision of 

roughage or other appropriate treatment that may be indicated. 

Finally, it should be pointed out that the use of 

formula diets ner se is not a panacea for the obesity problem. 

The pharmaceutical nature of the product does not guarantee 

results nor does the liquid nature of the formula Itself lead 

to weight reduction. The weight loss is dependent upon the 

difference between caloric Intake and caloric expenditure 

regardless of the vehicle in which the calories are supplied. 

Xt is obvious that any satisfactory weight reduction 

program should give a reasonable and steady loss of weight 

until some lower and more desirable weight Is attained. This 

should not be achieved through the careless use of crash diets 

or biaarre preparations, but rather with a dietary plan employing 



coaeaonly acceptable wholesome foods. In nost esses of obesity, 

dietary regulation Is necessary after attainment of a more 

desirable weight. Since weight control for nost is a life*long 

problem, implicit In any program Is the re-education of the 

Individual to the faults in his past dietary practices and to 

the advantage of a new dietary program. Although formula diets 

under supervision may have some adjunctive value In a weight 

control program, they should not be recommended as a total 

regimen or be used sol dr under the patient's control. They 

should not be used to atone for extensive dietary Indiscretions. 

That dietary program which results In a life-time maintenance 

of a desirable weight will be the only one of benefit to the 

obese patient. 

# # 

November 25, I960 
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Council on Foods and Nutrition 

Composition of Certain Margarines 
A Council Statement 

BOTH kind and amount of dietary fat are receiving 
considerable attention, chiefly because of evidence of 

possible relationships between dietary fat and atherosclero¬ 
sis. In some instances, physicians may wish to advise a 
change in the amount and kind of fat in the diet of certain 
patients. “Special” margarines have been developed which 
differ significantly in fatty-acid composition from the more 
conventional types. These products are intended to supply 
larger quantities of polyunsaturated fatty acids than do 
ordinary margarines. They contain a greater percentage 
of liquid unhydrogenated, or very lightly hydrogenated, 
oils but they are prepared in a way similar to that used 
for the making of ordinary margarines. 

The composition of margarines is regulated by the Fed¬ 
eral Food and Drug Administration under a specific Stand¬ 
ard of Identity.1 This standard requires a minimum fat 
content of 80%. Some form of milk is required, such as 
whole milk, skimmed milk, or a mixture of non-fat dry 
milk and water. Nearly all margarines contain either fresh, 
liquid or skimmed milk or reconstituted, non-fat, milk 
solids. Optional ingredients are allowed, including pro¬ 
vitamin A (carotene), vitamin A, vitamin D, salt (sodium 
chloride), sodium benzoate or benzoic acid not to exceed 
0.1% of the weight of the finished product, as well as 
lecithin or mono- and diglycerides (or both) not in excess 
of 0.5% of the weight of the finished product. The follow¬ 
ing preservative and flavoring components are also per¬ 
mitted in limited amounts: citric acid, isopropyl citrates, 
stearyl citrate, artificial flavoring, and diacetyl. 

The manufacture of margarine entails the combination 
of an aqueous phase, composed of milk and other water- 
soluble components, and fat and fat-soluble components 
to produce a water-in-oil emulsion. 

The milk phase is cultured by inoculating the pasteurized 
milk component with a culture of lactic-acid-producing 
organisms. This process, commonly called ripening, helps 
produce the characteristic flavor of the margarines. 

Several techniques are employed to produce a stable 
water-in-oil emulsion having acceptable texture and flavor. 
Generally, the oil and water phases are mixed and agitated 
vigorously at a temperature slightly above the melting 
point of the oil. When the emulsion is formed, it is chilled 
and crystallized to produce a firm product suitable for 
packaging and handling. The type of oil in the product 
controls, to a great extent, the spreading and melting 
properties of the margarine. These properties, however, are 
also influenced by the emulsifying and chilling processes. 

Special margarines differ from regular margarines in hav¬ 
ing a higher polyunsaturated fatty-acid content. This differ 
ence may be attributed to manufacturing techniques which 
permit the use of relatively high proportions of unhydro¬ 
genated, or only lightly hydrogenated, oils. These marga¬ 
rines are prepared by (1) blending liquid unhydro¬ 
genated oils with hardened oils, or (2) combining lightly 
hydrogenated oils with hardened oils. 

There is no uniformity in the composition of special 

The Council has authorized publication of the above statement. 
Philip L. White, Sc.D., Secretary 

margarines. They vary widely in their content of linoleic 
acid and saturated fatty acids, as well as in the relative 
proportions of cis and trans oleic acids. The significance 
of the trans forms has not been established in human 
nutrition. 

A comparison of the regular and of 6 special margarines 
is given in the table. Values are expressed as ranges of 
those products indicated in the footnote. The average 
linoleic acid content of the 6 special margarines is 27 gm. 
per 100 gm. of margarine. The polyunsaturated fatty acid 
content of special margarines is considerably greater, in 
most instances more than double that of the conventional 
margarines. There is little difference in the saturated fatty 
acid content of the 2 types of margarines. 

The nutritional significance of the increased amount of 
linoleic acid in the special margarines has not been well 
established. On the basis of the average per capita con¬ 
sumption of margarine, the extra amount of linoleic acid 
made available by the use of special margarine is not 
very great. 

The iodine value of the fats in these margarine products 
is not necessarily a good indication of either the saturated 
or the polyunsaturated fatty acid content, since this value 
is also affected by the monounsaturated acid content. In 

Ranges of Composition in Grams of Fatty Acid, as 
Glyceride Ester, per 100 Gm. Margarine 

Linoleic Oleic Ratio of 
Acid Acid Linoleic 

(Polyun- (Mono- to Satu- 
lodine satu- unsatu- Satu- rated 
Value rated) rated) rated Acids 

“Special” Margarines . 92-100 22-34 18-42 14-28 1.2 -1.7 
Regular Margarines* . 75-82 7-15 45-53 17-22 0.48-0.91 

* Analysis of 10 brands. 

product promotion, considerable attention has been directed 
to the kinds of oils used in the preparation of the mar¬ 
garines. The impression given is that corn oil is the oil of 
choice. There is no acceptable evidence that the kind of 
oil (i.e., cottonseed, corn, soya bean, or safflower) used has 
any therapeutic significance, since each of these oils can 
serve as a source of polyunsaturated fatty acids. 

This information is given to inform the physician about 
a class of food products. The statement in no way suggests 
that the many claims and implications connected with the 
products mentioned are clinically sound. 

The Council on Foods and Nutrition wishes to thank the 
following companies for making available the analyses of 
their “special” margarine products: Best Foods (Mazola); 
J. H. Filbert, Inc. (Mrs. Filbert’s Corn Oil Margarine); 
Lever Brothers Co. (Golden Glow); Pitman-Moore Co. 
(Emdee); Standard Brands, Inc. (Fleischmann’s Unsalted); 
Swift and Company (Award). 

Reference 
1. Code of Federal Regulations, Title 21, Food and Drugs, Part 45, 

Oleomargarine: Definitions and Standard of Identity, revised 1955, 
pp. 182-184. 

3/62:66 
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REPORT TO THE COUNCIL 

The following five papers were presented at 

the Symposium on Nutrition in Tooth Formation 

and Dental Caries, in Boston on May 19, I960. 

The Council on Foods and Nutrition sponsored 

the symposium in cooperation with the Harvard 

School of Dental Medicine, Massachusetts Medi¬ 

cal Society, and the Massachusetts Dental Society. 
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Council on Foods and Nutrition 

American Medical Association 

535 North Dearborn Street 

Chicago 10, Illinois 



TABLE OF CONTENTS 

Page 
No. 

Introduction—Factors Controlling the 
Incidence of Dental Caries 

James H. Shaw. 5 

Influence of Nutrition and Genetics on 
Morphology and Caries Susceptibility 

Kenneth J. Paynter 
Robert M. Grainger. 9 

Chemical Agents Affecting Experimental 
Caries 

Isadore Zipkin.20 

Metabolism of Fluorides 

Harold C. Hodge.29 

Cariogenicity of Foods 

Basil G. Bibby.38 

3 



FACTORS CONTROLLING THE 
INCIDENCE OF DENTAL CARIES 

James H. Shaw, Ph.D., Boston 

OUR KNOWLEDGE about dental caries has ex¬ 
panded rapidly in recent years. We now recog¬ 

nize several factors that were either ill-defined, un¬ 
suspected, or even ridiculed a generation ago. 
Dental caries unquestionably is of bacterial origin, 
since caries-susceptible rats maintained under germ- 
free circumstances never develop carious lesions.1 
The assault begins on the enamel surface in areas 
that are difficult to keep free of accumulations of 
food debris and bacteria. Bacterial metabolism and 
growth lead to destruction of tooth enamel and 
dentin. 

Relatively little is known about the identity of 
the causative microorganisms. When cultures of 
enterococci were inoculated into otherwise gnoto- 
biotic (germ-free) rats, typical carious lesions re¬ 
sulted.2 Numerous microorganisms with similar 
metabolic characteristics probably can cause similar 
destruction. 

The oral flora is complex, and various influences 
modify or control its composition. Bacterial circum¬ 
stances can vary from symbiosis, where 2 or more 
microorganisms reinforce each other to cause a 
strong attack rate, to inhibitory or antibiotic situa¬ 
tions, where interrelationships among various mem¬ 
bers of the flora may depress the caries-producing 
microorganisms causing a reduced attack rate. 

When certain microorgapisms were transferred 
from caries-active animals to potentially caries- 
inactive animals, the caries-attack rate increased 
greatly among the inoculated subjects.3 The human 
oral cavity could be contaminated from several 
sources. The mode of transmission of caries-produc¬ 
ing microorganisms is difficult to investigate, espe¬ 
cially since specific causative microorganisms have 
not been identified. 

The substrate available to oral microorganisms is 
of primary importance in determining whether cari¬ 
ous lesions will be initiated and will progress.1 
Carbohydrates are mandatory for metabolism of 
From the Research Laboratories, Harvard School of Dental Medicine. 
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caries-producing oral flora. Without carbohydrate in 
the restricted areas where bacteria cause tooth de¬ 
cay, carious lesions do not occur. 

Since elimination of carbohydrates from the 
human diet is unrealistic, it is necessary to deter¬ 
mine which physical and chemical forms of carbo¬ 
hydrate are most likely to do damage, what is the 
relative cariogenicity of various carbohydrate-con¬ 
taining foods, and what protective substances either 
are present naturally in some foods or could be 
added commercially. 

Oral microorganisms and carbohydrates in the 
oral cavity are the 2 most important and somewhat 
controllable components of the oral environment. 
Saliva is another important component of the oral 
environment, but presently it is almost impossible 
to control.5 Diminished salivary flow in man or 
animals resulting from hereditary absence, disease, 
destruction by irradiation, or surgical removal of 
the salivary glands uniformly causes massive in¬ 
creases in caries activity. The exact mechanism for 
this increased rate of disease progression is un¬ 
known. Much more has to be learned about heredi¬ 
tary, nutritional, endocrine, infectious, and other 
systemic variables that alter physical consistency, 
chemical composition, or rate of flow in saliva. 

Less is known about systemic relationships to 
dental caries than about the oral environment. Yet 
from a preventive standpoint, the former are likely 
to be most important. At one time, the tooth was 
considered an unfortunate bystander, with little or 
no inherent tendency toward greater or lesser 
caries-susceptibility. The systemic composition of 
the person was considered even less significant. If 
the potential for high caries activity was present 
in- the oral environment, teeth would succumb; the 
only hope was thought to be through a sharp reduc¬ 
tion in carbohydrate intake and improved oral hy¬ 
giene. 

In all probability, each tooth and each person have 
an inherent caries-susceptibility that is determined 
by both genetic and nutritional factors. If the tooth 
and its host environment are susceptible to carious 
lesions, a relatively stringent maintenance of an 
ideal oral environment will be necessary. On the 
other hand, if the tooth and its host environment are 
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caries-resistant, all oral environmental requirements 
for a high caries-attack rate may be present with 
little or no caries activity. 

Strong genetic influences toward caries-suscepti¬ 
bility or caries-resistance have been demonstrated 
in inbred strains of rats.8 While suggestions of 
familial trends toward a specific level of caries- 
susceptibility have been reported in man, it is im¬ 
possible to determine the specific role of genetic 
inheritance or of dietary and nutritional practices 
during both tooth development and maintenance. 
Probably a genetic influence is present in humans, 
but the only likelihood of benefit from this knowl¬ 
edge will come from understanding the target or 
targets through which the inheritance of resistance 
operates. 

Nutritional alterations show more promise of in¬ 
fluencing caries-susceptibility during tooth develop¬ 
ment. The best recognized of these is the ingestion 
of appropriate amounts of the fluoride ion during 
the calcification of the teeth. A well-defined increase 
in caries-resistance occurs due to incorporation of 
the fluoride ion in the crystal lattice of the enamel 
and dentin.7 Other nutritional mechanisms may be 
influential: appropriate ratios of calcium and phos¬ 
phorus, elevated phosphorus levels, and other trace 
elements. All need much more investigation before 
their value can be determined. 

Another area of particular recent interest has 
been the influence of nutrition during tooth de¬ 
velopment on size and cuspal patterns of the teeth, 
which were considered to be largely determined by 
genetic constitution.8 While genetic influences do 
affect the anatomical characteristics of the tooth,9 
the ultimate form evidently results from interrela¬ 
tionships between inherited characteristics and 
metabolic conditions prevailing during tooth de¬ 
velopment. 

Summary 

Factors controlling tooth decay may be divided 
into 2 categories: those operating through the oral 
environment, and those through systemic pathways 
during tooth development. Two major factors in the 
oral environment that influence the incidence of 
dental caries are oral microorganisms and carbo- 
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hydrates retained on tooth surfaces. Both factors 
may be altered by individually applied preventive 
measures. 

The third major influence is the saliva, the quan¬ 
tity and compositon of which are controlled by 
systemic factors. The major factors operating 
through systemic pathways to alter caries inci¬ 
dence are hereditary and nutritional in origin. Mor¬ 
phology of the tooth and its caries-susceptibility 
largely result from hereditary and nutritional cir¬ 
cumstances during calcification and maturation. 
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INFLUENCE OF NUTRITION AND 
GENETICS ON MORPHOLOGY AND 

CARIES SUSCEPTIBILITY 

Kenneth J. Paynter, D.D.S., Ph.D., and Robert 
M. Grainger, D.D.S., D.D.P.H., M.Sc.D., Toronto 

GENETIC inheritance is probably the most im¬ 
portant determinant of dentition. Severe local 

or metabolic disturbances during tooth formation 
can upset predetermined development patterns, and 
cause pathological changes such as hypoplasia of 
enamel, or alteration in eruption pattern. Until late¬ 
ly, little had been done to determine whether more 
subtle alterations in tooth development could be 
produced by less traumatic alterations in the en¬ 
vironment, and if so, whether such changes were 
related to dental disease. 

In this paper the relation of genetics to dentition, 
the recent attempts to vary developmental environ¬ 
ment through nutrition, and the effect of these varia¬ 
tions on developing teeth in terms of tooth mor¬ 
phology and caries susceptibility will be reviewed. 
The relation of this experimental work to human dis¬ 
ease also will be discussed. 

Relation of Genetics to Dentition 

Genetic inheritance determines many of our den¬ 
tal characteristics, including such broad aspects as 
general arrangement of teeth in the arch and erup¬ 
tion time. It also blueprints finer anatomical details 
of teeth, such as occlusal fissure patterns, cusp ar¬ 
rangement, and tooth size. 

Studies of effects of inheritance on human denti¬ 
tion generally have been carried out either with 
relatively pure races ‘ ’2 or with monozygotic and 
dizygotic twins. The twin studies have compared 
frequency of simultaneous occurrence of a particular 
characteristic in an individual pair of twins.3’ 4 

Both racial and twin studies confirm the influence 
of genetics on tooth size.3, 6 The “shovel-shaped” 
incisor in Mongoloid races exemplifies genetic influ¬ 
ence on tooth shape.1,2 Inheritance also determines 

From the Division of Dental Research, Faculty of Dentistry, Uni¬ 
versity of Toronto. 

9 



the number of cusps on molars and the pattern of 
molar occlusal grooves.1'2'7 Recently, Ludwig3 pro¬ 
duced evidence that the pattern on the occlusal sur¬ 
face of second lower bicuspid teeth is determined 
genetically to a remarkably minute degree. 

Genetic influence has been illustrated in certain 
mutant strains of mice and rats in which the incisor 
teeth do not erupt. Griineberg8 in 1937 reported 
that incisors of the grey lethal mouse failed to erupt, 
and the shape of molars, particularly the first molars, 
differed from those of normal mice of the same 
strain. He found that lack of bone resorption in the 
jaws prevented eruption of the incisors, and also 
caused pressure on the tooth germ during develop¬ 
ment, altering the morphology of the molar teeth. 

In 1941, Greep reported that the incisor teeth 
were absent in the ia rat. Subsequently, it was 
shown that, although these incisors did not erupt, 
they did develop. Failure to erupt was due to a fault 
in bone resorption,9 as in the grey lethal mouse. 

More recently, in 2 independently-produced 
strains of rats developed on the basis of caries sus¬ 
ceptibility (the Hunt-Hoppert and Harvard 
strains), molar teeth differed in shape of fissures 
and in size from those of resistant animals in the 
same colonies,10'11 Each morphological character¬ 
istic in the susceptible animals varied less than in 
the resistant rats, indicating that careful selective 
breeding produced a strain of rats more nearly 
genetically pure, at least insofar as tooth shape 
was concerned. 

Relation of Morphology to Caries Susceptibility 

Alterations in tooth morphology were “bred into” 
the Hunt-Hoppert and the Harvard strains of rats, 
along with caries susceptibility. In the Hunt-Hop¬ 
pert animals, occlusal openings into fissures on the 
first and second lower molar teeth were wider than 
in the resistant rats.10 In the Harvard rats, upper 
first rrlolars of the susceptible animals were smallei, 
particularly at the neck of the tooth. The depth of 
the mesio-occlusal fissure was shallower, its sides 
more nearly parallel, and less v-shaped than in the 
resistant animals (Fig. I).11 While these observa¬ 
tions do not establish laws, tooth shape variation 
and caries-susceptibility may be causally related. 
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Fig. 1.—Cut surfaces of hemisectioned upper first molars 
illustrate size and shape differences between teeth of Har¬ 
vard strain caries-resistant and caries-susceptible rats.11 (Re¬ 
printed with permission from Journal of Dental Research.) 

Many years ago, because of the caries suscep¬ 
tibility of tooth pits and fissures, it was suggested 
that all such dental landmarks be removed and filled 
soon after tooth eruption before they had a chance to 
decay. This procedure has never been widely accept¬ 
ed, primarily because many fissured surfaces do 
not decay even after many years of oral exposure. 
Rossert12 attempted to detect the more susceptible 
fissures by measuring the angle of the sides of fis¬ 
sure in first molars. He found that the greater prev¬ 
alence of decay was associated with steep-sided 
fissures. Reid and Grainger,13 in their studies on the 
epidemiology of caries in children, confirmed that 
although a major proportion of specific pitted sur¬ 
faces decay soon after eruption, the remainder 
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(varying with each surface) may resist caries almost 
indefinitely (Fig. 2). They found that epidemio- 
logically, attack rates on smooth surface and pitted 
surface caries contrasted greatly. A deep pitted fis¬ 
sure on a tooth surface seems to result in a cavity 
soon after the tooth erupts, even if located where 
caries-producing influences, are weak. 

For the majority of a modern urban population, 
fissures or pits present on tooth surfaces will develop 
caries almost as soon as the tooth erupts. Significant 
resistance of specific pitted tooth surfaces by part 
of the population must be attributed to differences 
in gross morphology, microscopic morphology, or 
physicochemical structure of the fissured surface. 

If tooth shape is determined genetically down to 
the finest detail, then a large proportion of the popu¬ 
lation suffers from caries simply because of genetic 
inheritance. This means that a great many dental 
caries—the majority in the case of young children— 
may be impossible to prevent. 
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Effect of Developmental Environment 

Although many writers—even as far back as 
Aristotle, 2,000 years ago—have pointed out the na¬ 
ture of genetic inheritance, there is a tendency to 
forget that organs are not inherited. What is in¬ 
herited is a set of plans for the development of the 
body as a whole, and for each part of the body. 
Whether each part develops and functions in ac¬ 
cordance with the plan depends primarily on the 
environment in which it develops, or on the en¬ 
vironment in which it functions after development. 
Since teeth, once formed, are remarkably stable 
structures, a departure from the plan determined 
at fertilization can only occur while they are devel¬ 
oping. This development time is limited and spe¬ 
cific. yet chronologically different, for each tooth. 

Reluctance to accept the conclusion that pit and 
fissure caries could be inherited, and evidence that 
other body organs could be affected during de¬ 
velopment by environment, led to investigations of 
the extent of environmental changes not great 
enough to cause gross lesions, but that might in¬ 
fluence tooth form.13 The environment of develop¬ 
ing teeth was altered by changing constituents of 
the synthetic diet of rats during the time molar teeth 
of their offspring were forming. Initially, studies 
were made of the effects of vitamin A deficiency, of 
fluoride supplementation at 12 ppm, and of diets 
containing a calcium-phosphorus ratio of 1:3 to pro¬ 
duce effects similar to a vitamin D deficiency. Each 
female rat was maintained on the experimental diet 
during pregnancy and lactation. Young born to 
these mothers were killed at the age of 21 days. 
The upper first molar tooth in each animal was ex¬ 
tracted and photographed under standard condi¬ 
tions of orientation and enlargement. Measure¬ 
ments were made from photographs of total size 
of each tooth, diameter at the cervix, and shape 
and size of the mesio-occlusal fissure (Fig. 3). 

Offspring of experimental rats had smaller molar 
teeth than controls (Fig. 3a). With vitamin A de¬ 
ficiency, the smallness apparently was related to the 
generally smaller animals, but this relationship was 
not true for animals on either the high phosphorus- 
calcium ratio diet, or on the diet supplemented with 
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MEASUREMENT OF RAT 1stMOLAR 
Fig. 3.—Relative effect on rat molar size of feeding diets 

low in vitamin A with high phosphorus-calcium ratio, or with 
12 ppm fluoride, to pregnant and lactating mothers; a, ob¬ 
served effect; b, effect if tooth size is correlated with weight 
of animal at 5 days of age. (Measurements, made in milli¬ 
meters on enlarged photographs, approximately 30 X-) 

fluoride (Fig. 3b).’When the high phosphorus-cal¬ 
cium ratio diet was fed to the mothers for an ex¬ 
tended period prior to mating, teeth of their off¬ 
spring were smaller and had morphologically altered 
fissures. No other conditions produced this change. 
Repeated studies with slight modification in ex¬ 
perimental design have produced similar results. 

Recently, Shaw15 showed that female rats main¬ 
tained on a low protein, high carbohydrate diet dur¬ 
ing pregnancy and lactation produced offspring with 
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smaller than normal molar teeth which were pro¬ 
gressively smaller from the first to the third molar. 

Thus, experimental variations in the dental de¬ 
velopmental environment through nutrition can 
change rat molar tooth morphology beyond normal 
variations. Such changes need not be accompanied 
by gross surface defects in the teeth, or by severe 
histological changes in the tooth tissues. 

Relation of Tooth Form Variations to Dental Caries 

Because our original experiments14 called for 
sacrifice of the animals at 21 days of age, the effect 
of morphological alterations on caries susceptibility 
could not be tested. Attempts to relate tooth shape 
to caries in littermates were unsatisfactory because 
of the great variation in both factors within litters. 

Accordingly the design was modified, and instead 
of sacrificing animals at 21 days, we anesthetized 
them and extracted the upper first molar. They 
were then maintained on a complete synthetic diet 
containing 60% sucrose for a period following wean¬ 
ing to permit caries to develop. This method per¬ 
mitted study of the relation between caries experi¬ 
ence and tooth morphology in the same animal and 
between experimental groups. 

Caries-susceptibility varied between experimental 
groups. Vitamin A deficiency did not affect caries- 
susceptibility. On the other hand, caries increased 
markedly in offspring of mothers fed the high phos¬ 
phorus-calcium ratio diet (Table 1). (It should be 
pointed out that during the “100-day” experiment, 
the animals were moved from rooms well-illumi¬ 
nated by sunlight to rooms with virtually no sun¬ 
light. The consequently lowered vitamin D status 
may have affected tooth form and caries experience. 
However, since there was negligible interaction be¬ 
tween the 180th day and the 100th day data, it may 
be assumed that the dietary effects on caries experi¬ 
ence as shown in Table 1 are reasonable estimates.) 
The significant difference in caries-susceptibility be¬ 
tween litters within the same group probably is due 
to genetic variation between litters. However, be¬ 
cause the difference in susceptibility between groups 
is significantly greater than that between litters, it 
can be assumed that the experimental variations in 
diet affected caries-susceptibility. 
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Table 1.—Mean Number of Carious Lesions Per Rat 
According to Diet During Tooth Development* 

Mean Squares 
Diet During Tooth ,-^ 

Development Between 
Days on ,--, Litters 

Cariogenic ABC Within of Same Between 
Diet Chow Synthetic Synthetic Litters Group Groups 

P:CA::l:l P:Ca::3:l 
180 . 2.890 1.100 5.714 4.1 9.2t 43.9f 

(48,14) f (10,4) (7,6) d.f.41 d.f.21 d.f.2 
100. 1.500 2.235 3:667 3.6 5.4 21.3 

(8,3) (17,8) (9,4) d.f.19 d.f.12 d.f.2 

* Combined analysis by method of weighted differences showed In¬ 
teraction between experiments to be negligible, and using between- 
litter mean square 7.86, with 33 degrees of freedom, combinations of 
dietary group differences corrected for disproportion were tested as 
follows: A + B vs. C; degrees of freedom, 1/33 F ratio = 11.2; 
A vs. B + C; degrees of freedom, 1/33 F ratio = 0.5: A+ C vs. B; 
degrees of freedom, 1/33 F ratio = 3.7. 

t Statistically significant. 
+ First figure in bracket is number of animals; second figure, num¬ 

ber of litters. 

Shaw13 found that a low protein, high carbohy¬ 
drate diet during a rat’s tooth development increased 
caries-susceptibility and reduced tooth size. The ef¬ 
fect of variations in diet on tooth size are not under¬ 
stood, except perhaps for vitamin A deficiency, 
where tooth size evidently is related to animal size. 
Smaller teeth obviously are not directly related to 
caries-susceptibility, since a fluoride-supplemented 
diet, a diet with a high phosphorus-calcium ratio, 
and a low protein, high carbohydrate diet, all pro¬ 
duce the same general results morphologically, but 
with contrasting effects on caries-susceptibility. 
Unknown alterations in tooth quality almost cer¬ 
tainly accompany observed morphological altera¬ 
tions. Perhaps future work will lead to a better 
understanding of these changes. 

Tooth Size and Dental Caries in Homans 

The relation in humans between tooth size and 
caries-susceptibility is not as clear-cut, partly be¬ 
cause of limited research, and partly because the 
apparently weak relationship may be masked by the 
severe caries attack common to humans living in 
modem urban areas. However, some pertinent ob¬ 
servations have been made. 

In an Ontario community in which fluoride was 
naturally present in the water supply, more pit and 
fissure caries tended to develop in the larger teeth. 
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Table 2.—Average Bucco-Lingual Diameter of Lower First 
Permanent Molars According to Presence or Absence 

of Fissure caries in Teeth in Children Aged 8-14 

Source, Age Sex 
Brampton, Ont.# Grade 8t . M 

F 
Burlington, Ont., 8,10,12J .. M 

F 

Grimsby, Ont., 7-13t . M 
F 

Kingston, Ont., 8-12f . M 
F 

Mount Forest, Ont., 9-13§ .. M 
F 

Newfoundland, 8-14f . M 
F 

Welland, Ont., 8-14t . M 
F 

Wellington County, Ont., 
9-13f ... . M 

F 

Decay 

Mean 
No. Size± S.E.* 
33 10.442 .063 
30 10.316 .140 
86 10.468 .056 
91 10.293 .052 
47 10.651 .084 
51 10.239 .066 
18 10.711 .103 
14 10.614 .119 
18 11.083 .168 
18 10.550 .151 
16 10.294 .121 
23 9.996 .128 
11 10.479 .142 
16 10.262 .136 

56 10.698 .071 
52 10.296 .066 

No Decay 

Mean 
No. Size± S.E. 

7 10.214 .181 
8 10.187 .125 

45 10.437 .095 
49 10.169 .080 
32 10.362 .096 
18 10.122 .125 

7 10.343 .096 
11 10.155 .189 
16 10.694 .168 
13 10.092 .133 
20 10.155 .092 
20 10.030 .079 
11 10.150 .266 
13 10.038 .229 

17 10.565 .122 
19 10.142 .118 

* Standard error, 
t Direct measurement. 
X Models. 
§ Caries determination from models and radiographs only. 

Observations were limited to the lower, first perma¬ 
nent molar, and measurement of the tooth was made 
buccolingually on models. Subsequently, this obser¬ 
vation was confirmed in several other Ontario com¬ 
munities and in Newfoundland by a number of dif¬ 
ferent examiners, tooth measurements being made 
either on models or directly in the mouth (Table 2). 

Tooth size and caries were not related in a group 
of eighth grade Toronto children, or in older groups 
from Burlington, Ontario. Since it is demonstrated 
most easily in teeth not under severe caries attack, 
failure to find this relationship may be due to a 
caries-producing oral environment. This apparently 
greater susceptiblty of larger teeth cannot be ex¬ 
plained. It may be even greater than was at first 
thought, since larger first molars tend to erupt later 
than smaller ones (Table 3).16 

17 



Table 3.—Mesio-Distal Diameters of Lower First Perma¬ 
nent Molars in Children, as Measured in Radiographs 

at 3 Yrs. of Age, and Eruption at 6 Yrs. of Age16 

Mesio-Distal Diameter, mm 
13.6- 14.0 . 
13.1- 13.5 . 
12.6- 13.0 . 
12.1- 12.5 . 
11.6- 12.0 . 

11.1- 11.5 . 
10.6-11.0 . 

10.1-10.5 
Number of children 
Average diameter . 
Standard error .... 
Significance of difference between means P< 

Erupted at 
6 Yrs. 

Yes No 
0 1 

..1 2 

..0 7 

.. 5 8 

..8 4 

..6 4 

..0 1 

..1 0 

..21 27 

.. 11.78 12.22 

.. 0.14 0.13 

Summary 

Size and shape of teeth are determined largely by 
inheritance, and shape of teeth is related to suscep¬ 
tibility to dental caries in both humans and experi¬ 
mental animals. Abnormal variations in tooth form 
in animals can be produced experimentally by alter¬ 
ing the developmental environment of the teeth 
through nutrition. Accompanying such alterations in 
tooth form may be variations in caries-susceptibility 
of the teeth. In humans, tooth size seems to be re¬ 
lated to susceptibility to pit and fissure caries. 
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CHEMICAL AGENTS AFFECTING 
EXPERIMENTAL CARIES 

Isadore Zipkin, Ph.D., Bethesda, Md. 

A NUMBER of discrete chemical agents influence 
incidence and severity of experimental caries 

in the rat and hamster. Some of these agents have 
been clinically tested in the human being. Various 
fluorides, sodium lauroyl sarcosinate (SLS), lysine, 
various phosphates, penicillin, and tetracycline re¬ 
duce caries-activity in experimental animals. Ethy¬ 
lene-diamine tetra-acetic acid (EDTA) and dehy- 
droacetic acid (DHA) potentiate caries activity. In 
general, trace elements and vitamins do not play 
any significant role. 

Caries Inhibiting Agents 

Fluoride— Sodium fluoride,1 sodium silico fluoride, 
sodium phosphorofluoridate,1 ammonium silicofluo- 
ride,2 and stannous fluoride3 reduced animal 
caries-activity when administered posteruptively. 
Potassium hexafluorophosphate and sodium trifluo- 
roacetate were ineffective when given in the drink¬ 
ing water,1 and sodium fluoride, sodium silicofluo- 
ride, sodium phosphorofluoridate, and potassium 
hexafluorophosphate were ineffective when injected 
intraperitoneally. Sodium fluoride, sodium silico- 
fluoride, sodium phosphorofluoridate—all equally 
cariostatic in the rat—were absorbed from the. 
gastrointestinal tract at the same rate.4 Stannous 
fluoride similarly was absorbed at a similar rate. 
Sodium fluoride and sodium silicofluoride are used 
most widely for fluoridation of communal water 
supplies. 

Sodium Lauroyl Sarcosinate.—Sodium lauroyl sar¬ 
cosinate (SLS) was studied as a possible caries 
prophylactic agent in the laboratory, and later 
submitted to clinical trial.5 No toxicity developed 
in the rat when SLS was incorporated in various 
caries-test diets at the 0.5% level. Severity of both 
smooth surface and occlusal caries as diagnosed in 
these studies decreased markedly in repeated trials.6 

From the National Institute of Dental Research, National Institutes 
of Health, Public Health Service, U.S. Department of Health, Educa- 
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The relation of the well-known detergent properties 
of SLS to its cariostatic effect was evaluated by 
studying the caries inhibiting effect of another 
widely used detergent, sodium lauroyl sulfate. The 
latter compound had no cariostatic effect, although 
it possessed an appreciably higher surface tension 
activity than SLS. SLS, a hexokinase inhibitor, may 
interrupt anaerobic glycolysis in the dental plaque, 
thus interrupting the cycle of events proposed by 
some for caries initiation. 

Lysine.—The study of caries in the rat advanced 
significantly when a diet low in refined sugar (18%) 
and containing processed cereal foods consistently 
produced lesions closely simulating human caries on 
buccal surfaces of the molars.7 This type of caries 
later was produced by incorporating heat-treated 
skim milk powders into diets containing 18% glu¬ 
cose. These diets were fine grained instead of 
coarse, so that caries could not be attributed to cusp 
fracture. Attempts to elucidate the caries potentia¬ 
tion mechanism focused on the effect of heat treat¬ 
ment of the milk powder in the diet. The more se¬ 
vere the heat treatment of skim milk powders dur¬ 
ing their commercial preparation, the greater was 
their cariogenic potential. Thus, lyophilized skim 
milk powder was least cariogenic, whereas roller 
process skim milk powder had the highest cario¬ 
genic potential. When spray or roller process skim 
milk powders were “dry autoclaved,” caries activity 
in the rat increased significantly. Since heat treat¬ 
ment destroys the availability of lysine in cereals 

Table 1.—Effect of Lysine Supplement on 
Smooth Surface Caries in Rats 

Composite Data 
L-Lysine HCI/% Rats, No. Caries Score* 

(Heat Processed) Cereal Diet 586 
0.00 . 45 5.0 
2.50t . 59 0.8 

(Autoclaved Skim Milk Powder) Diet 636 
0.00 . 168 8.1 
0.25 . 79 1.7 
0.50 . 44 0.6 
1.50 . 34 1.5 
2.00 . 38 0.2 
2.50 . 81 1.1 

* Caries has been scored according to McClure and Muller in 
Tables 1-6. Caries score is composite value made up of number of 
areas affected multiplied by severity of attack in each area. All 
caries scores are given on per rat basis, 

t DL-Lysine • HC1. 
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and milk powders, this amino acid was added to 
Diets 586 and 636,7 which contained these auto¬ 
claved components as the protein source. As shown 
in Table 1, dental caries declined significantly. 

In addition to inhibiting caries, lysine also in¬ 
creased weight gains. Two other basic amino acids, 
arginine and histidine, did not inhibit caries when 
incorporated in Diet 636. Lysine also inhibited 
caries when incorporated into zein base diets7 and 
into diets8 containing either 80% toasted white 
bread or autoclaved whole wheat flour. Unauto¬ 
claved skim milk powder diets may be cariogenic, 
yet contain adequate amounts of lysine. In this case, 
additional lysine did not consistently inhibit caries. 

Table 2.—Effect of Na2HP04 and CaHPCX on 
Smooth Surface Caries in Rats 

Rats, No. Caries Score/Rat 
Whole wheat flour . 38 6.4 
WWF + 1.6% NasHPO* . 37 1.6 
WWF + 2.0% CaHPO* . 40 6.2 

Lysine deficiency may not be caries conducive per 
se, but under conditions such as autoclaving, an 
amino acid imbalance may be created, thus pre¬ 
disposing the experimental animal to caries. 

Phosphates.—Phosphate inhibits caries when 
added to test diets of the rat and hamster. In re¬ 
peated trials, 1.6% secondary sodium phosphate 
inhibited caries in the rat when added to diets 
containing about 80% heat processed whole wheat 
flour.8 Addition of 2% secondary calcium phosphate 
was ineffective (Table 2). These findings were cor¬ 
roborated in a study in which whole wheat flour 
was supplemented with calcium carbonate to pro¬ 
vide optimal calcium. Again, secondary sodium 
phosphate inhibited caries, whereas secondary cal¬ 
cium phosphate was ineffective. However, the 
whole wheat flour was not heat treated (Table 3). 

Table 3.—Effect of Na.HPOi and CaHPO. on Smooth 
Surface Caries in Rats When Added to Whole 
Wheat Flour Diets Supplemented with CaCCT3 

Rats, No. Caries Score/Rat 
WWF + CaCOs . 37 5.6 

WWF + CaCOs + NaaHPOd . 39 0.1 
WWF + CaCOs + CaHPO* . 38 8.4 
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When 2% secondary sodium phosphate or sec¬ 
ondary calcium phosphate was added to bread flour 
prior to baking and the dry bread then incorporated 
to the extent of about 80% in test diets, each was 
equally cariostatic in the animals. The efficacy of 
secondary calcium phosphate was attributed to a 
possible solubilizing effect of the sodium chloride 
added to the flour prior to baking (Table 4). The 

Table 4.—Effect of Na=HPOi and CaHPO, on Smooth 
Surface Caries in Rats When Added to Bread Flour 

Containing NaCI prior to Baking 

Rats, No. Caries Score/Rat 
Bread Flour . 34 7.3 
BF + Na2HPO* . 34 4.2 
BF + CaHPO* . 34 4.2 

adjuvant action of sodium chloride on secondary 
calcium phosphate was corroborated in a succeed¬ 
ing study. Tertiary calcium phosphate was ineffec¬ 
tive, whereas primary calcium phosphate mono¬ 
hydrate inhibited caries (Table 5). Other lab- 

Table 5.—Effect of Na^HPCh and CaHPCh + NaCI on 
Smooth Surface Caries in Rats When Added 

to Wheat Cereal Diets 

Rats, No. Caries Score/Rat 
Control . 36 6.4 
2% Na2HPO* .   30 0.5 
2% NaCI .   28 5.2 
2% CaHPO* .  35 6.1 
2% CaHPO* + 2% NaCI ..  40 1.8 

oratories have shown that when metaphosphoric 
acid was incorporated into a high sucrose diet at 
the 1.36% level, a 70% inhibition of caries occurred 
in the hamster.9 

This consistent evidence of the caries inhibitory 
effect of various phosphates has justified 2 inde¬ 
pendent clinical studies in the United States. These 
2 studies represent the first use of a caries preven¬ 
tive additive since fluoride was added to communal 
water supplies. In the domestic study, secondary 
calcium phosphate will be incorporated along with 
sodium chloride in bread flour at the 2% level prior 
to baking. 

Antibiotics.—Antibiotics have inhibited caries 
posteruptively. Penicillin was incorporated into 
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dentrifices with only equivocal success, but chlor- 
tetracycline inhibited caries in the rat when added 
to a test diet after weaning. 

Tetracycline effectively reduces caries-activity in 
offspring whose mothers receive the antibiotic dur¬ 
ing various prenatal and postpartum periods.10 In 
one study, pregnant female Sprague-Dawley rats 
were placed in 4 groups. Tetracycline (2.5 mg. per 
ml. of drinking water) was administered to Group 
A during gestation, to Group B during gestation 
and 14 days of lactation, and to Group C from con¬ 
ception until weaning at 21 days of age. Controls 
received distilled water during the entire 42-day 
period. All these females received Purina lab chow 
during gestation and lactation, and thereafter, a 
“noncariogenic” diet until the offspring were 
weaned. Pups were housed 2 per cage by sex at 
weaning, and received the caries-test diet and dis¬ 
tilled water ad libitum for 60 days. Heads were 
cleaned of soft tissue, and caries scored as shown 
in Table 6. 

Table 6.—Smooth Surface Caries Evaluation of Rats from 
Mothers Receiving Tetracycline During Various 

Prenatal and Postpartum Periods 

Group and Designation* 

''a—G B—G+L C—G+L+PW D—Control' 
Fluid . Tetracycline solution Water 

No. Rats . 36 46 41 70 
Caries Score/Rat .. 2.3 4.5 1.8 20.3 

^Tetracycline received during gestation (G), gestation -f lactation 
(G + L) or during gestation, lactation, and 7 days prior to weaning 
(G + L + PW). 

Caries activity was markedly reduced in all 
groups receiving tetracycline. Tetracycline did not 
adversely affect weight gains, diet, or fluid intakes 
in either mothers or offspring. In addition, litter 
production was uaffected. 

In a subsequent study,11 when offspring of moth¬ 
ers receiving tetracycline during gestation and lac¬ 
tation were housed at weaning with offspring from 
mothers receiving only water, offspring previously 
exposed to tetracycline now developed a caries 
activity similar to that of the controls (Table 7). 
These data indicate that tetracycline deposited in 
the teeth did not make these rats resistant to caries, 
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Table 7.—Effect on Smooth Surface Caries of Mixing 
Control Animals in Cages with Animals Pretreated 
with Tetracycline During Gestation and Lactation 

Group . 
No. rats . 
No. carious areas/rat 

Bucco-lingual . 
Proximal . 
Sulcal . 

C+T 
C T C T 

34 38 35 35 

25.1 6.8 19.4 19.3 
8.4 0.9 5.3 7.5 
4.2 1.9 4.4 5.3 

and support the proposal of Keyes 12 that the normal 
coprophagic habit of the rat may transfer a caries- 
conducive flora from one rat to the other via the 
feces. Tetracycline may be a valuable tool in de¬ 
pressing the cariogenic flora, and thus provide a 
baseline for studying the effect of various imposed 
factors on caries. 

Shaw recently prepared an extensive survey of 
caries inhibiting agents.13 

Ineffective Agents 

Trace Elements.—Except for fluoride, no convinc¬ 
ing story can be made for a so-called trace element 
effect in experimental caries. In most studies, the 
effect of the anion cannot be separated from that of 
the cation. Different animal species have been 
used, and results are not uniform. In addition, 
analyses have not been made of the diets used. 

Copper sulfate, ferric chloride, potassium bro¬ 
mide, sodium nitrate, ammonium nitrate, and 
vanadium pentoxide inhibited caries when added to 
the diet or drinking fluid of the rat. In the hamster, 
only copper sulfate, gold chloride, and beryllium 
chloride showed any promise. In instances where 
some efficacy was reported, clinical use of the com¬ 
pounds probably would be negated by toxicity. 

Vitamins—Various vitamin deficiencies affect 
maturation of dentin and enamel. Efforts to impli¬ 
cate these deficiencies with dental caries have met 
with little success. Recently, vitamin Be reportedly 
reduced caries in limited numbers of rats, hamsters, 
school children, and rhesus monkeys.14 

Caries Potentiating Agents 

Ethylenediamine Tetra-acetic Acid,—The most 
widely accepted theories on the etiology of dental 
caries accord a prominent role to decalcification of 
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enamel and dentin. Ethylenediamine tetra-acetic 
acid (EDTA) is one of the most potent decalcify¬ 
ing or chelating agents at physiological hydrogen- 
ion activities. When added to the diet, EDTA dou¬ 
bles the severity of caries and markedly inhibits in¬ 
cisor pigmentation, indicating some interference 
with iron metabolism.15' 16 Indeed, the caries poten¬ 
tiating effect of EDTA was reversed to some extent 
by adding iron salts. Administration of EDTA by 
stomach intubation significantly potentiated caries 
activity, while intraperitoneally injected EDTA was 
less effective.18 Sodium and magnesium salts of 
EDTA were more caries potentiating than calcium 
chelate. The action mechanism of EDTA in poten¬ 
tiating caries activity is not clear. Larson17 has 
suggested that the compound may affect the biologi¬ 
cal status of the rat, intensifying the carious process. 

Dehydroacetic Acid— Sodium dehydroacetate 
was proposed as a possible cariostatic agent in the 
human being because it could be incorporated into 
dental plaque and prevent a pH drop therein when 
the mouth was rinsed with a fermentable sugar. An 
accurate plaque pH in the oral cavity is difficult to 
obtain. In our laboratories,6 dehydroacetic acid 
(DHA) was lethal when incorporated in caries-test 
diets at the 0.3% level. At the 0.1% level it was 
ineffective in a diet producingi caries chiefly of the 
occlusal surfaces. At the same level in a different 
caries-test diet, severity of smooth surface caries 
was increased markedly on repeated trials. When 
approximately equal quantities of DHA were in¬ 
tubated or injected intraperitoneally in the- white 
rat,18 caries-activity increased comparably. DHA 
was found in the saliva of the rat after intraperi- 
toneal injection. The mechanism of caries-potentia¬ 
tion by DHA remains obscure. 

Summary 

Sodium fluoride, sodium silicofluoride, sodium 
phosphorofluoridate, ammonium silicofluoride, and 
stannous fluoride reduced caries-activity in experi¬ 
mental animals when administered posteruptively. 
Sodium fluoride, sodium silicofluoride, and sodium 
phosphorofluoridate were ineffective when injected 
intraperitoneally. Potassium hexafluorophosphate 
and sodium trifluoroacetate, when given in the 
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drinking water, also were ineffective. 
Except for fluoride, no convincing evidence is 

available for a trace element effect in experimental 
dental caries. Ethylenediamine tetra-acetic acid, a 
potent metal ion chelating agent, significantly in¬ 
creased caries activity in the rat. Dehydroacetic 
acid was toxic to the rat when incorporated in 
caries-test diets at the 0.1% level, and it significantly 
enhanced the severity of smooth surface caries. 
Sodium lauroyl sarcosinate was nontoxic at the 0.5% 
level in caries-test diets, and significantly reduced 
the severity of experimental caries. It also was 
effective when incorporated into a dentrifice. Vita¬ 
mins do not appear to play any important role in 
caries inhibition, although limited data indicate 
that vitamin B(i may show some promise. 

Lysine reduced caries activity in the rat when 
incorporated into lysine deficient diets containing 
zein, or heated skim milk powders, whole wheat 
flour, and other cereal grains. Secondary sodium 
phosphate, primary calcium phosphate mono¬ 
hydrate, and metaphosphoric acid inhibited caries 
in the rat and hamster. Calcium hydrogen phos¬ 
phate alone was essentially ineffective, but was 
caries inhibitory when sodium chloride was added. 
Two human studies are in progress to evaluate the 
effectiveness of calcium hydrogen phosphate added 
to the diet. Weanling rats, housed separately from 
mothers receiving tetracycline during various pre¬ 
natal and postpartum periods, showed a marked 
reduction in caries activity. This appears to be 
due to its depressant effect on the oral and intes¬ 
tinal flora. 
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METABOLISM OF FLUORIDES 
Harold C. Hodge, Ph.D., Rochester, N.Y. 

FLUORIDE in small amounts unquestionably 
strengthens tooth defenses against dental caries. 

It cannot be listed literally as an element essential 
to life, but it is now established beyond reasonable 
doubt that optimal quantities of fluorides are desir¬ 
able and beneficial in improving tooth health. When 
fluoride is naturally present in drinking water, is 
added mechanically, or more rarely, is ingested in 
more than minimal amounts in food, tooth decay 
diminishes. 

A knowledge of fluoride metabolism provides 
some understanding of the possible role of fluoride 
in tooth health, as well as some reassurance as to 
the safety of fluoridated water. 

Five aspects of the metabolic process will be dis¬ 
cussed; absorption, distribution, excretion, deposi¬ 
tion, and mobilization. No attention will be devoted 
to organic fluorides, such as carbon compounds 
containing fluorine. 

Absorption 

In fluoride metabolism, only the ion is important 
in the body. Compounds do not produce typical 
fluoride effects unless they release fluoride ions. 
Absorption of soluble fluorides from the gastro¬ 
intestinal tract is rapid, and probably begins in the 
stomach.1'3 Solubility has an important bearing on 
rate of absorption.4 Relatively insoluble compounds, 
such as cryolite or calcium fluoride, release fluoride 
much more slowly than do soluble compounds like 
sodium fluoride or sodium fluosilicate. 

Elements in the diet with which fluoride forms 
complexes (such as calcium, iron, or aluminum) 
retard absorption, and may reduce the percentage 
absorbed. For example, the minute concentrations 
of fluoride in human and cow’s milk *'5 are less 
available for absorption than fluoride in water.6 

(Quantitatively the difference is small. Fluoridated 
milk as a vehicle, however, cannot be recommended 
until its efficacy and freedom from undesirable side 
effects have been established.) 

From the Department of Pharmacology, University of Rochester 
School of Medicine and Dentistry. 
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Distribution 

Once absorbed, blood-borne fluoride is rapidly 
distributed in the extracellular body water. Rates at 
which fluoride leaves the blood (30% to 40% per 
minute) are similar to chloride disappearance rates.1 
The distribution pattern of fluoride in soft tissues 
also resembles that of chloride. Brain tissue takes up 
relatively little of a radiofluoride (F18) dose in com¬ 
parison to muscle, liver, and tendon, which take up 
somewhat more. In the cells, apparently either 
fluoride penetrates to a somewhat greater extent 
than chloride, or greater fractions of radiofluoride 
are fixed on structures, such as cell membranes.7 

The principal distribution pattern is simple. Fluo¬ 
ride is either deposited in the bone or excreted via 
the kidney. Both processes occur with notable 
speed, and they account for roughly equal propor¬ 
tions of the fluoride. Ten minutes after an intra¬ 
venous dose had been given, the highest concentra¬ 
tions of radiofluoride were found in the bone, kid¬ 
ney, thyroid, and blood.8 Concentration in the thy¬ 
roid was lower than in the plasma. As blood con¬ 
centration fell, thyroid concentration fell with it. 
No fluoride was stored in the thyroid. 

The kidney holds fluoride temporarily on its way 
to excretion in the urine. Bone storage is prolonged. 
High fluoride concentrations of unknown signifi¬ 
cance have been found in placentae.9 In soft tissues 
from persons who had drunk community water sup¬ 
plies with fluoride contents ranging from less than 
1 ppm to about 4 ppm, only the aortas showed more 
than a few ppm fluoride. Fluoride content in the 
aortas increased with age, presumably revealing the 
tendency of fluoride to be fixed by the calcification 
in aortas which develops with age.10 

Excretion 

Fluoride is excreted rapidly and almost entirely 
in the urine. Normal young adults drinking a glass 
of water containing 1.5 mg. of fluoride excreted 
over a quarter of the dose within 3 hours.10 The 
speed of this process is due to the high clearance 
of fluoride.11. Only 92% of the fluoride, as con¬ 
trasted with more than 99% of the chloride, was re¬ 
sorbed from the glomerular urine. Because such 
large volumes of blood pass per minute through 
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the kidney, failure to resorb 8% of the fluoride ac¬ 
counts for the remarkably rapid urinary excretion 
rate. 

A small, fairly consistent fecal fluoride excretion 
occurs in the normal human subject.12 It probably 
consists in part of insoluble, unabsorbed fluoride, 
and in part of fluoride excreted into the intestine.1,2 
Excretion of fluoride in sweat was demonstrated in 
normal subjects during one summer in Illinois.4 
How important this is for most people is unknown. 
With excessive perspiration (1 to 1/2 liters in 
less than 2 hours) up to half a dose of 3-mg. fluoride 
was secreted.13 Small and probably negligible 
amounts of fluoride, approximately equal to con¬ 
centrations in the blood, are excreted in saliva.14 
The salivary contribution to fluoride concentrations 
in the mouth therefore is only a small fraction of the 
low concentration (1 ppm) in fluoridated drinking 
water. 

When fluorides are administered for periods up to 
several months, half the absorbed fluoride15 is ex¬ 
creted in urine. “Steady states” ultimately are estab¬ 
lished in which all fluoride absorbed is excreted in 
urine. For example, when the community water 
supply in Bartlett, Tex., was treated to reduce 
fluoride content from 8 ppm to about 1 ppm, uri¬ 
nary fluoride concentrations of persons who had 
been drinking the water for many years decreased 
over a period of 2 years.18 Children tended to reach 
the new lower level more quickly than adults. 

Prompt and considerable urinary fluoride excre¬ 
tion and good methods of analysis provide a reliable 
index of fluoride exposure. Such an index insures 
workmen exposed to fluoride against excessive and 
undetected exposures.5 

Some studies have been directed at possible dan¬ 
gers of fluoridation when kidney disease is present. 
Acute chemical nephritis in experimental rabbits 
did not influence their fluoride excretion or storage 
balance.17 In nephrectomized rats, radiofluoride 
concentrations in the soft tissues were somewhat 
elevated 6 without changing the relative distribution 
pattern. Fluoride deposition in the skeleton in¬ 
creased proportionately, accounting for most of that 
which normal kidneys would excrete. Preexisting 
advanced kidney disease in Linsman and McMur- 
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ray’s patient presumably was responsible for his 
high skeletal fluoride concentration. (The patient 
drank from a water supply containing several ppm 
of fluoride.)18 High concentrations of fluoride (for 
example, 100 ppm) in food or ration of experi¬ 
mental animals damage the kidney.19 There is no 
reliable evidence, however, that concentrations of 1 
ppm of fluoride injure kidney structure or function. 

Deposition 

Fluoride is the bone-seeker par excellence. With 
extraordinary rapidity a sizable fraction (up to 50% 
of an intravenous dose)12 deposits itself in the 
skeleton. Fluoridated water provides a source for 
skeletal fluoride. In Rochester, N.Y., where drinking 
water contained only 0.06 ppm F before fluorida¬ 
tion, skeletal fluoride increased throughout the life 
span of the residents (Fig. 1). With increasing con¬ 
centrations of fluoride in the drinking water, the 
skeletons of persons who had drunk such waters for 

Fig. 1.—Increase in skeletal fluoride with logarithm of 
age of patient is roughly linear. Samples were removed at 
autopsy examinations from life-long residents of Rochester, 
N.Y. Drinking water showed only a trace of fluoride (0.06 
ppm F) in repeated analyses over several years. Data of 
F. A. Smith and D. E. Gardner. 
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long periods of time showed increasing concentra¬ 
tions of fluoride.16 Skeletal fluoride percentage in¬ 
creased linearly in persons with life-long access to 
drinking water containing up to 4 ppm (Fig. 2). At 
8 ppm, the curve fell off. Uniform daily increments 
do not accrue to the skeleton at these elevated 
fluoride levels. If 50% of the fluoride had been 
deposited in the skeleton of a person drinking water 
with 8-ppm fluoride, the skeletal concentration 
would have been several times the 6,000 ppm 
actually found (Fig. 2). In other words, steady 
states are established in which excretion equals 
intake. 

PPM F in Drinking Water 

Fig. 2.—Fluoride content of human bone increases nearly 
linearly with increasing concentrations of fluoride in drink¬ 
ing water up to 4 ppm F.16 

In tooth enamel the surface layer has a higher 
concentration of fluoride than does the bulk of the 
enamel.20 Concentration in the enamel decreases 
rapidly from the surface (1000 ppm) to the inner 
part (100 ppm). In Texas, mottled tooth enamel in 
persons living in high fluoride areas contained 
nearly 2,000 ppm of fluoride in the surface layer 
and about 400 ppm in the interior parts. Perhaps 
enamel crystals when first formed are hydroxyl 
apatite lattices with the minutest traces of fluoride. 
These crystals later take up fluoride in proportion 
to its concentration in the surrounding fluid. Surface 
enamel may acquire most of its fluoride from con- 
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tact with food and water. Since saliva is notably 
low in fluoride, the principal fluoride source prob¬ 
ably is topically applied fluoridated water. Dentine, 
like bone, picks up fluoride from the circulation 
and increases in fluoride content with age. Higher 
fluoride concentrations in dentine correspond to 
higher concentrations in drinking water. 

The deposition mechanism of fluoride in the bone 
has been described as a simple mass law exchange 
with hydroxyl ions.21 Hydroxyl spaces in the apatite 
crystal lattice are taken by fluoride ions having 
almost exactly the same size and charge. Fluoride 
penetration into inner layers of tiny crystals of 
enamel, dentine, and bone is probably slow, except 
where new bone is being formed by haversian re¬ 
modeling. Half of the hydroxyl positions were 
occupied by fluoride in bones of patients with 
crippling fluorosis 22 following prolonged industrial 
exposures of 20 to 80 mg. or more of fluoride per 
day for 10 to 20 years. More extensive substitutions 
took place in bones of animals fed large amounts of 
fluoride for prolonged periods.23 Concentrated solu¬ 
tions of fluoride (for example, the 1% or 2% sodium 
fluoride solutions used by dentists for topical appli¬ 
cation) react by an entirely different chemical 
mechanism to form calcium fluoride precipitates,24 
releasing phosphate ions and etching an extremely 
thin layer of the tooth surface. Calcium fluoride is 
reasonably soluble (approximately 19 ppm in water) 
and soon dissolves, partially converting the external 
layer of crystals on the tooth surface to fluorapatite. 
How this minute residual fluoride exerts such a 
considerable protective action is not understood. 

Mobilization 

Fluorides in the skeleton are not irreversibly 
deposited; there is a slow loss 23 through several 
mechanisms. The reverse exchange reaction on 
crystal surfaces between hydroxyl and fluoride ions 
releases fluoride into the circulation for ultimate 
excretion in the urine or redeposition in the skeleton 
where new bone crystals are formed (translocation). 
The major means of mobilizing deposited fluoride 
undoubtedly are the osteoclastic-osteoblastic cycles 
of the haversian systems. When fluoride-rich crys¬ 
tals are dissolved, the fluoride is translocated or 
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removed from the body in the urine. Measurement 
of urinary fluoride loss from a human subject bear¬ 
ing a known added load of skeletal fluoride was one 
of the first means of estimating the rate of osteo¬ 
clastic-osteoblastic renewal of the skeleton. Based 
on Largent’s data, it is reasonable to estimate that 
not less than 2 years—and perhaps as much as 4 
years—are required for half of the skeletal mineral 
of a normal adult to be reworked in this way. Since 
dentine and enamel have no such processes, their 
losses must be much slower. 

Summary 

The broad aspects of fluoride metabolism can be 
simply described. Soluble fluorides are absorbed 
promptly. Once absorbed, fluorides are rapidly dis¬ 
tributed throughout the body fluid. With notable 
promptness, absorbed fluoride is deposited in the 
skeleton or excreted from the body via the urine. 
Only bone and calcified tissues serve as storage 
sites. Fluoride content in the skeleton is greater if 
larger concentrations of fluoride are present in the 
drinking water. The enamel surface of the tooth is 
a deposition site, presumably because of contact 
with fluoride-containing foods or water. Deposition 
takes place in enamel, dentine, or bone through an 
exchange with hydroxyl ions in the apatite crystals. 
Fluoride is lost slowly from the enamel partly by an 
exchange with hydroxyl ions, but mostly from adult 
bone by the slow process of haversian reworking. 
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CARIOGENICITY OF FOODS 

Basil G. Bibby, D.M.D., Ph.D., Rochester, N.Y. 

THE INFLUENCE of the food variable on the 
incidence of dental caries is suggested by many 

different kinds of evidence. Studies of dental decay 
at different times, in different population groups, 
and of the intraoral distribution of decay are par¬ 
ticularly illuminating. 

Indirect Evidence 

The relative indestructibility of teeth enables in¬ 
vestigators to trace the occurrence of caries through 
the ages, and to show that changes in caries-activity 
are clearly related to cultural changes. In ancient 
Egypt, a marked caries-increase in the fourth 
dynasty can be associated with the introduction of 
wheat as a principal source of carbohydrate. In 
early Greece and England, parallels can be drawn 
between caries-activity and cultural and dietary 
changes. In later years, particularly in England and 
West European countries, there was a sharp in¬ 
crease in caries activity after the development of 
sugar trade with the New World. More recently, in 
both the first and second World Wars, well-docu¬ 
mented reductions of dental decay in many Eu¬ 
ropean countries paralleled wartime rationing and 
reduction of sugar consumption. 

Dramatic increases in caries-activity were noted 
among primitive people, such as the Bantu, the 
Eskimos, and the Maoris, when they began living in 
association with European settlements. Since these 
caries-increases occurred within a single generation, 
changes in cultural or dietary patterns must have 
been more important than genetic factors. Neither 
the Eskimos nor the Maoris changed their places of 
residence, so it must also be concluded that cultural 
or dietary changes overpowered any protective 
effect that climate, soil, or water might exert on 
caries-resistance. 

Decay Areas— Striking correlations occur be¬ 
tween areas on the teeth where decay originates, 
and those from which food deposits are removed 
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least rapidly. These correlations are significant in 
evaluating the relative influence of local as against 
systemic factors in caries causation. If systemic 
factors of nutrition and general health during the 
period of tooth formation were predominant fac¬ 
tors in dental decay, we would expect all teeth 
formed at the same period to have the same caries- 
susceptibility. Likewise, if the caries-attack were 
determined later in life by a lowering of tooth re¬ 
sistance, all tooth surfaces would be expected to 
decay with equal or random degrees of activity. 
This does not occur. Indeed, contradictory evidence 
is dramatic. For instance, lower first molars and 
central incisors are formed at the same time, subject 
to the same nutritional and systemic influences 
throughout the period of tooth formation, and ex¬ 
posed to the same intraoral conditions as far as over¬ 
all diet is concerned. However, caries are more than 
600 times more frequent on the occlusal surface of 
the molar than on the lingual surface of the lower 
incisor. The only current explanation which ac¬ 
counts for this vast difference is that the occlusal 
surface of the molar provides an area ideally suited 
for food retention, whereas the cleansing effect of 
tongue movements and salivary flow on the lingual 
surface of the lower incisor prevent food retention 
there. 

Similar dramatic differences occur even if limited 
to a single tooth or pairs of teeth. For example, fre¬ 
quency of caries in the occlusal surfaces of upper 
and lower first molars is essentially the same, but 
the lingual surface of the upper molar has dental 
caries about 16 times more frequently than the 
lingual surface of the lower molar. This cannot be 
the effect of the position in the mouth since the re¬ 
verse is the case in respect to the buccal surface of 
these teeth. The buccal surface of the upper molar 
has only about one-sixth of the dental decay of the 
buccal surface of the lower molar. These differences 
can be explained on the basis of differences in reten¬ 
tion of food. The lingual surface of the upper molar 
has a topographical conformation contributing to 
food retention, which the lingual surface of the 
lower molar does not have; the buccal surface of 
the lower molar has the pit which holds food and 
the buccal surface of the upper molar does not. 
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This type of observation furnishes evidence that 
food retention which the lingual surface of the 
face is the most important activating cause of den¬ 
tal decay. 

Experimental Caries 

Animal Studies— Methods of producing experi¬ 
mental decay in animals have provided a new way 
for studying the food-caries relationship. Although 
experimental dental decay in animals does not paral¬ 
lel exactly that of man, it can help to clarify the 
relative importance of different factors. Much has 
been learned about the effects of carbohydrates in 
the diet. The most important discovery thus far is 
that experimental caries cannot be produced with¬ 
out carbohydrates in the diet.1 Furthermore, when 
a caries-producing diet is fed to an animal by 
stomach tube, no dental decay occurs, showing that 
actual contact between food and teeth is necessary 
for initiation of caries.2 Consistency of diet and 
readiness with which it is eliminated from the 
mouth is another important factor. Animals fed 
sugar in liquid form develop less dental decay than 
when fed the same amount of sugar in a dry state.3 
Generally, more caries are produced when higher 
levels of sugar are fed. In cotton rats, however, 
under certain conditions, complex carbohydrates 
are as cariogenic as simple sugars, and 17% of su¬ 
crose, which is the average content of the American 
diet, produces as much decay as much higher sugar 
levels.4 Caries are produced by natural as well as 
refined sugars. Sugar added early in life is more 
cariogenic than when added later,5 and there is 
some evidence of preemptive effects. 

Carbohydrate fermentation is a necessary part of 
the decay process. Enzyme inhibitors, which prevent 
carbohydrate fermentation, also prevent animal 
caries when added to the diet. Reductions in caries 
occur with additions of fat, milk products, or phos¬ 
phates. The findings from animal studies 8 on phos¬ 
phates have led to large scale studies in man. If 
these studies fulfill their promise, phosphates may 
have considerable basic importance in practical 
caries control. 

In Vitro Studies— Critical concentrations of acids 
are needed to produce caries-like lesions in the 
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tooth. Necessary conditions are produced in labora¬ 
tory experiments by concentrations of saliva-carbo- 
hydrate mixtures or cultures of oral bacteria with 
carbohydrates. No corresponding evidence has been 
produced to support theories that enamel destruc¬ 
tion can occur in nonacid environments or that 
proteolysis is important in caries initiation. Studies 
of acid formation on the tooth surface in the plaques 
or in bacterial accumulations occurring there are of 
particular interest.7 When sugar solutions were 
placed on plaques on the tooth surface, their pH 
was depressed within a few minutes to a range 
known to dissolve enamel rapidly (pH 4.5 to pH 5.5). 
This low acidity was maintained for only 10 or 15 
minutes; then the pH of the plaques returned to a 
level no longer destructive to the teeth. 

These studies suggest that after eating easily 
fermentable carbohydrates, the caries attack is ini¬ 
tiated quickly. However, unless significant quanti¬ 
ties of carbohydrate actually adhere to the tooth 
surface, the period of attack lasts only a few min¬ 
utes. If this conclusion is extended to an interpreta¬ 
tion of what might happen in the mouth, it can be 
concluded that except for highly retentive foods, 
the total caries attack on a tooth surface will be 
related more closely to the frequency with which 
carbohydrates enter the mouth than to the total 
amount consumed. For example, 4 oz. of carbohy¬ 
drate eaten in a 1-2 minute period would produce a 
decalcification span of that length plus the 15 min¬ 
utes needed for the tooth plaque to return to a non¬ 
destructive pH level. However, if the 4 oz. of carbo¬ 
hydrate are eaten in 10 portions, there will be 10, 
15-minute attacks on the tooth surface, a total of 
150 minutes of caries-attack as compared to the 
17-minute attack which would follow eating the 
food all at once. 

Direct Evidence 
The facts just cited are indirect reasons why 

dentists and dental research workers are impressed 
with the importance of carbohydrates in the causa¬ 
tion of dental caries. However, conclusions on these 
relationships are supported by clinical observations 
on man by all practicing dentists and by several 
different types of controlled clinical studies. Com- 
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parisons of the diet have been made between patient 
gioups with high caries activity and corresponding 
gioups with little or no caries. The low caries 
groups consistently either consumed less sugar or 
ate less frequently. In another type of study, Jay and 
his associates 8 in Michigan and Becks and his co¬ 
workers in California have shown repeatedly that, 
when patients reduce their intake of sugar and other 
carbohydrate foods, the Lactobacillus count, which 
is correlated with caries activity, is reduced 
markedly. 

The most convincing demonstration of the effects 
of modifying carbohydrate intake is found in the 
Swedish Vipeholm Study.10 During the first year, 
diets of institutionalized patients were maintained 
at a constant caloric level and supplemented with 
various vitamins and minerals. Then the amount, 
form, and frequency of use of sugar was modified’ 
Vitamin and mineral supplements did not produce 
any differences, but carbohydrate additions brought 
about significant changes in the caries picture. 

Some of the findings are important enough to 
justify separate mention. In one group, bread con¬ 
taining 50 gm. of sugar eaten once a day produced 
no caries increase, but when this amount was dis¬ 
tributed over 4 meals, a definite increase of caries 
resulted. In contrast, 300 gm. of sugar per day used 
in liquid form with meals for a period of 2 years 
gave no real increase in caries, but caries-activity 
increased when some of this sugar was given as milk 
chocolate 4 times a day between meals. The most 
dramatic increases resulted when caramels or toffee 
were fed between meals; the increase was greater 
when the candies were eaten 4 times a day rather 
than twice a day. In all instances when the candies 
were withdrawn, the caries-attack fell to its pretest 
level. The effects of modifying sugar intakes are 
shown in Figure 1. 

Three important conclusions can be drawn from 
this study: Increased sugar consumption produces 
an increase of caries; sugar in liquid form is less 
caiiogenic than sugar contained in a carrier such as 
bread; and of greatest importance, the more fre¬ 
quently sugar is eaten between meals, the greater 
the increase in caries. All these conclusions were 
foreshadowed by considerations of caries epidemi- 
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Fig. 1.—Vipeholm Caries Study showing effect of be- 
tween-meal eating on caries activity. Diet groups: A, 24 
toffee (female); B, 24 toffee (male); C, chocolate; D, 
bread (male); E, caramel; F, sucrose (with meals); G, 8 
toffee; H, control; I, bread group (female). 

ology and laboratory experiments, but actual testing 
in human beings was needed to place the conclu¬ 
sions beyond any reasonable doubt. 

If the conclusions of the Vipeholm Study could 
be put into effect as a method of practical caries 
control, and if children could be persuaded to omit 
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between-meal eating, considerable progress could 
be made in reducing caries activity, even if sugar 
were used with meals. Unfortunately, past experi¬ 
ence tells us that appetite, social customs, and com¬ 
mercial advertising will thwart the dentists.’ best 
efforts to persuade 'children to give up between- 
meal candies or snacks. Even with the wholehearted 
support of nutritionists and physicians, which den¬ 
tists do not always enjoy, success would probably 
be unlikely. 

Accepting the inevitability of defeat on this front, 
we have recently been advocating what might be 
regarded as a compromise with the devil of be¬ 
tween-meal eating by suggesting that we find non- 
cariogenic foods with the same taste appeal and 
food value as the cariogenic ones now eaten, and 
condone their use between meals. In our opinion, 
such a dietary regimen would be just as effective 
and considerably more practical than attempting to 
exclude all sugar from children’s diets. 

Cariogenicity of Common Foods 

The attempt to differentiate between the caries- 
producing capacities of common foodstuffs is not 
new, but advances in chemical knowledge have 
invalidated most early conclusions. Later work in 
this area has little value because it has been con¬ 
cerned with pure carbohydrates rather than the 
complex mixtures of many different carbohydrates, 
proteins, and fats which make up the foodstuffs ac¬ 
tually eaten by man. Recently, attempts have been 
made to provide ratings of the relative caries-pro¬ 
ducing potentials of common foodstuffs by carrying 
out in vivo and in vitro observations on their acid 
production in saliva or plaques, retention in the 
mouth, influence on animal caries, and effects on 
tooth decalcification. 

Acid Production— Acid production from food¬ 
stuffs in saliva has been compared by a variety of 
in vitro and in vivo methods which have been re¬ 
viewed elsewhere.11 Most in vitro studies, including 
some in our laboratory, have little value because 
they fail to pay enough attention to factors such as 
the proportions of foodstuffs and saliva tested, or 
the effects of pH in limiting fermentation. Measure¬ 
ments of acid formed either in the mouth or in test 

44 

Fig. 2.—Changes produced in pH of plaques after dif¬ 
ferent foods. All figures mean of 5 subjects. 

tubes, after chewing foods, are too incomplete to 
have value. Equally valueless are measurements of 
acid production in dental cavities or in plaques on 
the tooth surface, although the latter 12 did show 
less acid formation after using a carbonated bever¬ 
age or apple than after a cookie or bread and jam 
(Fig. 2). 

Recent work in our laboratory11 has demon¬ 
strated the importance of the buffer capacity of the 
foods themselves. Those on the alkaline side per¬ 
mit longer acid formation before fermentation- 
inhibiting pH’s are reached, and those on the acid 
side need partial neutralization before fermentation 
can begin. Using a method of periodic acid neutrali¬ 
zation during salivary fermentation, wide differ¬ 
ences occurred in total acid-producing potential of 
a variety of cereal and legume flours. Acid produc¬ 
tion from cereals was greater from the less refined 
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products, or those with the greatest germ content, 
such as wheat germ. It diminished with greater re¬ 
finement (Fig. 3). All the cereals were more active 
acid producers than sucrose and glucose. 

Fig. 3.—Acid production on 6-hour incubation of some 
cereals in saliva. 

The only general conclusion which can be drawn 
from studies of acid production is that it is in¬ 
fluenced by factors in the food other than sugar 
content. These may include the presence of buffers, 
or the acidity of the food which can act to retard 
bacterial activity. Perhaps some components are 
capable of stimulating fermentation or modifying 
the types of acids produced, which could, in turn, 
influence their capacity to decalcify the teeth.13 

Food Retention— Another method of determining 
the cariogenicity of foodstuffs is to compare their 
retention in the mouth, thus obtaining an indication 
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of the size of the carbohydrate reservoir and the 
length of time during which it could provide a 
source of acid. In the most common method, the 
sugar level in saliva is measured after eating test 
foods. Volker and Pinkerton 14 found that sugar in 
solution disappeared from the saliva much more 
rapidly than equal amounts in solid form, and that 
chewing speeded up sugar removal. Haggard and 
Greenberg15 compared salivary sugar levels pro¬ 
duced by a number of candies and confections. 
They found that caramel and orange juice reached 
the highest sugar levels after 5 minutes; a mixed 
meal produced the highest sugar level after 10 min¬ 
utes; and that after half an hour only caramel gave 
a significant salivary sugar level. In a similar series 
of tests, Boyd and Speer 16 found that figs produced 
the highest sugar concentration in the saliva, and 
crackers provided the most prolonged effect. All of 
these studies showed that the bulk of food was 
cleared from the mouth in the first 10 minutes or so 
after eating. 

Using a procedure involving total carbohydrate 
estimations in the saliva, Lundquist17 worked out 
sugar clearance times for about 60 foods, mostly of 
the carbohydrate type. He placed toffee and caramel 
at the top of the list, carrots at the bottom, and gave 
sugar-containing beverages the next lowest values. 

Using mouth washings as a recovery method and 
a total carbohydrate analysis as a basis for calculat¬ 
ing the actual amount of food retained, we com¬ 
pared the retention on the teeth of approximately 

Table 1.—Oral Retention of Foods as Determined 
by Two Methods 

Concentration and Duration 
of Salivary Sugar12 

_A__—-- r-    ^ 
Food Index 
Caramel . 27 
Light chocolate . 21 
Sweet cookie . 18 
Danish pastry . 13 
Wheat bread . 13 
Ice cream . 9 
Potatoes (boiled) . 7 
Bread and butter . 7 
Apple . 5 
Fruit juice . 3 
Lemonade. 2 
Carrot (boiled) . 1 

Food in Tooth Washings18 

Food 
Fig cookie . 
Chocolate . 
Ice cream . 
Danish pastry , 
Caramel .. 
Cracker . 
White bread .. 
Potato . 
Apple . 
Orange soda .. 
Orange juice .. 
Carrot (boiled) 

Mg. Recovered 
. 814 
. 777 
. 677 
. 434 
. 394 
. 372 
. 338 
. 307 
. 228 
. 219 
. 212 

. 3 
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100 carbohydrate foods.18 There was a broad range 
of retentivity. Figs, at the top of the list, gave values 
several hundred times greater than carrots at the 
botton. Beverages and fruits (other than dried 
fruits) gave the lowest values. The range of the re¬ 
tention of cookies and candies varied greatly; one 
type of candy fell below some vegetables. Ice cream 
and semisolid desserts gave surprisingly high values. 
Bread, rice, crackers, and potatoes showed consid¬ 
erably less retention when they were mixed with 
small quantities of fat. Table 1 shows that our find¬ 
ings generally agree with those of Lundquist. 

Using dental splints and double washing pro¬ 
cedures to separate food retention on the teeth from 
that in the mouth as a whole, Ludwig and 112 found 

that a few minutes after eating there was actually 
more retention of ice cream and carbonated bever¬ 
age on the mucosa than on the teeth. 

Fluorescent materials and dyes have been used 
to trace food clearance. Although these methods did 
not give quantitative results, they support other 
findings and clearly differentiate between food re¬ 
tention in different sites on the teeth. After a few 
minutes, definite food residues could be detected 
only at the gingival margin, in fissures, and between 
the teeth. 

Several in vitro methods also have been used to 
determine the adhesiveness of different foods to the 
teeth, but to date neither our results nor those of 
others justify definite conclusions. 

In Vitro Decalcification.—In an attempt to explain 
differences in caries-activity observed in South 
African natives, Osborn, Noriskin, and Staz19 
placed teeth in mixtures of cereals and saliva and 
compared the extent of decalcification. They found 
that the greatest decalcification was produced by 
60% to 70% extraction flour, and that crude cereals, 
sugar, and crude cane juice gave progressively less 
effect. These differences were attributed to a pro¬ 
tective organic phosphate present in the food. Sup¬ 
port for this idea has been given recently by Jenkins 
and his associates.20 They showed that there was 
less calcium loss from enamel or calcium phosphate 
with salivary fermentation of unrefined sugar and 
cereals than with their refined counterparts. They 
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named phytates as one of the agents offering pro¬ 
tection against decalcification. Aspartates, glutamic 
acid, and lysine also reduce the solubility of enamel 
in acids.13 

In our laboratory we compared the decalcifying 
effects of a variety of food-saliva mixtures. In one 
series of tests, polarized light was used to detect 
early enamel decalcification in tooth sections, and 
in another, weight loss in enamel blocks was 
measured. We found that unrefined or whole-meal 

Table 2.—Acid Formation and Enamel Decalcification by 
Foods After 24 Hour Incubation in Saliva 

Food 
Wheat germ . 
Wheat flour . 
Wheat flour + 2% CaHPCh 
Puffed rice . 
Shredded wheat . 
Fig cookie . 
Cake . 
Chocolate milk . 
10% sucrose . 
Honey (10% sugar) . 

Titratable 
Acid' Decalci- 

pH“ (Ml. O.IM NaOH) fication*t 
4.5 10.30 
4.5 2.52 +++ 
4.5 4.15 
4.7 1.71 -H- 
4.7 2.85 ?+ 
4.8 1.36 ++ 

4.6 2.85 
4.5 2.64 
4.4 0.27 + 
4.5 0.76 +++ 

"Results of duplicate and triplicate tests. 
^Birefringence in polarized light (+ = dentinal V3 only; -j~f = 

inner %; +++ = whole width of enamel). 

flours produced more acid but less decalcification 
than highly refined flours. Milk chocolate produced 
less decalcification than some other candies, in spite 
of the fact that it produced much more acid. The 
addition of dicalcium phosphate to flour increased 
acid production, but reduced decalcification. In 
short, our findings show that differences in the de¬ 
calcifying powers of foods are not necessarily direct¬ 
ly related to the amount of acid produced by the 
foods on fermentation in saliva (Tables 2 and 3). 

Table 3.—Acid Formation and Enamel 
Decalcification by Certain Foods 

Enamel 
Dissolved- 

(Mg. Weight Loss) 
0.2 
0.4 
0.5 
0.1 

1.1 
0.1 
1.0 
0.2 

* All values means of 6 determinations. 

Acid Formed* 
Food (Ml. 0.05 NaOH) 
Whole wheat bread . 11.0 
White bread . 8.4 
Corn flakes cereal . 4.3 
All-Bran cereal . 16.2 
Chocolate coconut bar . 11.1 
Milk chocolate . 13.2 
White flour . 4.9 
Graham flour . 5.1 

49 



Our findings on the nature of factors in foods 
which protect teeth against decalcification are not 
in exact agreement with those of others. Our evi¬ 
dence indicates that inorganic portions of protective 
foods, as obtained by ashing, will convey almost the 
complete protective action of whole food. The logi¬ 
cal conclusion is that a number of factors in unre¬ 
fined foods and possibly milk offer some protection 
against decalcification to the teeth. 

It is too early to interpret the significance of these 
findings, but they seem to have considerable po¬ 
tential. If explored to the fullest, they may enable us 
to explain why in some instances carbohydrate con¬ 
sumption of certain peoples and their susceptibility 
to caries show no direct relationship. Looking ahead, 
it can be hoped that a full understanding of pro¬ 
tective principles may point to new methods of 
caries control. 

Summary 

Reference to early studies and recent work sup¬ 
ports the belief that carbohydrate foodstuffs are 
principal causative agents of dental caries. Caries 
occur at sites where food retention persists. Labora¬ 
tory theory and clinical experience show that fre¬ 
quency of eating is an important factor in caries 
causation. If the frequency of eating can be re¬ 
duced, progress can be expected in bringing caries 
under control. Better control of caries can also be 
achieved if tasty foodstuffs of low cariogenicity or 
with protective properties can be found and substi¬ 
tuted for the cariogenic foods now consumed. 
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ADDENDUM A 

Report of Meeting of the Planning Committee 

Handbook of Nutrition 

Summary of Minutes 

The planning committee for revision of the 

Handbook of Nutrition met at Dr. Darby's home on 

Old Hickory Lake, Friday, July 21. Dr. Shank, 

chairman of the committee, Dr, Darby, Dr. Goldsmith, 

Dr. Allison, Dr. Day, and Miss Kibler attended. 

The committee defined its audience as the 

scientifically oriented practicing physician, the 

academic physician engaged in research, the public 

health researcher and practitioner, the medical 

student, and the graduate student in nutrition, 

physiology, and public health. The "fog index" will 

be kept at a level compatible with the understanding 

of the interested and well informed in other areas 

of science. 

In light of the intended audience, textbooks, 

reference books, and "how-to" books in the area of 
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nutrition were evaluated. The need for a revision 

of the "Handbook of Nutrition" was reaffirmed. 

The table of contents is proposed for con¬ 

sideration by the Council. Each Council member is 

requested to give serious thought to all proposals 

and to offer constructive criticisms on organization, 

titles, and authors. 

HANDBOOK 0? NUTRITION 

Introduction 

Importance of Nutrition to Medicine.— 

John B. Youmans and Rudolph H. Kampmeier 

To include (A) the philosophy of nutrition as an 

essential part of preventive and therapeutic medicine. 

(B) to illustrate the physician's responsibility to be 

informed of current nutrition and the nutritional prob¬ 

lems arising as a result of disease or of other thera¬ 

peutic measures. 

Section I 

Principles of Nutrition.-- 

William J. Darby and Paul L. Day 

To include (A) an explanation of allowances and 
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requirements, definition of metabolically essential 

nutrients, dietary essential nutrients, and nutrients 

for which essentiality in humans has not been deter¬ 

mined. (B) general introduction of current knowledge 

of nutrition related to physiology and metabolism with 

designation of problem areas requiring investigation. 

(C) relationships of nutrients and factors effecting 

increased requirements and imbalances. (D) factors 

controlling or determining hunger and appetite. 

Section II 

The Essential Nutrients .- 

Chapter 1. Energy Metabolism and Requirements 

A. Basic Energy Requirements and Physiology 

R. Passmore (University of Edinburgh) 

B. Obesity 

Edward Rynearson (Mayo Clinic) 

To include height and weight standards, definition of 

over- and under-weight, principles of treatment, and 

genetic defects. 

* Note: In each chapter describe principles but 

not details of treatment of deficiency or excess. 



157 

- 4 - 

Chapter 1» Energy Metabolism and Requirements - contd. 

C. Semi-Starvation and Calorie Undernutrition 

(include anorexia nervosa) 

Ancel Keys (University of Minnesota) 

Chapter 2. Water and Electrolyte Metabolism 

Donald E. Pickering (University of Oregon) 

Chapter 3, Carbohydrates 

Oscar Touster (Vanderbilt University) 

Chapter 4. Protein and Amino Acids 

A. Biochemistry and Physiology 

James B. Allison 

B. Protein-Calorie Malnutrition 

1* Adults 

Charles S. Davidson 

2nd choice - Stanley M. Levinson 

To include the effects of disease states, trauma, 

surgery, etc. 

2. Children 

John D. L. Hansen (South Africa) 

2nd choice - Moises Behar 
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Chapter 5. Fats and Fatty Acids 

A. Biochemistry and Physiology 

Ralph T. Holman 

Bo Clinical 

Grace A. Goldsmith 

Chapter 6. Vitamin A and Carotene 

A. Biochemistry and Physiology 

Oswald A. Roels (Columbia University) 

To include the chemistry of vision, 

B. Clinical 

Donald McClaren (England) - ? 

Chapter 7. Vitamin D, Calcium, and Phosphorus 

Harold E» Harrison 

Chapter 8. Vitamin E 

M. K. Horwitt (Elgin State Hospital) 
or 
Harry H, Gordon 

Chapter 9. Vitamin K 

To include note of use of anti-coagulants. 

Armand J. Quick 

2nd choice - Edward A. Doisey, Jr. 
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Chapter 10. Thiamine 

To include relationship of thiamine to fat, carbo¬ 

hydrate, protein conversion. 

Benjamin S. Platt (London) 

Chapter 11. Riboflavin 

Henry Sebrell 

Chapter 12. Niacin 

Grace A. Goldsmith 

Chapter 13. Vitamin 

Richard W. ViIter 

Chapter 14. Vitamin B-^g and Folacin 

A. Biochemistry and Physiology 

1st choice - someone with Silverman at NIH 

2nd choice - ? Barker 

B. Clinical 

William B. Castle and John F. Mueller 

were discussed but no agreement reached. 

Chapter 15. Iron and Copper 

Carl V. Moore 



Chapter 16. Pantothenic Acid and Biotin 

A. Pantothenic Acid 

William B. Bean 

B. Biotin 

Paul Gyorgy 

Chapter 17. Ascorbic Acid 

A. Biochemistry and Physiology 

Name to be remembered by Dr. Goldsmith - 

someone from NIH 

B. Clinical 

Calvin W. Woodruff 
or 
Harry H. Gordon 

Chapter 18. Iodine 

Joseph Matovinivich - ? (University of Michigan) 

Chapter 19. Trace Elements 

Bert L. Vallee 

2nd choice - Ruben W. Engel 

3rd choice - George K. Davis 
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Section III 

Nutrition and Health,— 

Chapter 1. Special Nutritional Considerations 

Associated with Physiological States 

A. Growth 

1. Prematures and Infants 

Clement A. Smith 

2. Children and Adolescents 

Robert L. Jackson 

B. Adults (including geriatrics) 

Wendell H. Griffith 

C. Pregnancy and Lactation 

William J. McGanity 

Chapter 2. Nutrition in Relation to Environmental 

Situations 

Ruben W. Engel 

To include temperature, emergencies, military, etc. 

Chapter 3. Nutritional Aspects of Dental Health 

Albert L. Russell 

To emphasize fluorine 
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Chapter 4. Foods and Their Nutritional Qualities 

David B. Hand 

To include special purpose foods and food toxins. 

Chapter 5. Food Attitudes and Beliefs 

Ruth L. Huenemann 

To include discussion of food fads, 

Chapter 6. Food Standards, Regulation, and Policy 

Paul L. Day and William J. Darby 

To include additives and enrichment. 

Chapter 7. Nutrition as Related to National and 

International Health 

A. National 

Robert E. Shank 

(? of discussion of emergency feeding) 

B. International 

Ben Goa ? 

Section IV 

Guiding Nutritional Principles in Relation to Disease.- 

Robert E. Shank 

To include trauma, surgery, cardiovascular renal disease, 

gastrointestinal problems, and metabolic diseases. 
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Bibliography. -- 

After each chapter - carefully selected and 

not esdiaustiva. 

Index.-- 

Editorial Foreword„-~ 

Will include a succinct and meaty summary at 

the beginning of each section or chapter. 

# # # 

It is planned that authors will be invited to 

prepare an initial draft to be integrated and cor¬ 

related with the total. An editorial board will 

have the right to revise and reject. For continuity, 

one member of the editorial board will review all 

manuscripts. Each manuscript will also be reviewed 

by one other person, selected from the Council. 
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Reviewer's Comments: "Disease States Related to Obesity" by Richard S. Gubner 

The subject of this article is a timely one, but unfortunately I do not 
believe It Is presented In an appropriate or discriminating manner In the 
present paper. The results of the study conducted by the Society of Actuaries 
have not been published, to my knowledge, either in any readily available 
medical Journal or in a form which permits the pepder to lraw his own con¬ 
clusions or assess those of others. The present paper presents a few "sta¬ 
tistical" facts which are so incomplete as to make it impossible for the 
interested reader to answer many questions which arise from clinical ex¬ 
perience. For example: 

A. Is the decreased detrimental effect of obesity observed in older 
age groups with various diseases due to a "protective" effect of 
aging or as consequences of the eradication of more susceptible 
individuals at an earlier age? 

B. What are the causes of death in the diabetic group? How does dia¬ 
betes per se influence cardiac and cerebral vascular disease and 
is it a more prominent factor than obesity per se? 

C. The data in Table II state that markedly underweight individuals, 
both yfcung and old, are protected by coronary heart disease and 
other cardiac abnormalities. Is this really so? Certainly a 
startling observation. 

D. The data of Table II indicate that malnutrition (over 25% under¬ 
weight) protects the diabetic patient. This may be true in ma¬ 
turity onset diabetes but certainly is not the case in juvenile 
diabetics, many of whom die in a cachectic state. 

I believe the section on "metabolic denominators in obesity ." 
contributes little to the central problem under discussion. In addition, 
the author has not distinguished between fact and conjecture. For example: 

A. The data on insulin binding is of questionable significaiKe and 
mainly refers to skeletal muscle. 1 know of no information on in¬ 
sulin binding by adipose tissue. 

B. Recent studies have shown that fasting blood insulin levels of 
maturity onset diabetics are frequently not distinguishable from those 
of normals. 

C. The pancreatic release of insulin and subsequent plasma insulin 
levels attained following glucose loading differ markedly from 
that observed in normal patients. 

D. The first sentence on page 6/216 is confusing. Whet does the 
author mean by ".conversely, the lack of the agencies of 
epinephrine etc. ..also cause lipolysls in adipose tissue". 
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E. I do not believe that glucose tolerance regularly becomes abnormal 
in cases of obesity of many years duration and the reference cited 
(#9) does not confirm this all or none statement. 

F. The author implicates insulin insufficiency as a factor in many si¬ 
tuations (aging, coronary heart disease, bbesity) where data is com- 
pletely lacking. 

G. Page 9/219. The author states that "increase serum cholesterol is 
itself a reflection of metabolic impairment related to insulin de¬ 
ficiency". This may be so in diabetes mellitus, but certainly has 
not been shown in myxedema, nephrosis, familial hypercholesterolemia, 
etc. 

H. The importance of TPNH in fatty acid synthesis is undisputed. Whether 
its generation is impaired in diabetes mellitus is still unanswered. 
Recent data suggest that enzyme deficiencies per se are of primary im¬ 
portance . 

I. The statement in parenthesis at bottom of page 9/219 is incorrect. 
Both the EM and HMP system feed into the Krebs TCA cycle. 

General Comment: I do not believe this article fulfills the purpose for 
which it was intended. 
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RECOMMENDATION OF THE SECRETARY on "FORMULA DIETS AND WEIGHT CONTROL" 
by ROBERT E. OLSON, PH.D., M.D. and OGDEN C. JOHNSON, PH.D. - 
A PROPOSED COUNCIL STATEMENT - REVISED 

Dr. Olson has submitted the revised statement "Formula 

Diets and Weight Control". Please reply by telephone immediately 

(collect) as this Statement is scheduled to appear in an early issue 

of The Journal. 

Reproduced on the next page are the comments of the Council 

members on the original statement. The revised one appears after 

the comments 



Comments of Council Members on "FORMULA DIETS AND WEIGHT CONTROL" 
(F60B,197) 
Approve: Dn (com),Gh (com),Hd (com),He (com),Jn (com),Md,On (com), 

Sk (com) 
Dn writes: Bravo, hope for early publication. I have a few 

suggestions. 

Page 199, beginning on line 7: is there evidence 
that the person usually returns to his former food 
habits? I suspect it is true, but wouldn't it be 
better to say "a person will probably," rather 
than "usually"? 

Third line from bottom, some is misspelled. 

Page 200: I believe, "drop the diet" is slang, 
would not "discontinue the regimen" be better? 

The last sentence indicates that the physician is 
better qualified, but it doesn't say better than 
what, or better than who else. 

The last sentence of the first paragraph on page 
201 seems out of context in that paragraph. In 
the next sentence crash is misspelled. 

Dy writes: Page 139, line 2: delete "reduction and". I do 
not agree that a formula diet is an irrational 
method of reduction. It certainly is not a 
rational diet for control, however. 

Gh writes: 
Hd writes: 

He writes: 
Jn writes: 

I am inclined to believe that properly supervised 
formula diet reducing may be sound - that we should 
take a positive attitude toward urging effective 
and close attention to the education of the patient 
at the end of the reduction regimen, i.e. re¬ 
education regarding dietary habits at the end as he 
is resuming conventional diet. 
Approve - a good statement. 
I consider this a very fine statement and would 
like to see it published. 
I like this. 
Yes - very good. 
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On writes: 

Sk writes: 

Day writes: 

This seems a little bumpy to me with regard to 
organization and style. I shall submit a revised 
version. Content seems good. 
I think that the statement is a good one. However, 
I would like to point out that companies other than 
pharmaceutical houses have developed such products 
and are actively promoting sale - an example, 
Sears-Roebuck. 
There is a need for such a statement and this 

meets the requirements. I favor publication. 



FORMULA DIETS AND WEIGHT CONTROL -- A COUNCIL STATEMENT 

Robert E, Olson and Ogden C. Johnson 

Formula diets have become very popular as weight reduction 

regimens in recent months. The pharmaceutical companies which have 

developed these products are actively promoting them to the public at 

the present time. Supplied either in solid or liquid form these 

formulae usually consist of protein derived from milk powder and soya 

flour, fat, from corn and coconut oil, and carbohydrate, from starch 

and sucrose supplemented with vitamins and minerals, These pre¬ 

parations supply 900 calories per day of which 30%> come from protein, 

20% from fat, and 50% from carbohydrate and contain the nutrients known 

to be required in human nutrition. Patients are recommended to 

initiate weight loss by taking the formula as the sole source of food 

or by the replacement of one or two meals per day. The program is 

simple because (1) it eliminates the problem of meal planning and 

specific food choices and (2) allegedly provides a high satiety by 

abolishing hunger and other undesirable side effects. Further, the 

formula diet, if adhered to, appears to be an effective means of 

weight reduction. It has been reported that under careful supervision, 

persons remaining on such formula diets for periods up to one year 

have lost over a hundred pounds. It is alleged in the promotional 

literature that the average weight loss in one obese population studied 

was an average of 3-1/2 pounds a week for six weeks and that this has 

been possible without resort to MfadM diets, complex schedules, or 
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artificial appetite depressants. 

Despite the attractive claims made for the formula diet, 

there is reason to believe that such a program does not constitute 

a rational approach to weight reduction and weight control over the 

long term. In general, the recommendation of these diets through 

direct advertising to consumers encourages "self medication", even 

though the product is a food which does supply the essential nutrients. 

It is looked upon by many patients as a pseudo-pharmaceutical item — 

a substitute for diet, rather than a diet. These formulae have been 

used by many women for short term cosmetic effect rather than health 

gains. 

It has been the experience of many investigators working in 

the field of obesity and weight control that education of the patient 

regarding good and bad dietary habits is one of the most important 

goals in any long-term dietary program. (1) This re-education is 

achieved most ideally if a therapeutic diet can be built around a 

limited amount of wholesome foods. By balancing the diet with a 

reduction in calories allowing those foods which are particularly 

needful to the individual for psychological reasons, an effective 

and acceptable menu plan can be devised. Since the therapeutic for¬ 

mula diet is a powder which in no way resembles his ordinary diet, 

the obese subject is unable to appraise the qualitative and quantitative 

aberration from optimal diet represented by his usual diet. Further¬ 

more, the monotony of the formula diet results in its abandonment 
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. usually after a short period, and the patient resumes his normal 

food intake without obtaining any education regarding sound diet 

therapy. As a result of this .on-again, off-again performance, great 
UKtCjATMclj h UfitZLl* Mai ** MAiil "fy AMn 'OUT oue/y MaiUlaXua# 
fluetuations/jmay be more deleterious to health than maintenance of 

an obese weight, and certainly of a reduced weight. (2,3). 

Another important question is whether or not it is 

physiologically and psychologically sound to recommend a 900 calorie' 

diet for all patients seeking weight control.^ In order to be 

effective and safe, a dietary plan must take into account the sex, 

age, and activity of the individual. Furthermore, the rate of 

weight reduction desired in a given individual will dictate the caloric 

decrement which is recommended. Without knowledge of these two 

factors, i.e. the maintenance caloric requirement and the desirable 

caloric decrement, it is not possible to prescribe a caloric intake 

of a patient seeking weight reduction. To recommend a fixed caloric 

intake for all middle-aged individuals seeking weight reduction intro¬ 

duces grave difficulties, For example, in a 45 year old female 

weighing 200 pounds, who is 5’ 3H tall, and who is main-bailing frer 

weight on 1500 calories (5) a 900 calorie diet would produce a 600 

calorie decrement which over a two-month period would result in an 
■ . ?.. - \ 

average weight loss of 1.8 pounds a week. This calculation allows 

for mobilization of "labile" as well as adipose tissues. (6). On the 

other hand, if an obese middle-aged male who weighs 250 pounds, is 
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5' 9" tall and requires 2600 calories for maintenance of his weight, 

consumes 900 calories per day, this would provide a decrement of 1700 

calories which over a two-month period would give an average weight 

loss of 5.3 pounds per week. There are some strong indications that 

a sustained weight loss of 5 pounds a week may not be desirable 

and may induce stresses which cause other alterations in health. 7). 

In addition, it should be pointed out that regardless of the initial 

caloric maintenance requirement and the dietary recommendation, it is 

now established that caloric expenditure decreases with weight 

reduction so that this effect should be appraised by a physician 

from time to time and adjustments made, if necessary. Although the 

promotional literature on these formula regimens cites the desira- 
$ ob\/ ,cCt& <t 

bility of seeing aphysician, the necessity for doing this is obv"tta*ed 

by the non-prescriptive status of the product and the practice of 

placing advert 

! 

Sizeable weight reduction^is a procedure which should be 

carried on only under a physician's guidance and with diet therapy 

tailored to the individual patient's needs. Sinee obesity has 

psychological as well as physiological antecedents, the doctor-patient 

relationship is essential for a sustained and effective program. 

Self medication has no more place in the treatment of obesity than 

it does in any other medical disorder. In all cases, a physician 

is better qualified than the patient to recognize the factors which 

play a part in the individual's weight problem and to handle problems 

that arise during a weight-reduction program. Finally, it should be 
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pointed out that the use of formula diets per se is not a panacea for 

the obesity problem. The pharmaceutical nature of the product does 

not guarantee results nor does the liquid formula itself lead to 

weight reduction. The weight loss is dependent upon the difference 

between caloric intake and caloric expenditure regardless of the 

vehicle in which the calories are supplied. 

In conclusion, it is obvious that any satisfactory weight 

reduction program should give a reasonable steady loss of weight until 

some lower and more desirable weight is attained. This should be 

achieved without the use of crash diets, or bizarre preparations, but 

with a dietary plan which employs ordinary wholesome foods. In most 

cases of obesity, dietary regulation is necessary after attainment 

of a more desirable weight and weight reduction must be considered a 

long-term medical treatment which should be carried out under a 

physician's direction. Since weight control for most is a life-long 

problem, implicit in any program is the re-education of the individual 

to the faults in his present dietary practices and to the advantage of 

a new dietary program. Although under supervision formula diets may 
<W-. ‘C-T-' 

have some adjunctive value in a weight control program, they should 

not be recommended as a sole regimen. They should not be used to atone 

for extensive dietary indiscretions. Only the dietary program which 

results in a permanent weight loss and life-time control of weight 

will be of benefit to the overweight patient. 
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KIDNEY LOAF 
(Use beef, pork, lamb or veal kidney) 

1 pound kidney 1y2 teaspoons salt 
1 cup milk % teaspoon pepper 
8 slices bread 3 tablespoons grated onion 
% cup bacon drippings y2 teaspoon powdered 
2 eggs sage 
1 minced green pepper 

Wash the kidney and put through food chopper. Pour milk 
over bread and soak. Combine all ingredients and mix thor¬ 
oughly. Pack firmly in loaf pan. Bake in a moderate oven 
(350“F.) for 1l/2 hours. Serves 8. 

KIDNEY SPOON CAKES 
(Use beef, pork, lamb or veal kidneys) 

1 pound kidney 2 eggs 
1 teaspoon salt Sausage or bacon 
y2 teaspoon pepper drippings 

Wash kidney and put through food chopper. Add season¬ 
ings and eggs and beat until well mixed. Drop into hot drip¬ 
pings by tablespoonfuls. Brown thoroughly on one side. 
Turn and brown second side until crisp. Serve hot with 
creamed onions. Serves 6. 

KIDNEY STEW 
(Use beef, pork, lamb or veal kidney) 

2 pounds kidneys 
1 cup water 
2 bouillon cubes 
2 large diced onions 
1 teaspoon salt 

Pepper 
4 diced carrots 
4 tablespoons lemon juice 
2 tablespoons flour 
Cooked rice 

Remove tubes from kidneys and cut into sections. Com¬ 
bine with water, bouillon cubes, onions and seasonings. 
Cover and allow to simmer iy2 hours. Add carrots and con¬ 
tinue cooking until tender. Add lemon juice, then thicken 
with flour mixed with water to form a smooth paste. Serve in 
a ring of cooked rice. Serves 10. 

CREOLE KIDNEY 
(Use beef or Iamb kidney) 

1 pound kidney 
Flour 
6- slices bacon or smoked 

jowl square 
2 small chopped onions 
Water 

1 chopped green pepper 
1 cup tomato juice 
y2 teaspoon salt 
% teaspoon pepper 
Bit of bay leaf 
1 tablespoon flour 

Remove tubes from kidney and cut into half inch slices. 
Dredge with flour. Brown diced bacon or jowl square. Com¬ 
bine kidneys and bacon. Add onions and green pepper. Stir 
until the meat is well browned. Add tomato juice, salt, 
pepper and bay leaf. Cover closely and simmer about V2 
hour. Mix flour and water to a paste. Add a small portion 
of the hot mixture, stirring to prevent lumping, then add 
this to the rest of the hot creole and cook until thickened, 
stirring constantly. If desired, this may be served on toast 
points. One pound kidney serves 6 to 8. 
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BROILED KIDNEYS 
(Use lamb or veal kidney) 

1 pound kidney Pepper 
Salt 

Have the meat retailer leave about one-fourth inch of fat 
on lamb or veal kidneys. Split and place on broiler rack 
with the fat side up. Broil with the kidneys about 3 inches 
from the source of heat until the fat is brown and crisp. 
Season and turn. Continue broiling until done. The kidneys 
will require about 20 minutes to broil. Serves 6. 

In many homes brains are a traditional Sunday morning 
breakfast dish. Their mild flavor and tenderness are appre¬ 
ciated by taste experts. They may be scrambled with eggs, a 
favorite dish, and they lend themselves to many other ways 
of serving. 

Since brains are very tender, they are easier to handle 
when pre-cooked, and most recipes call for pre-cooking. They 
should be prepared soon after purchase, as they do not keep 
well. 

To pre-cook the brains, wash and simmer for twenty 
minutes in water to which one tablespoon of vinegar and 
one teaspoon of salt have been added for each quart of 
water used. 

BRAIN OYSTERS 
1 pound brains Salt 
2 eggs Pepper 
1 tablespoon milk Lard 
y2 cup bread crumbs Parsley 

Wash brains and simmer 20 minutes in a quart of water, 
to which one teaspoon of salt and one tablespoon of vinegar 
have been added. Drain and separate into pieces about the 
size of large oysters. Dip in slightly beaten eggs, diluted 
with milk, and roll in seasoned bread crumbs. Dip again in 
egg and again in the crumbs. Fry in deep lard at 350“ F. 
until a golden brown. Serve hot, garnished with parsley. 
Serves 4. 

BREADED BRAINS 
1 pound brains 
1 quart water 
1 tablespoon vinegar or 

lemon juice 
1 teaspoon salt 

Bread crumbs 
iy2 tablespoons butter or 

drippings 
Salt and pepper 

Wash brains and simmer for 20 minutes in water to which 
vinegar and salt have been added. Drain. Roll in bread 
crumbs and brown in butter or hot drippings. Season. Serves 
4. 

BRAINS SCRAMBLED WITH EGGS 
1 pound brains 
Water 
6 eggs 
y cup milk 

% teaspoon salt 
14 teaspoon pepper 
3 tablespoons bacon 

drippings 

Wash brains and simmer 20 minutes in water to which 1 
teaspoon salt and 1 tablespoon vinegar have been added for 
each quart of water used. Drain. Beat eggs; add milk, salt 
and pepper. Brown brains in hot bacon drippings. Add egg 
mixture and cook slowly, stirring constantly. Serve imme¬ 
diately. Serves 8. 

BRAINS A 
1 pound brains 
1 quart water 
1 tablespoon vinegar or 

lemon juice 
1 teaspoon salt 
4 tablespoons butter 
4 tablespoons flour 
2 cups milk 

LA KING 
y2 cup diced celery 
2 chopped green peppers 
2 teaspoons grated onion 
2 tablespoons chopped 

pimiento 
y2 teaspoon salt 
l/s teaspoon pepper 
6 slices toast 

Wash brains and simmer 20 minutes in water, to which 
rinegar and salt have been added. Drain and separate into 
small pieces. Make a white sauce by melting butter, stirring 
in flour, adding milk and cooking until thickened. Add 
celery, green peppers, onion, pimiento, salt and pepper. Add 
brains and heat thoroughly. Serve on toast. Serves 6 to 8. 

Tongue may be made the center of many delicious and 
hearty meals. Numerous good recipes are available for this 
variety meat. 

Beef and veal tongues are desirable from the standpoint of 
size. Pork and lamb tongues are small and usually are sold 
ready to serve. Tongue is sold fresh, pickled, corned or 
smoked. 

Smoked or pickled tongue should be soaked for several 
hours before cooking. Tongue should be simmered in water 
until tender. After it is cooked this way it may be reheated, 
either whole or sliced, in a spicy sauce or served cold. 

TONGUE A LA MARYLAND 
(Use beef or veal tongue) 

1 tongue 1 x/2 cups canned or cooked 
Water cherries 
% cup butter or drippings 1 cup liquid in which 
y2 teaspoon salt tongue was cooked 
Bay leaf sliced lemon 
% cup brown sugar 

Wash tongue and cover with water. If fresh tongue, add 2 
teaspoons salt. Cover and simmer until tender, allowing one 
hour to the pound. Trim and remove skin. Place in a pan 
with the remaining ingredients. Let simmer until liquid 
thickens. A four-pound tongue serves 12. 
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BRAISED TONGUE WITH VEGETABLE GRAVY 
(Use beef or veal tongue) 

1 fresh tongue 
Water 
2 teaspoons salt 
y2 cup diced onions 
I cup diced carrots 
% cup diced celery 

3 tablespoons flour 
iy2 cups liquid in which 

tongue was cooked 
1 teaspoon salt 
14 teaspoon pepper 

Wash tongue and cover with water. Add salt. Cover and 
simmer until tender, allowing one hour per pound. Trim and 
remove skin. Slice tongue and place in pan with diced 
onions, carrots and celery. Make a smooth paste of flour and 
small amount of water, gradually adding liquid and season¬ 
ings. Pour sauce over tongue and vegetables. Simmer for 1 
hour. Serve with potatoes boiled in jackets. Four pounds of 
tongue will serve 12. 

TONGUE WITH RICE AND SPINACH 
1 fresh beef tongue or 1 No. 2% can spinach, or 
2 fresh veal tongues 3 y2 cups cooked spinach 
Water 2 cups cooked rice 
2 teaspoons salt 

Cover tongue with water and add salt. Cover. Allow to 
simmer about one hour to the pound, or until tender. Drain 
and remove skin. Arrange on platter with spinach and rice. 
Four pounds of tongue will serve 12. 

JELLIED TONGUE 
(Use beef or veal tongue) 

1 tongue 1 tablespoon whole cloves 
Water 2 bay leaves 
1 large onion 2 tablespoons gelatin 

Wash tongue and cover with water. If fresh tongue add 2 
teaspoons of salt. Add onion, cloves and bay leaves. Cover 
and simmer until tender, allowing one hour to the pound. 
Remove skin and trim. Place in mold. Strain liquid and 
dissolve gelatin in it. Bring liquid to boiling point and pour 
over tongue. Allow to cool. A four pound tongue will serve 
12. 

TONGUE ROLLS FLORENTINE 
(Use beef or veal tongue) 

16 slices boiled tongue 
2 pounds spinach 
2 tablespoons melted 

butter 
1 teaspoon salt 

y$ teaspoon pepper 
I tablespoon flour 
4 tablespoons grated 

horseradish 
1 cup top milk 

The tongue slices should be one-eighth inch thick and un¬ 
broken. Carefully wash spinach. Remove stems and cook 
covered with only the water which clings to the leaves. Cook 
only until the leaves wilt. Drain well, chop fine. Add melted 
butter and seasonings. Place a spoonful of spinach on each 
slice of tongue. Roll and fasten with a wooden pick. Place 
in a greased casserole. Combine flour, horseradish and milk 
and pour over tongue. Cover. Cook in a moderately hot 
oven (400° F.) for 20 minutes. Serves 8. 

10 

Tripe may be purchased fresh, pickled or canned. Fresh 
tripe is usually partially cooked before selling. Further 
cooking in water is preliminary to all ways of serving, at 
least two hours’ cooking at a simmering temperature being 
required to make it tender. 

TRIPE A LA CREOLE 
1 pound tripe 
Water 
3 tablespoons butter or 

drippings 
3 tablespoons chopped 

green pepper 

3 tablespoons chopped 
onion 

3 tablespoons flour 
iy2 cups tomatoes 
1 teaspoon salt 
% teaspoon pepper 

Cover tripe with water and simmer two hours, or until the 
cut surface has a clear, jelly-like appearance. Drain and cut 
into two-inch pieces. Melt fat and cook green pepper and 
onion in it until tender. Add flour, stir until smooth, then 
add tomatoes, stirring constantly until thickened. Season and 
add tripe. Simmer 10 minutes. Serves 6. 

BREADED TRIPE 
1 pound tripe 
Water 
1 egg 
1 tablespoon milk 
y2 cup bread crumbs 

2 tablespoons lard or 
drippings 

Salt 
Pepper 

Cover tripe with water and simmer two hours, or until the 
cut surface has a clear, jelly-like appearance. Drain and cut 
into serving pieces. Dip in slightly beaten egg, diluted with 
milk, and then in bread crumbs. Brown in hot fat. Season. 
Serve hot garnished with parsley. Serves 4. 

PERCENTAGE OF THE DAILY RECOMMENDED 
DIETARY ALLOWANCES SUPPLIED BY A 
4-OUNCE SERVING OF VARIETY MEATSf 

Food 
Constituent Liver 

Kid- 
ney Heart Brains 

Sweet¬ 
breads Tongue 

Protein 28% 24% 23% 15% 21% 23% 

Calories 5% 5% 5% 5% 7% 8% 
Calcium 1% 3% 1% 1% 4% 
Phosphorus 35% 25% 22% 9% 11% 
Iron 101%* 56% 62% 23% 69% 
Vitamin A 475% 19% 1% 0 — 0 

Thiamine 22% 19% 28% 16% 3% 4% 
Riboflavin 163% II6% 55% 8% 13% 
Niacin 113% 57% 50% 27% 24% 18% 
Vitamin C 24%, 11% 2% 14% 44% O 

tAbovc percentages are based on recommended allowances for a moderately 
active man. Percentages in Bold Face were calculated on basis of the vita¬ 
min content of meat after cooking. 
Blank spaces indicate that figures are not yet available. 

*This is the percentage for beef liver; veal and lamb liver contain about half 
and pork liver about twice as much. 
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J ood Eating and Good for You” are 
phrases which truly apply to the recipes here 
presented for variety meats, including liver, 
kidneys, heart, tongue, sweetbreads and others. 
Long regarded by many as delicacies, these 
meats in recent; years have been accorded out¬ 
standing recognition hy nutritionists, because 
bf the nutrients they provide in extraordinary 
amounts. - 

The recipes ort these pages are all Substantial 
dishes about which meals may be- planned. 
Years of u$e have established their taste appeal 
beyond doubt. livery recipe was selected orig¬ 
inally from the treasured file of a homemaker 
whose family had acclaimed its goodness. They 
' 1 t.v . Iv.v Clift .] — ! ft I . L „   *   - 1    

everywhere to bring variety and health to every'' 
American home. - 1 
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Beef, pork, lamb and veal heart are all excellent foods. 
The hearts of pork, lamb and veal are smaller than the beef 
heart. One beef heart is sufficient for 10 to 12 servings. A 
lamb heart will make a good individual serving. A pork 
heart will serve one to two persons; and a veal heart will 
serve two. 

This variety meat should be washed and the hard parts 
trimmed off. This is a less-tender meat and will require long, 
slow cooking in moisture. Beef heart will take longer to 
cook than pork, veal or lamb heart. 

BRAISED HEART WITH APPLES 
(Use beef, pork, lamb or veal heart) 

1 beef heart, 3 pork hearts, 
4 lamb hearts or 2 veal 
hearts 

Salt and pepper 
Flour 
2 tablespoons drippings 

4 apples 
y2 cup brown sugar 
8 cloves 
2 bay leaves 
Vi sliced lemon 
l/2 cup water 

Wash and trim the heart. Season and roll in flour. Brown 
in hot drippings. Arrange unpeeled, quartered apples around 
the heart and sprinkle with brown sugar, cloves and crushed 
bay leaves. Place slices of lemon on top and add water. 
Cover tightly and braise in a slow oven (300° F.) or let sim¬ 
mer until heart is tender. A beef heart of 3% pounds re¬ 
quires at least 4 hours, and will serve 12. Pork, lamb and 
veal hearts will require 2 to 2 Vi hours cooking time. 

SWEET-SOUR BEEF HEART WITH NOODLES 
1 beef heart Water 
1 8-ounce package noodles Salt 
y2 cup drippings Pepper 

VEAL HEARTS WITH RICE 
3 veal hearts ll/2 cups water 
Flour Salt 
2 tablespoons lard or Pepper 

drippings iy2 cups uncooked rice 
8 small onions 

Cut hearts in half and wash well. Dredge with flour and 
brown in hot fat. Add onions, water and seasonings. Cover 
and simmer 2 hours, or until tender. Cook rice in boiling 
salted water, being careful not to overcook. Drain, rinse, 
season and place on chop plate. Arrange meat on rice and 
pour liquid remaining in pan over all. Serves 6 to 8. 

BRAISED HEART SPECIAL 
(Use pork, lamb or veal heart) 

2 pork hearts, 4 lamb % teaspoon salt 
hearts or 2 veal hearts % teaspoon pepper 

1 pint buttermilk V4 CUP bacon drippings or 
2 tablespoons flour lard 

Wash heart and cut into Vi-inch slices. Soak in buttermilk 
overnight. Dip slices into mixture of flour, salt and pepper. 
Brown in hot drippings. Add V4 cup buttermilk in which 
heart was soaked; cover and cook slowly for 1 hour or until 
tender. Serves 4 to 6. 

HEART FRICASSEE 
(Use beef, pork, 

1 small beef heart, 3 pork 
hearts, 4 lamb hearts, or 
2 veal hearts 

Flour 
Vi cup bacon drippings or 

lard 

lamb or veal heart) 

2 teaspoons salt 
Vi teaspoon pepper 
Vi cup sliced onion 
1 cup diced carrots 
1 cup canned tomatoes 

Wash and trim the heart. If it has been cut, sew into 
original shape. Cook noodles in boiling salted water. Drain 
and combine with one-half the melted drippings. Fill heart 
with cooked noodles and place skewers across opening dur¬ 
ing cooking. Brown on all sides in remaining drippings. 
Add a small amount of water. Season with salt and pepper, 
cover closely and continue cooking until tender. Add more 
water when necessary. The average size beef heart (3% 
pounds) will require about four hours for cooking. Remove 
from liquid and make Sweet-Sour Sauce. Return to sauce to 
re-heat. Heat remaining noodles and serve with heart. A 
3% pound heart serves 12. 

Sweet-Sour Sauce 

2 tablespoons butter 
2 tablespoons flour 
2 cups liquid in which 

heart was cooked 
4 tablespoons vinegar 

2 tablespoons brown sugar 
1 bay leaf 
Vs teaspoon thyme 
2 whole cloves 
Salt and pepper 

Melt butter, add flour and stir until smooth. Gradually 
add the liquid, stirring constantly. Cook until thick. Add 
the vinegar, sugar and seasonings and allow to simmer for 15 
minutes. Remove the bay leaf and cloves and serve in a 
gravy boat. 

Wash the heart and trim off hard parts, if necessary. Slice 
across grain. Dredge in flour and brown in bacon drippings. 
Season. Add onion and brown. Add carrots and tomatoes 
and cover tightly. Simmer about 1(4 to 2y2 hours, or until 
tender. Serves 6 to 8. 

Beef, pork, lamb and veal liver are all exceptional sources 
of essential food nutrients. Pork liver is especially high in 
food value and is the economy buy. In preparation, scalding 
is not necessary for any kind of liver. If liver is to be ground, 
it should be dropped into hot water and simmered for a few 
minutes. This makes grinding much easier. 

Beef and pork liver are especially adapted to braising 
methods, while lamb and veal liver may be successfully 
broiled. 

BRAISED LIVER WITH VEGETABLES 
(Use beef, pork, lamb or veal liver) 

1 y2 pounds sliced liver 
Flour 
2 tablespoons bacon 

drippings 
6 carrots 

2 green peppers 
6 small onions 
Salt and pepper 
V4 cup water 

Dredge liver with flour. Brown in hot drippings. Clean 
and dice vegetables. Arrange in piles on slices of liver. 
Season. Add water. Cover and cook slowly until both the 
vegetables and liver are done. Beef liver will take about 45 
minutes; the pork, lamb and veal liver about 30 minutes. 
Serves 8. 

LIVER FRICASSEE 
(Use beef, pork, lamb or veal liver) 

1 pound sliced liver 
y2 teaspoon salt 
% teaspoon pepper 
(4 cup flour 
(4 cup bacon drippings 
2 cups canned tomatoes 
2 medium chopped green 

peppers 

6 small chopped white 
onions 

l/2 teaspoon celery salt 
l/2 teaspoon poultry 

seasoning 
Cooked rice 

Dredge liver with seasoned flour. Brown in hot fat. Add 
tomatoes, peppers, onions and seasonings. Cover and simmer 
about 45 minutes. Serve with cooked rice. Serves 6. 

LIVER ROLLS 
(Use beef, pork, lamb or veal liver) 

1 pound liver Salt 
2/3 pound bulk pork Pepper 

sausage l/2 cup water 

Have liver sliced one-fourth inch thick. Trim away coarse 
membrane and cut into pieces about 3x3 inches. Shape 
sausage into small rolls and wrap each with a slice of liver. 
Fasten with a wooden pick. Place in a baking dish, season 
and add water. Bake covered for 45 minutes in a moderate 
oven (350°F.). Remove cover last 15 minutes to brown. 
Serves 6. 

DELICIOUS LIVER CASSEROLE 
(Use beef, pork, lamb or veal liver) 

1 pound sliced liver 
Water 
2 tablespoons butter 
2 tablespoons flour 
1 y2 cups liquid in which 

liver was cooked 
2 tablespoons chopped 

celery 

y2 cup sliced olives 
1 teaspoon salt 
(4 teaspoon paprika 
1 tablespoon Worcester¬ 

shire Sauce 
2 hard-cooked eggs 
y2 cup buttered bread 

crumbs 

Drop liver into water and simmer 5 minutes. Drain. Cut 
into (4-inch cubes. Melt butter, add flour and gradually pour 
in liquid, stirring until thickened. Add liver, celery, olives, 
seasonings and mashed hard-cooked egg yolks. Pour into 
casserole. Sprinkle first with bread crumbs, then with 
chopped egg white. Bake uncovered in a moderate oven 
(350°F.) 20 minutes or until thoroughly heated. Serves 6. 
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FRENCH FRIED LIVER 
(Use beef, pork, lamb or veal liver) 

1 pound liver Pepper 
Flour Lard 
Salt 

Have liver sliced thin. Cut into lengths about three-eighths 
inch wide, using kitchen shears. Roll in flour seasoned with 
salt and pepper. Drop into a kettle of deep lard at a tem¬ 
perature of 350°F. Cook until brown. Drain on absorbent 
paper. Serve with fried onions. Serves 6. 

LIVER PANCAKES 
(Use beef, pork, lamb or veal liver) 

1 pound sliced liver 1 teaspoon salt 
Water % teaspoon pepper 
1 onion 2 tablespoons milk 
6 crackers 2 eggs 

yt cup lard or bacon drippings 

Drop liver into hot water and allow to simmer for 5 
minutes. Drain. Put through food chopper with onion and 
crackers. Add seasonings, milk and beaten eggs. Mix 
thoroughly. Drop into hot drippings by tablespoonfuls. 
Brown thoroughly on one side. Turn and brown second side 
until crisp. Serve hot with creamed potatoes. Serves 6. 

LIVER LOAF 
(Use beef, pork, lamb or veal liver) 

1(4 pounds liver 
2 slices bacon 
1 medium onion 
2 eggs 
1 teaspoon salt 

y8 teaspoon pepper 
y2 teaspoon marjoram 
1 cup cracker crumbs 
1 y2 cups liquid 
y2 cup catsup 

Cook liver slowly 5 minutes in water to cover. Reserve 
liquid. Put liver through food chopper with bacon and onion. 
Add all other ingredients except the catsup. Tomato juice, 
milk, bouillon or liquid in which the liver was cooked may 
be used for moisture. Mix thoroughly. Pour the catsup into 
a well-greased loaf pan. Pack meat mixture over catsup. 
Bake in a moderate over (350°F.) for 1 hour. Serves 8. 

CHOPPED LIVER SPREAD 
(Use beef, pork, lamb or veal liver) 

y2 pound liver Pepper 
Water 3 tablespoons melted 
2 medium onions butter 
6 hard-cooked eggs Greens 
Salt 

Simmer liver in water until tender. Drain. Chop in chop¬ 
ping bowl or put through food chopper with fine knife. Chop 
onions and 5 hard-cooked eggs. Combine all with salt and 
pepper to season and melted butter to make a thick paste. 
Pack into mold and chill thoroughly. Turn onto chilled 
platter and garnish with sliced hard-cooked egg and greens. 
Serve as a luncheon meat or spread on toast or crackers, or 
make into sandwiches. Yield: 2 cups. 
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Sweetbreads have long been regarded a delicacy and are 
favorite party fare. They are often creamed with chicken or 
veal, but are equally good when served alone. 

Sweetbreads are pre-cooked if to be creamed or made into 
a salad. If not to be used immediately after purchase, they 
should be pre-cooked, regardless of the method of prepara¬ 
tion. To pre-cook, they are washed and simmered for 20 
minutes in water to which one teaspoon of salt and one 
tablespoon of vinegar and seasoning have been added for 
each quart of water used. Any membrane can be removed 
after pre-cooking. 

Kidneys are prized highly by the epicure. Stew, steak pie, 
and many other kidney dishes have become famous. The 
chef recognizes the value of the delicacy and flavor of kid¬ 
neys, and the housewife can profit by his example and use 
them more frequently in her menus. Like all variety meats, 
kidneys are highly nutritious. Beef, pork, lamb and veal kid¬ 
neys can all be used to good advantage. 

The kidney should be washed and split through the center. 
The tubes should be removed before cooking. Marinating 
kidneys in a well-seasoned French dressing may improve the 
flavor. 

BREADED SWEETBREADS BEEF AND KIDNEY PIE 

y2 pound sweetbreads 
1 quart water 
1 teaspoon salt 
1 tablespoon vinegar 

1 beaten egg 
2 tablespoons drippings 
1 teaspoon salt 
y8 teaspoon pepper 

Wash sweetbreads and simmer 20 minutes in water to 
which salt and vinegar have been added. Drain and detach 
any membrane. Roll in egg, diluted with water, and bread 
crumbs. Brown in hot drippings. Season. Serves 4. 

SWEETBREADS SUPREME 
1 pound sweetbreads 
1 can mushrooms 
4 tablespoons butter 
6 tablespoons flour 
2 cups liquid from mush¬ 

rooms and milk 

Salt and pepper 
1 cup cooked or canned 

peas 
8 slices toast 

(Use beef, pork, Iamb or veal kidney) 

1 pound kidney 
1(4 cups water 
1 pound beef shoulder 
2 tablespoons lard or 

drippings 

Salt and pepper 
2 tablespoons flour 
Water 
Biscuit dough 

Wash kidney, remove tubes and cut into pieces. Place in 
saucepan and add 1 cup water. Cover and cook slowly about 
45 minutes or until tender. Cut beef into strips and brown 
in fat. Add y2 cup water, cover and simmer 30 minutes. 
Combine beef and kidney. Season. Thicken gravy with flour 
mixed with water to form a smooth paste. Line a baking 
dish with biscuit dough. Pour in cooked meat and gravy. 
Cover with additional biscuit dough. Bake in hot oven 
(425°F.) about 30 minutes or until brown. Serves 10. 

KIDNEY ROLLS 
Simmer sweetbreads 20 minutes in water to which one tea¬ 

spoon salt and one tablespoon vinegar have been added for 
each quart. Drain and detach any membrane. Break into 
small pieces. Brown well drained mushrooms in butter. Stir 
in flour. Add liquid and seasonings. Cook until thick, stir¬ 
ring constantly. Add peas and sweetbreads. Serve hot on 
toast. Serves 8. 

SWEETBREAD SALAD 
y2 pound sweetbreads 
11/2 cups diced celery 
2 chopped tomatoes 
1 cup cooked or canned 

peas 

% cup mayonnaise 
1 y2 teaspoons lemon juice 
Salt and pepper 
Lettuce 

Wash sweetbreads. Simmer 20 minutes in water to which 
one teaspoon salt and one tablespoon vinegar have been 
added for each quart. Cool. Detach any membrane. Break 
into small pieces. Combine with other ingredients, using 
enough mayonnaise to moisten. Chill. Serve in lettuce cups. 
Serves 6 to 8. 

(Use beef, pork, lamb or veal kidney) 

1 pound kidney Bread dressing 
Water (4 pound sliced bacon 

Remove all fat from kidneys. Split in half and remove 
the tubes. Cut kidney into 1-inch cubes. Simmer in water to 
cover until tender. The pork and lamb kidneys wiU cook 
in about 30 minutes. The cubes of beef kidney will require 
about 1 hour. Drain. Cover kidney with one-fourth-inch 
coating of bread dressing and wrap with a slice of bacon. 
Fasten each with wooden pick. Place in baking pan and bake 
in a moderate oven (350°F.) for 30 minutes or until bacon is 
crisp and brown. Serves 6. 

Bread 

3 cups fresh bread crumbs 
4 tablespoons grated onion 
2 tablespoons chopped 

parsley 

Dressing 

1 egg 
iy2 teaspoons salt 
(4 teaspoon pepper 
Stock or water 

Combine bread crumbs, onion, parsley, beaten egg, season¬ 
ings and enough stock or water to make a dressing which 
will hold together. 
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November 21, I960 

MEMORANDUM 

Members of Council an Foods and Nutrition 

Dr. William J. Darby 
Dr. Charles S. Davidson 
Dr. Grace A. Goldsmith 
Dr. D. Mark Hegsted 
Dr. Robert L. Jackson 

Leonard A. Maynard 
Robert E. Olsen 
Robert E. Shank J 
Clement A. Smith 
John B. Youmans 

Enclosed is a proposed draft of a statement cn food addi¬ 
tives prepared in accordance with the decision reached at the last 
meeting of the Council. In view of the shortage of time before the 
next meeting and at the suggestion of Dr. Ogden Johnson, I am send¬ 
ing it directly to the members of the Council for their considera¬ 
tion. 

BBH/u 
Ene. 
cc: Dr. Philip L, White, Secretary 

D. B. Hand 
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only means of determining safety. Adequate time should he allowed the food industry 

to undertake the scientific demonstrati cm of safety of additives put into use prior 

to January 1, 1958. 

^ 1" 
The Delaney clause prohibiting the setting of tolerances for the use of 

carcinogens in foods should either be repealed or revised. This special provision 

contributes nothing to the safe use of food additives since any hazardous use of a 

food additive is already prohibited. The clause is absurd from the scientific stand¬ 

point since it reverts^to the doctrine that substances can be classified either as 

poisons or nan-poisons. The clause could prohibit the addition of certain essen- 

tial nutrients to foods if, as is not improbable, these were shown to cause cancer 

under extraordinary conditions of use. A strictly literal and overly broad in¬ 

terpretation of the Delaney clause to cover infinitesimal and unavoidable contami¬ 

nants in food would disrupt our food supply. Through the use of extremely sensi¬ 

tive methods, contamination of foods by arsenic in the soil, strontium-90 in fall¬ 

out, and certain ingredients in animal feeds can be demonstrated even though the 

quantities present are below the level of any possible biological significance. 

If it is impractical to eliminate the Delaney clause, it should be amended to 

restrict its application to intentional additives in human foods and to exempt 

from its application contaminants, pesticides, and additives in animal feeds. 

Encouragement should be given to the revision of state laws to provide 

uniform regulations for all foods whether or not they enter interstate commerce. 

The federal agencies do not have jurisdiction over foods that are produced and sold 

locally. This is now the biggest loophole in our food regulations. At present not 

only the laws but also the laboratories and the inspection service in most states 

are Inadequate to conduct a food control program comparable to that of the federal 

agencies. 

The use of pesticides should be so regulated that accumulation in the 

human body will be prevented. The pesticide that is used most widely and is stored 

to the greatest extent in body tissue is DDT. Data have been published showing 
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median values for DDT in human fat in the range of 1 to 10 parts per million and 

in human milk from 0.1 to 0.15 Parts per million. While there is no evidence that 

the public is being harmed, the accumulation of an additive in body tissue is unde¬ 

sirable. It should be possible to restrict the use of DDT to the extent that there 

would be no significant accumulation in the body fat of the general public. Sub¬ 

stitutions for DDT should include pesticides like methoxychlor which is more 

readily metabolized, and does not accumulate. Substitution for DDT should be made 

in the case of crops that cannot be peeled or readily cleaned such as berries, 

broccoli, Brussels sprouts, cauliflower, and spinach. 

Public funds should be appropriated to support research and testing on 

the toxicology of food additives and the causation of cancer by chemical substances. 

Only when sufficient scientific knowledge is obtained in these areas will we be in 

a position to make progress that is needed in the expanded use of safe food addi¬ 

tives . 



The Council on Poods end Nutrition of the A.M.A. believes that there is 

urgent necessity to delineate the responsibilities end chellenges of medical 

schools in the teaching of nutrition and to propose effective procedures for 

qualifying new physicians to deal most adequately with the nutritional problems 

of today. The need for this as an urgent and immediate effort is demonstrated 

by the facts that: 

1) Modern research increasingly brings assessment of and claim for 

a role of diet in the etiology of a variety of chronic diseases. 

2) The modification and manipulation of diet is an important part 

of medical therapy and may become more important as a measure for 

the prevention and control of a variety of diseases. 

3) The sale of vitamin and nutrient supplements is of vast quantity* 

exceeding that of all other therapeutic agents. 

4) Drug and food industties and public health agencies seek more 

effective leadership from physicians in the best use and 

adaptation of modem nutritional knowledge. 

5) Physicians as a group would appear to lean heavily on advertising 

and Informational material from drug and industry for opinion and 

guidance in diet modification 

6) The public has before it constantly in news and other media food 

and diet information which may not be consistent with or an 

extension of fact. 

7) Nutrition teaching in medical schools today too often centers about 

nutritional deficiency diseases. This is not the most realistic 

and meaningful focus for present day problems of nutrition. 

8) From the standpoint of the medical needs of the world* American 

medicine perhaps has its greatest opportunity in terms of nutrition. 
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November 13, 1960 

Dr. Robert E. Shank 
Dept, of Preventive Medicine 

and Public Health 
Washington University 

School of Medicine 
Euclid Ave and Kingshighway 
St. Louis 10, Missouri 

Dear Doctor Shank: 

The following information will serve as background 
material for the panel discussion on Teaching 
Nutrition in Medical Schools. This meeting will 
be held at the DuPont Plaza Hotel in Washington 
D.C. in the Gallery Room on December 1st beginning 
at 1 o'clock. 

If you have any questions concerning the meeting 
or your hotel accommodations please contact the 
Council, on Foods and Nutrition office immediately 
by telephone. 

We are looking forward to an interesting and 
valuable discussion period and are pleased that you 
will be able to participate. 

Sincerely yours, 

Ogden C. Johnson, Ph.D. 
Assistant Secretary 
Council on Foods and Nutrition 

COUNCIL 
ON 

FOODS AND NUTRITION 

Office oi the Secretary 

OCJ:au 
Enel. 



SURVEY 

of 

NUTRITION TEACHING IN MEDICAL SCHOOLS 

Inquiries have been sent to 83 medical schools within the 
United States, and at the present time, 38 schools have 
replied, giving an indication of their present teaching status 
regarding nutrition. The information requested from the 
schools was as follows: 

1) Is there within your medical school a 
recognizable department or division 
or other unit of nutrition? 

2) Is there a separate course in nutrition 
offered to medical students, and If so, 
is it elective or compulsory? 

3) In what manner is nutrition integrated 
into other non-lecture areas of medical 
study? If there is not a definite unit 
in nutrition in your medical school, in 
what manner is nutrition information 
presented to the students? 

4) What departments have the greatest 
interest in nutrition, as evidenced 
by teaching and research activities? 

In only 7 of the schools that have answered is there a 
Department of Nutrition, or in some cases, a Department of 
Biochemistry and Nutrition or Dietetics and Nutrition. 

A brief summary of most of the reports that have been received 
is included, outlining the means that the specific medical 
school uses in integrating nutrition into their overall 
teaching program. By and large, the basic nutrition infor¬ 
mation Is presented in courses of biochemistry. Practical 
application in terms of lectures and experience in the field 
of dietetics is also utilized in most schools. In addition, 
it appears that specific departments, such as Pediatrics, 
Medicine, Obstetrics, and Physiology, also present material 
regarding nutrition. 
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From some comments received, there does not appear to be a 
uniform feeling that nutrition is an important area of 
medicine. However, the majority of replies to date have 
indicated that nutrition does not receive as much emphasis 
because of lack of time, lack of interest, or lack of 
individuals capable of presenting the material in a suitable 
fashion. Frequently, much of the practical application in 
terms of diets is left up to the dietitian. Her opportunities 
to present this material to the medical students is frequently 
related to informal discussions and opportunities for consul¬ 
tation. 



CURRENT STATUS 

of 

NUTRITION TEACHING IN MEDICAL SCHOOLS 

I. UNIVERSITY OF ARKANSAS MEDICAL CENTER 

Hie prlnicipal source of information regarding nutrition 
is the biochemistry course. Lectures are given 
concerning vitamins, general nutrition carbohydrates, 
proteins, etc. Laboratory experiences demonstrating 
many nutritional deficiency diseases are also incorpor¬ 
ated into the laboratory work. Hie effect of diet on 
urine composition is also studied in the laboratory. 
In Pediatrics, four formal courses of nutrition are 
given to junior students and three to the senior 
students. In other departments, such as the Department 
of Medicine, nutritional aspects are integrated into 
areas, such as the diabetic and cardiac patient treat¬ 
ment. 

H. UNIVERSITY OF SOUTHERN CALIFORNIA SCHOOL OF MEDICINE 

At the present time, the main activity in nutrition is 
presented in the Departments of Biochemistry, Medicine, 
and Pediatrics. There is essentially no interest in 
this area in the Department of Public Health, and even 
in the Department of Pediatrics, the interest is of a 
secondary nature. 

,lMy general impression would be that nutritional pro¬ 
blems are considered relatively unimportant because few 
patients are seen who are recognized to have primary 
nutritional problems. I am of the opinion that improved 
teaching in this area cannot be generated at the level 
of the basic sciences departments, but will require the 
presence in the clinical faculties of one or more 
persons who have a major concern with nutritional 
problems. ... Perhaps, on the American scene, nutrition 
is a less important clinical problem than many others." 

At the present time, Dr. Cowgill is assisting in an 
exploration of the requirements in regard to nutrition 
in order to see if a more effective program can be 
organized. 
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HI. EMORY UNIVERSITY 

The Biochemistry Department and the Department of Medicine 
conduct what teaching there is on nutrition. This is 
done in a "non-coordinated" way. "However, you will see 
from this that the student can get very little idea of 
nutrition as a discipline or as a special field of 
knowledge, and I believe never really appreciates the 
significance of nutrition. It seems to me, and I feel 
quite strongly about this, that nutrition as a definite 
course should be included in every medical school 
curriculum - the problem would be, of course, to find 
time and space for it." 

IV. GEORGETOWN UNIVERSITY HOSPITAL 

The Department of Medicine and the Division of Endocrin¬ 
ology and Metabolism have shown the greatest interest in 
nutrition, but some courses in preventive medicine and 
pediatrics also appear to be developing. Practical 
sessions in the diabetic nutrition clinic also are use¬ 
ful in this area. Recently, sessions on nutrition 
beginning in the Freshman year have been introduced by 
the Department of Medicine. 

"At Georgetown University School of Medicine, I consider 
the teaching of nutrition is extremely unsatisfactory .» 
I might add th&t this is a problem of deep concern to 
me, and I believe that our teaching program is inade¬ 
quate." 

"Consequently, I feel that integration of nutrition into 
as many areas of the curriculum as possible is the best 
solution as of now. I do believe, and have done some 
preliminary planning in this direction, that some practi¬ 
cal sessions in the Junior and Senior years where intimate 
communication with dieticians and particularly the 'food 
they prepare would be of even greater assistance. 

V. JEFFERSON MEDICAL COLLEGE OF PHILADELPHIA 

Hie Departments of Biochemistry and Physiology and the 
Divisions of Metabolic Research, Gastroenterology, and 
Hematology all attempt to integrate nutrition into their 
program. Hie aspects of nutrition are presented in a 
broad fashion throughout their teaching program rather 
than in any concentrated program. The Department of 
Biochemistry presents the most basic nutritional infor¬ 
mation. 
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VI. UNIVERSITY OF KANSAS MEDICAL CENTER 

The Department of Dietetics and Nutrition presents a 
specific course in the area of nutrition as well as 
discussion periods covering various diets and diet 
planning. Some time is spent by each student during 
his Senior year in the Nutrition Clinic. The Depart¬ 
ment of Medicine presents information regarding diet 
therapy in connection with specific diseases. The 
outline presented for the specific course covers both 
basic and practical applications of nutrition. 

VII. NEW YORK UNIVERSITY COLLEGE OF MEDICINE 

The Department of Biochemistry is the main source of 
information of a basic nature in regard to vitamins, 
metabolism, etc. The Clinical Departments, Medicine 
and Pediatrics, also attempt to present specific 
nutrition information in their fields of interest. 
Lectures on pediatric nutrition and diabetics are 
included in the course of study. 

VIII. STATE UNIVERSITY OF NEW YORK - UPSTATE MEDICAL CENTER 

The Department of Biochemistry presents fifteen lectures 
on various aspects of human nutrition plus laboratory 
studies relating to nutritional deficiencies and the 
relation of nutrition to certain diseases. A course of 
diet therapy, consisting of nine lectures, is presented 
in the Department of Medicine during the third year. 
The Department of Obstetrics and Pediatrics also present 
some special lectures on nutrition, but these are 
principally carried out in relation to problems of 
feeding and disease. 

IX. STATE UNIVERSITY OF NEW YORK - DOWNSTATE MEDICAL CENTER 

"Within the Department of Medicine instruction in 
nutrition is given by a dietician with a Masters Degree. 
The instruction is given essentially at the bedside 
and is integrated with the patients being studied by 
the students. 

"The Department of Medicine and Pediatrics have the 
greatest interest in nutrition and from the research 
point of view the interest is probably greater in the 
Department of Pediatrics than in Medicine." 
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X. UNIVERSITY OF NORTH CAROLINA SCHOOL OF MEDICINE 

The Department of Biochemistry places considerable 
emphasis on nutrition in the first-year course for 
medical students. There are five one-hour lectures 
on vitamins, two lectures on general problems in 
nutrition, and considerable discussion of the 
importance of the essential amino acids and of other 
nutritional aspects of protein metabolism. Nutritional 
problems are also mentioned in the lectures on carbo¬ 
hydrate metabolism and lipid metabolism. There are 
three one-hour lectures on mineral metabolism which 
are devoted primarily to a discussion of the nutritional 
aspects of minerals. Experiments on vitamin deficiencies 
are conducted by small groups of the medical students, 
and these special experiments are summarized in oral 
reports to the entire class. 

The Departments of Biochemistry, Medicine, and Pediatrics 
have the greatest interest in nutrition as evidenced by 
teaching and research activities. 

XI. UNIVERSITY OF PUERTO RICO SCHOOL OF MEDICINE 

During the second semester in addition to their regular 
Biochemistry laboratory assignments, medical students 
also carry on a number of nutrition experiments on rats 
and guinea pigs. Results of the experiments are 
reported by the students at the end of the school year 
in two round table conferences. These conferences 
provide a good opportunity for discussing the particular 
clinical signs and the biochemical background of the 
deficiency under consideration. 

Nutrition is emphasized in both the Department of Medicine 
and the Department of Pediatrics, although no special 
course is given. 

"We do believe that nutrition should be emphasized to 
medical students. However, nutrition without a solid 
biochemical background should be discouraged as in the 
majority of the cases it degenerates in plain charlatanism." 
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XII. MEDICAL COLLEGE HOSPITAL OF MEDICAL COLLEGE OF SOUTH CAROLINA 

Three hours of lectures are given by the Department of 
Medicine to all the Juniors relating to some of the general 
information, particularly recent material, on nutrition as 
distinct lectures, and in addition, relating to the various 
gastrointestinal disorders and problems relating to liver 
disease, diabetes, renal disease, cardiovascular disease, 
and metabolic disorders, develop lecture and case demon¬ 
strations at clinics so that the students receive instruc¬ 
tion in regards to nutritional problems as they relate to 
these particular systems. 

Likewise, material relating to the particular problems 
connected with pregnancy, infants, and older children is 
covered in lectures and clinics held by the Department of 
Obstetrics and the Department of Pediatrics. Prior to 
entering into clinical work the medical students are 
presented with a considerable amount of material relating 
to nutrition by the Department of Physiology and Bio¬ 
chemistry. 

XIII. STATE UNIVERSITY OF SOUTH DAKOTA 

The study of nutrition is included in the Biochemistry 
Division and is made up of fourteen one-hour lectures 
devoted to topics of general nutrition, vitamins, minerals, 
and energy. A six week laboratory period is devoted to 
the study of deficiencies. Other areas in which nutrition 
is incorporated include the Department of Medicine. 

X!V. UNIVERSITY OF TEXAS - GALVESTON 

A unit within the Department of Biochemistry has been 
organized to carry out the study of nutrition at the basic 
level. In the second year, an elective of a twenty-hour 
course entitled "Nutrition in Health and Disease" is 
offered out of the Department of Obstetrics and Gynecology. 
There is not at the present time a correlated program in 
nutrition both basic science and clinically oriented at 
the same time. There are at the present time forty-six 
hours devoted to nutrition divided throughout the various 
areas in the medical school. The Department of Bio¬ 
chemistry offers fifteen-hours of study in the area of 
nutrition in the first year and the Departments of 
Pediatrics, Obstetrics and Gynecology, and Preventive 
Medicine all offer some material as related to nutrition. 
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XV. UNIVERSITY OF TEXAS SOUTHWESTERN MEDICAL SCHOOL 

The basic features of nutrition are integrated in the 
programs of the Departments of Biochemistry and Physiology. 
In clinical years the problems of nutrition of both in-and 
out-patients are discussed on ward rounds and with students 
in the clinic, both the general clinics and special clinics 
where nutrition is a problem. Problems of undernutrition, 
particularly in Pediatrics and Medicine, are discussed on 
ward rounds relative to such patients, as well as through¬ 
out the year one or two grand rounds are given where 
instances of undernutrition are brought together and an¬ 
alyzed. 

In Pediatrics one lecture is devoted to the philosophy and 
experimental evidence supporting current practices of 
infant feeding, and when patients are discussed with 
students in the out-patient department feeding, in general, 
is reviewed with them for most every patient, and, an 
additional discussion is given for patients with 
deficiencies or other dietary problems. 

"It is my impression that the students are exposed to the 
usual facts of nutrition, scanty as they are for humans, 
and that they get an adequate discussion of clinical 
situations where nutrition is a prominent feature." 

XVI. TUFTS UNIVERSITY SCHOOL OF MEDICINE 

The principles of nutrition are taught principally in the 
Departments of Biochemistry and Physiology. During the 
fourth year each student spends some time in the Frances 
Stem Food Clinic of the Boston Dispensary during their 
two months on Preventive Medicine. The Departments of 
Medicine, Pediatrics and Surgery all discuss the nutri¬ 
tional aspects of various diseases as this applies to 
their disciplines. 

XVII. UNIVERSITY OF UTAH 

Nutrition is offered primarily in the Department of Bio¬ 
chemistry, but an attempt is made to integrate nutrition 
through all areas of medicine. The Departments of Medicine, 
Pediatrics, and Surgery also present some material in 
relation to nutrition in those areas within these depart¬ 
ments that would be most concerned with nutrition. 
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XVm. WESTERN RESERVE UNIVERSITY 

‘'In the first year there is very little emphasis on nutrition 
per jse. The students are primarily concerned with cell 
biology and intermediary metabolism. In the second year 
there are at least ten didactic lectures primarily con¬ 
cerned with nutrition. The director of pediatrics lectures 
on the general principles of nutrition as well as growth 
and development. Members of the Department of Medicine 
lecture on specific deficiencies particularly of the B 
vitamins and scurvy. The surgeon presents the problems 
of nutrition in surgical conditions and a biochemist reviews 
obesity. The pathology of nutritional diseases is presented 
by a pathologist. Except for the specific deficiency, very 
little attention is paid to the general problem of the role 
of food as it may cause or influence the course of disease, 
particularly long-term illness. This is particularly true 
when considering the adult patient. 

"Hie Departments of Medicine, Surgery, and Pediatrics have 
more interest in nutrition than other departments. However, 
very few faculty members are primarily interested in the 
general problem of nutrition and many of us feel that this 
subject is rather poorly taught at Western Reserve. 
Probably the field that is neglected more than any other is 
food allergy which can certainly be defined as one variety 
of malnutrition." 

XIX. WEST VIRGINIA UNIVERSITY 

At the present time nutrition information is presented to 
the students in courses of Biochemistry and Physiology. 
Considerable emphasis is given to the role of vitamins 
and other essential food factors in the Biochemistry course. 
Practical training in the feeding of infants and management 
of diabetes are included in the appropriate areas. During 
the Senior year, students participate in out-patient 
activities which will include a nutrition clinic. 

XX. MARQUETTE UNIVERSITY SCHOOL OF MEDICINE 

Nutrition is taught to first year medical students in the 
Department of Biochemistry. Included in the nine lectures 
are those on general nutrition, vitamins, and inborn errors 
of metabolism. No laboratory experiments are devoted to 
nutrition. During the Junior year, time is devoted to 
nutrition in the following areas: 
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XX. MARQUETTE UNIVERSITY SCHOOL OF MEDICINE (continued) 

fluids, electrolytes and proteins in medicine and surgery, 
nutritional deficiencies, feeding problems and energy 
metabolism. Practical work in the clinic with dietetic 
interns is being utilized in the Senior year. This 
includes diet management of diseases such as obesity, 
peptic ulcer, diabetes, etc. 

XXI. YALE UNIVERSITY 

No specific nutrition course is now offered to the medical 
students, and what nutrition information is given is 
presented in the Departments of Biochemistry and Physiology. 
Informal teaching during clinic clerkships is also given 
and some classes on therapeutic nutrition is presented 
and interest is indicated. Individuals within the 
Department of Surgery and Medicine also are interested in 
nutrition. 

"Since I have long been concerned about the amount of 
nutrition, and in particular, dietetics, which physicians 
know, I am verj' pleased to see that apparently an organized 
effort is being made to improve the situation." 

XXII. COLUMBIA UNIVERSITY 

There is no separate course in nutrition offered to medical 
students. Nutrition information is presented to the 
medical students in two one-hour lectures given to third 
year students. Their remaining nutrition education is 
obtained from the usual courses in biochemistry, physio¬ 
logy, internal medicine, etc. 

The School of Public Health and Administrative Medicine is 
part of the medical school administration; and the 
Institute of Nutrition, which is located in the School of 
Public Health, gives its full attention to nutrition 
education and research at the graduate level. The M.S. 
and Fh.D. degress are granted in Public Health Nutrition. 
There has not as yet been opportunity to integrate this 
program with the undergraduate teaching. 

"It is my personal opinion that there is relatively little 
interest in nutrition as such in the undergraduate area." 



ANALYSIS OF THE PERFORMANCE OF 

MEDICAL SCHOOL CLASSES ON SUBJECT MATTER CATEGORIES 

WITHIN THE 1958 EXAMINATIONS OF THE 

NATIONAL BOARD OF MEDICAL EXAMINERS 

The results have been consolidated to give the average 
percent correct for the schools and in parentheses the 
range of percent correct among the schools* The results 
were reported and tabulated on a by-school basis, in 
which each school was averaged and represented one mark 
in the total. By comparing the average of a specific 
area within the general category, one can obtain some 
idea of proficiency as related to other specific areas. 
The range indicates whether the area was uniformly good 
or bad or whether it represented a rather wide range. 
Those areas most clearly associated with nutrition can 
be picked out and compared to the other areas presented 
in the examinations. 
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BIOCHEMISTRY 

Hormones 

Blood Chemistry 
and Laboratory 

Enzymes and 
Detoxication 

Physiochemical 
Topics 

Biological 
Oxidation 

Inorganic 
Metabolism 

Nucleic Acid 
Metabplism 

Carbohydrate 
Metabolism 

Lipid 
Metabolism 

Tissue Chemistry 
and Miscellaneous 

Nutrition and 
Energy Metabolism 

Digestion and 
Absorption 

Protein and Amino 
Acid Metabolism 

Vitamins 

AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 
(2700 STUDENTS) 

90% 

78% 

74% 

70% 

73% 

68% 

65% 

64% 

64% 

65% 

63% 

58% 

51% 

47% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(78 - 97) 

(69 - 87) 

(59 - 87) 

(56 - 87) 

(54 - 85) 

(59 - 78) 

(42 - 80) 

(50 - 75) 

(48 - 74) 

(47 - 71) 

(52 - 68) 

(44 - 69) 

(43 - 59) 

(37 - 68) 
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MEDICINE 

Diseases of 
the Skin 

Diseases of the 
Cardiovascular System 

Diseases of the 
Digestive System 

Infectious 
Diseases 

Legal Medicine 

Diseases of the 
Blood 

Psychiatry 

Diseases of the 
Kidney 

Musculoskeletal 
Diseases 

Diseases of the 
Nervous System 

AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 
(2700 STUDENTS) 

77% 

74% 

70% 

65% 

62% 

61% 

60% 

59% 

54% 

50% 

48% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(69 - 83) 

(69 - 79) 

(59 - 78) 

(57 - 75) 

(51 - 73) 

(56 - 71) 

(51 - 69) 

(48 - 73) 

(47 - 70) 

(46 - 66) 

(46 - 59) 

(38 - 61) 

Diseases of Nutrition 
Metabolism, & Endocrines 

Diseases of the Respiratory 
System 58% 
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AVERAGE PERCENT 
CORRECT ANSWERS 

OBSTETRICS & FOR THE 34 SCHOOLS 
GYNECOLOGY (2700 STUDENTS) 

Disturbances of 70% 
Function 

Complications of 71% 
the Puerperium 

Complications of 67% 
Labor 

Neoplasms 65% 

Complications of 64% 
Pregnancy 

Pregnancy - embryology, 63% 
phys., management 

Hygiene and Physiology 59% 
of Woman 

Embryology, Anatomy, 57% 
& Physiology of the 
Female Organs of 
Reproduction 

Phys. of Parturition. 56% 
Conduct of normal labor 

Malformation & Mai- 56% 
position of the pelvic 
organs 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(61 - 78) 

(60 - 75) 

(63 - 73) 

(54 - 70) 

(60 - 70) 

(59 - 69) 

(49 - 67) 

(52 - 72) 

(48 - 68) 

(45 - 64) 
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AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 

PATHOLOGY (2700 STUDENTS)_ 

Blood and Lymphatic 81% 
Systems 

Nervous System 80% 

Genetic Disorders 787o 

Inflammation 77% 
and Repair 

Degeneration and 74% 
Infiltration 

Infectious Diseases 74% 

Circulatory 75% 
Disorders 

Cardiovascular 73% 
System 

Alimentary System, Liver, 67% 
Gallbladder, and Pancreas 

Respiratory System 65% 

Chemical and 62% 
Physical Agents 

Endocrine System 60% 

Genitourinary 59% 
System 

Tumors 58% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(69 - 87) 

(69 - 92) 

(65 - 90) 

(62 - 85) 

(62 - 81) 

(61 - 83) 

(60 - 88) 

(61 - 84) 

(59 - 75) 

(51 - 79) 

(51 - 70) 

(45 - 70) 

(47 - 70) 

(46 - 72) 



AVERAGE PERCENT 
CORRECT ANSWERS RANGE OF 
FOR THE 34 SCHOOLS PERCENT CORRECT 

PEDIATRICS (2700 STUDENTS) FOR SCHOOLS 

Therapeutics 78% 

Accidents 70% 

Metabolic 69% 
Disorders 

Communicable 67%. 
Diseases 

Growth and 63% 
Development 

Newborn 62%. 

Systemic 63% 
Diseases 

Infant Feeding 56%. 
and Nutritional 
Disorders 

(60 - 82) 

(63 - 80) 

(64 - 78) 

(61 - 75) 

(55 - 70) 

(53 - 73) 

(57 - 68) 

(49 - 63) 



AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 

PHARMACOLOGY (2700 STUDENTS) 

Legal Drugs 72% 

Automonic Drugs 73% 

Central Nervous System 69% 
Depressants 

Blood and Blood- 72% 
Forming Organs 

Gastrointestinal 68% 

Drugs 

Central Nervous 68% 
System Stimulants 

Chemotherapy 65% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(55 - 83) 

(53 - 84) 

(53 - 79) 

(50 - 83) 

(52 - 80) 

(58 - 78) 

(46 - 78) 

Vitamins 65% (54 - 75) 

Cardiovascular 64% 
Drugs 

Hormones 60% 

(47 - 73) 

(45 - 73) 

Toxicology 61% (44 - 76) 
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PHYSIOLOGY 

Capillary Exchange 
and Lymph 

Fluid & Electro¬ 
lytic Balance 
(Kidney) 

Endocrinology 
and Reproduction 

Blood, (Including 
Gas-transport) 

Metabolism Temp. 
Reg. and Muscular 
Exercise 

General 
Physiology 

Nervous System 
& Special Senses 

Digestion 

Cardiova s cular 
Physiology 

Respiratory 
Physiology 

AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 
(27QQ STUDENTS) 

74% 

60% 

62% 

62% 

59% 

54% 

53% 

50% 

48% 

43% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(58 - 88) 

(52 - 76) 

(47 - 73) 

(55 - 73) 

(49 - 70) 

(44 - 65) 

(48 - 66) 

(31 - 66) 

(41 - 58) 

(32 - 53) 



V 
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PUBLIC HEALTH 
AND 

PREVENTIVE MEDICINE 

AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 
(2700 STUDENTS) 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

Mental 83% 
Hygiene 

Rehabilitation and 76% 
Physical Medicine 

Nutrition 72% 

Biometrics 72% 

Maternal and 68% 
Child Health 

Communicable 65% 
Disease Control 

Chronic Illness and 64% 
Degenerative Diseases 

Public Health 64% 
Administration 

Accident 63% 
Prevention 

Occupational 59% 
Health 

(71 - 89) 

(60 - 81) 

(60 - 82) 

(59 - 81) 

(61 - 75) 

(58 - 75) 

(58 - 70) 

(49 - 74) 

(56 - 71) 

(53 - 68) 

Socio-Economic Aspects 59% 
of Medical Care 

Epidemiology 56% 

Vital Statistics 55% 

Environmental 52% 
Sanitation 

(52 - 64) 

(51 - 63) 

(40 - 66) 

(37 - 68) 
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SURGERY 

Cardiovascular 
System 

Endocrine 
System 

Skin 

Gastrointestinal 
System 

Respiratory 
System 

Nervous 
System 

Genito - urinary 
System 

Preoperative and 
Postoperative Care, 
etc. 

Musculoskeletal 
System 

AVERAGE PERCENT 
CORRECT ANSWERS 
FOR THE 34 SCHOOLS 
(2700 STUDENTS) 

73% 

69% 

69% 

63% 

63% 

59% 

54% 

55% 

51% 

RANGE OF 
PERCENT CORRECT 
FOR SCHOOLS 

(70 - 76) 

(63 - 75) 

(64 - 73) 

(57 - 71) 

(58 - 71) 

(55 - 66) 

(48 - 64) 

(50 - 65) 

(45 - 60) 





PLEASE PRESENT THIS CONFIRMATION WHEN YOU CHECK INTO THE HOTEL. 

SPECIAL NOTICE 

1. "Rate Requested" Is shown as a guide to the hotel. The hotel does not guarantee to reserve 
accommodations within the indicated bracket. If accommodations are not available at a rate 
within the bracket, reservation will be made at the nearest available rate. 

2. If there Is any change in this reservation or if, for any reason, you will not use the accommodations 
reserved, please notify the Housing Bureau at once. 

3. Rooms will not be held after 6:00 P. M. unless so stated. If hour of arrival is not shown or if arrival 
will be after 6:00 P. M., please notify the hotel. Time of , expected departure must also be indicated. 

This reservation has been made for you; ;:in ;nopperatron ..with? ...those in charge of your convention. 
Your expressed wishes have been followed if it was possible to do so, and otherwise placement has 
been made to the best of our ability. 

Housing Bureau 

Washington Convention and Tourist Bureau 

1616 K Street N. W., Washington, D. C. 



American Medical Association 

COUNCIL 
ON 

FOODS AND NUTRITION 

535 NORTH DEARBORN STREET • CHICAGO lO, ILLINOIS 

Office of the Secretary 
WHITEHALL 4-1500 

November 16, 1960 

Robert E. Shank, M.D. 
Department of Preventive Medicine 
Washington University 
Euclid Avenue and Kingshighway 
St. Louis 10, Missouri 

Dear Doctor Shank: 

We have made a hotel reservation for you at the Dupont Plaza 
Hotel in Washington as indicated on the enclosed confirmation 
slip. Please note that this form is to be signed and returned 
to the hotel by November 22. If there are any changes in the 
dates indicated, please make the changes before returning the 
form to the hotel. 

There will be a dinner for the Council members, the symposium 
participants, and those attending the meeting of the Committee 
on Nutrition Teaching in Medical Schools, December 1. I shall 
send you the details as soon as arrangements are complete. 

Sincerely, 

Assistant Secretary 
Nutrition Education 

MJK:j s 
Enclosure 
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UNIVERSITY OF MISSOURI 

COLUMBIA 

November 16, 1960 
SCHOOL OF MEDICINE 

DEPARTMENT OF PEDIATRICS 

Dr. Robert E. Shank 
Professor of Preventive Medicine 
Department of Preventive Medicine 

and Public Health 
Washington University 
School of Medicine 
Euclid Avenue and Kingshighway 
St.. Louis, Missouri 

Dear Bob: 

Enclosed you will find a statement on curriculum development which 
I prepared a few years ago for our curriculum committee. In general 
it expresses my philosophy of undergraduate medical teaching. I thought 
it might be helpful for members of the Council and Panel to read this 
prior to our discussion on teaching nutrition in medical schools. 

Looking forward to seeing you in Washington soon. 

Sincerely 

Robert L. Jackson, M. D. 
Professor and Chairman 
Department of Pediatrics 

RU:mm 

Enclosure 



CURRICULUM DEVELOPMENT 

The basic function of any institution of higher learning is the pur¬ 

suit, integration and dissemination of knowledge, A medical school limits 

its activities to the field of the art of medicine and its broad support¬ 

ing base of sciences. The art of medicine has progressed but little 

since the turn of the century. The scientific advances in the same period 

have been of such tremendous depth and scope that it is no longer possible 

for any one man to gain total command of the medical sciences in four 

years. Since complete command of the field of medicine can no longer be 

attained in four years, a new meaning for the doctorate in medicine must 

be sought. 

The meaning of the M0 D. degree has gradually evolved, although not 

yet completely, to imply the possession of the basic principles of the 

medical sciences and the art of applying this knowledge to human problems. 

The achievment of the M, D, should serve as documentary evidence of the 

fitness of its holder to continue his education whether he becomes a 

general practitioner, specialist, teacher or investigator. The M, Dc 

degree, in no way, certifies especial proficiency in any limited field 

of medicine, but merely guarantees overall readiness for training in gen¬ 

eral practice, in specialities or in research. Preparation for the M, D, 

degree remains the basic objective of every school of medicine despite 

undue pressures for speciality and research training, extramural post grad¬ 

uate education, and the need of its faculty for time for research and for 

private practice 
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Each medical school has peculiarities of tradition, aims and of 

reasons for its existence. The School of Medicine of the University of 

Missouri owes its expansion to the severe shortage of physicians in rural 

Missouri and to the recognition of this problem by the body politic in 

the belief that a medical school in a rural setting will increase the num¬ 

ber of rural practitioners with Medical Degrees. Indeed, the average age 

of the physician of rural Missouri is in excess of sixty years. The ad¬ 

vanced age of the average rural physician of Missouri is excellent evidence 

to support the contention that for two generations of medical education 

medical school graduates have been influenced not to practice in rural 

areas. Two generations ago approximates the time of entrance of intensive 

technicalogical advances into medicine and the fracturing of the practice 

of medicine into narrow groups of specialties. Somewhere in this move¬ 

ment, both student and public faith in the general practitioner waned and 

the majority of M. D, 's began specialty training at the first opportunity. 

Perhaps the most potent factors driving the medical student immediately 

to seek specialty training rather than general practice have been the ex¬ 

ample set for him in his medical school by the faculty and the paucity of 

postgraduate programs designed to prepare him for general practice. Tra¬ 

ditional medical curricula have thus proved inadequate to meet their pur¬ 

pose-guarantee of the possession of the basic principles of medical 

science and the art of applying this knowledge to the care of human beings. 

Each school of medicine must recognize that it faces very real limi¬ 

tations which depend upon location, type of patients, physical facilities, 

size of faculty and operational budgets. Therefore, a school of medicine 
---—- 

should have a plan for attaining certain portions of the pursuit of knowledge 
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and certain phases of teaching in a manner that is most efficient within 

the structure of that school. The nature and extent of basic research, 

clinical research, resident training, intra- and extramural teaching should 

be determined for each school. However, the problem of training the can¬ 

didate for the M, D. degree is a function that must be met by each medical 

school. The nature and extent of the other functions will have some impact 

on the undergraduate medical program, but the standards of the undergraduate 

training should be set independently. 
» . 

Some lattitude in approach consistent with emphasis placed on other 

aims of a medical school may be allowed in curriculum development. How¬ 

ever, very real limitations must be placed on such emphasis to guarantee 

the proper preparation of the student to meet his objective. Each course 

selected for inclusion in the curriculum should be examined critically, 

not only for its content but to be certain that it belongs at the level 

of the curriculum into which it is introduced. In the modern medical 

school, whose faculty is made of specialists and of men with special re¬ 

search interests, skewing of the curriculum is difficult to avoid. This 

skewing may vary from failure of introduction of basic information to the 

introduction of resident training material to undergraduates. One kind of 

opportunity for beginning development of special interests would be to per¬ 

mit an elective quarter in the last year, devoted to work with a member of 

the faculty to gain some further appreciation of the problems of medicine 

by a more intensive study in a limited field. Except for this elective 

period, each course must be weighed in respect to all others, both for its 

level of placement in the curriculum and for its contribution to the over¬ 

all balance demanded by the definition of the M. D. degree. 
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Inculcation of the underlying principles of the medical sciences is 

the basic objective in the first two years. The mass of scientific informa¬ 

tion which must be learned to prepare the student for subsequent work can 

best be integrated by repeated inter-departmental discussions rather than 

by extensive invasion by the clinical faculty. In like manner, integration 

should continue during the third and fourth years, 

A method of insuring that a subject is being taught with proper em¬ 

phasis in the medical curriculum is a test by the following criteria: 

1, Those subjects which contribute most to the basic 

understanding of the science and art of medicine. 

2, Those techniques and approaches which are essential 

tools for general practice or for continued formal 

training in medicine, 

3, Those procedures requiring special technical apti¬ 

tude or a study of rare diseases should be placed in 

the galaxy of medical knowledge. However, the time 

devoted to those subjects cannot be allowed to re¬ 

place time demanded for the absorption of fundamen¬ 

tal material. 

The orientation of the clinical student to the patient's total needs, 

rather than to a series of diseases, is the basis of success of a well 

thought out curriculum. The study of disease gives the student the tools 

with which to worku However, the study of disease must not be allowed to 

overshadow the host, who himself is the real reason for the physician. 

This basic confusion of ideas, the patient versus the disease, is the heart 

of the most serious problem of the medical profession today—with the 



within the structure of organized medicine and in the modern medical 

school. If we are to be successful in stemming the tide of over-speciali¬ 

zation we must, by example, live a practical philosophy of application of 

the medical arts and sciences to the patient as he presents himself, and 

not merely to disease. The student should first see the patient in a 

general setting with undiluted social, economic, psychic, nutritional and 

medical problems. The aspirant to the M. D„ degree can then learn to 

understand his full responsibility to his patient, as well as to his pa¬ 

tient's disease. The student can, by this approach, better learn the full 

use of the many medical, surgical and ancillary medical consultants by 

follow through with the same patient. Those ideas, facts, techniques and 

philosophies which a student really understands become a real part of his 

experience, and are the things that he retains and continues to utilize 

throughout his life. Certainly there is no field of teaching where this is 

more important than it is in medicine, for here it must be achieved with 

all members of a class-—not just a few exceptional students. Everything 

that goes into the medical curriculum must be something that can be taught 

and will be really learned by the student in that phase of his development. 

The student must learn medicine—-not merely learn about medicine, for if he 

is merely taught about medicine he will never become a good physician. The 

understanding of patients as human beings with problems rather than as 

packages of pathology is the golden thread of the cloth that separates the 

physician from the man who merely holds an M. D. degree. This thread must 

be woven throughout every portion of his training and cannot be completely 

separated and formalized-—or we give much of the art of medicine to a 

single specialist, the psychiatrist. However, sufficient didactic and 



practical work in psychiatry must be allowed to establish concepts with 

which the student and his teachers in all the fields of medicine can work. 

It is, therefore, essential that the student by taught by various 

techniques, but largely by example and by actual participation. The 

various medical sciences and the ancillary arts and sciences do become a 
•S--------—-----—------ 

real part of his experience only if they are actually used directly in 

work with patients under the guidance and participation of the faculty. 

By the use of these techniques, the student becomes fully aware of 

the broad spectrum of arts and sciences which play significant roles in 

the practice of medicine. He learns their proper use and appreciates 

their value. By this means the student may learn the care of patients 

as well as the treatment of disease. 



American Medical Association 

COUNCIL 
ON 

FOODS AND NUTRITION 

53S NORTH DEARBORN STREET • CHICAGO TO, ILLINOIS 

WHITEHALL. 4-1500 

Office of the Secretary 

November 16, I960 

Robert E. Shank, M.D. 
Danforth Professor of Preventive Medicine 
Washington University 
School of Medicine 
Euclid Avenue and Kingshighway 
St* Louis, Missouri 

Dear Doctor Shank: 

We have not received your paper ’’Recommended 
Dietary Allowances” to date* Could you give 
us some idea of when we may expect it so 
that we can set up our publications schedule? 

Thank you. 

Sincerely, 

Sarah J. Brown 
Editorial Assistant 

SJB:yn 



COUNCIL 
ON 

FOODS AND NUTRITION American Medical Association 
53 S NORTH DEARBORN STREET • CHICAGO 10. ILLINOIS 

Office of the Secretary 
WHITEHALL 4-1500 

November 16, 1960 

Robert E. Shank, M. D. 
Department of Preventive Medicine 

and Public Health 
Washington University 
School of Medicine 
Euclid Avenue and Kingshighway 
St. Louis, Missouri 

Dear Doctor Shank: 

Referring to my letter of August 5, have you invited 
Dr. Francis J. Weber to write a paper concerning the 
health surveillance program and radioactive materials 
in foods? 

Looking forward to seeing you in Washington. 

Sincerely, 

Mary Jane Kibler 
Assistant Secretary 
Nutrition Education 

MJK:js 



DIVISION OF 
SCIENTIFIC ACTIVITIES 

American Medical Association DEPARTMENT OF 
FOODS AND DRUGS 

S3 5 NORTH DEARBORN STREET • CHICAGO 1 O, ILLINOIS 

WHITEHALL. 4-1500 

Philip L. White, Sc.D. 
director 

November 15, 1960 

Dr. Robert E. Shank 
Department of Preventive Medicine 

and Public Health 
Washington University 
School of Medicine 
Euclid Avenue and Kingshighway 
St. Louis, Missouri 

Dear Bob: 

Thank you for taking the time to write to me to tell me 
of our final departure dates for our trip to Peru. 

The best time for me to have a meeting with you and Arnie 
would be the evening of the 29th of November. After that 
we will become involved in our Symposium and Council meeting. 
I am not sure at this moment which hotel you will be using; 
I will be staying at the Washington Hotel, so I would pre¬ 
sume that we could have the meeting either in your room or 
my room. Suppose for the moment we set a time of 8:00 for 
that meeting in my room at the Washington Hotel. Maybe 
Arnie could arrange to have the other people come to the 
meeting. Certainly Jerry Uram could come to the meeting. 

Sincerely yours 

Philip L. White, Sc.D. 
Director 

PLW:ed 

cc: Dr. Arnold E. Schaefer 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

PUBLIC HEALTH SERVICE WASHINGTON 15, D. C. 

Refer to: IH~ND 

October 31, 1960 

AIR MAIL 

Dr. Robert E. Shank 
Professor of Preventive Medicine 
Washington University School of Medicine 
St. Louis, Missouri 

Dear Dr. Shank: 

The conference for the discussion of the possibilities of nutrition 

studies among the American Indians will be held in the South Building of 

the Health, Education, and Welfare Department, Room 3070. The time of the 

conference will be from 9:30 a.m. to 12:00 noon on Thursday, November 3. 
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October 27, 1960 

Or. Arnold B. Schaefer 
Interdepartmental Comalttec on Nutrition 
for National Defence 
National Institutes of Health 
Betheada 14, Maryland 

Dear Amle: 

I have your letter of October 19 concerning a meeting with 
Dr. Bosley, Dr. Darby, and you in relationship to nutrition study 
among Indian Groups. I would like very ouch to participate in 
these discussions and will plan to be at your meeting for a 
portion of the day. Unfortunately, I have two other committee 
meetings on that day. One of these is the Committee on Dietary 
Allowances of the NRG, which meets at the same time, at 9:30. 
I have discussed my problem with Wendell Griffith, who is the 
Chairman of that Committee and have agreed to be there at 9:30 
to aid in initiation of discussions concerning the preparation 
of a new revision of Recommended Dietary Allowances. I had the 
job of serving as Chairman of the last revision. Wendell thinks 
that it may be possible for me to leave that meeting by 10:30, 
at which time I propose to join you and the group meeting with 
Dr. Bosley. 

I hope that this arrangement will be satisfactory. 

Sincerely yours, 

Robert E. Shank, M. D. 

RES: j 

cc: Dr. Bosley 



PUBLIC HEALTH SERVICE 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

October 19, 1960 

BETHESDA 14, MD. 

NATIONAL INSTITUTES OF HEALTH 
O Liver 6-4000 

MEMORANDUM 

TO Dr. Youmans, Colonel Harsh, Dr. Darby, Dr. Shank 

FROM : Executive Director, ICNND 

SUBJECT ; Meeting With Dr. Bertlyn Bosley, November 3, 1960 

Dr. Bertlyn Bosley, Chief, Nutrition and Dietetics Branch, 
Division of Indian Health, Dr. Darby and 1 have had a number of con¬ 
versations relative to the possibility of carrying on cooperative 
nutrition studies among certain U. S. Indian populations. At the time 
of the last Federation meetings this problem was discussed, with the 
possibility of utilizing the various opportunities for nutrition work 
among the Indian populations in connection with the nutrition training 
program which may be extended to applicants in foreign countries. 

A meeting has been arranged to discuss these possibilities at 
9;30 a.m., November 3, the day immediately preceding the Food and 
Nutrition Board fail meetings. I would appreciate knowing whether 
you will be able to attend. 

Arnold E. Schaefer 

cc: Dr. Bosley 

Bill and Bob - We assume that you would normally be attending the 
Food and Nutrition Board sessions; however, we can pay per diem 
and Consultant's fee for this day. 



American Medical Association 

COUNCIL 
ON 

FOODS AND NUTRITION 

S3 5 NORTH DEARBORN STREET • CHICAGO 10, ILLINOIS 

WHITEHALL 4-1500 

Office of the Secretary 

October 26, 1960 

Dr. Robert Shank 
Washington University 
School of Medicine 
600 S. Kingshighway 
St. Louis 10, Missouri 

Dear Doctor Shank: 

The Council on Foods and Nutrition of the American Medical 
Association is interested in obtaining information 
regarding the undergraduate teaching of nutrition in 
medical schools. A Council committee has been formed 
headed by Doctor Robert L. Jackson, University of Missouri 
that will study and prepare an outline of the current 
status of the teaching of nutrition. We have recently 
contacted the Dean of your medical school. He suggested 
you as the individual best qualified to give us information 
on this subject. 

The Council is aware that few schools have specific courses 
in nutrition. Nutrition information is generally presented 
to the students in courses on biochemistry and physiology, 
as well as integrated into some of the other courses. 
Information obtained in your answers to the questions below 
will serve as a basis for Council activities designed to 
assist medical schools in the teaching of nutrition. 

Rather than submit a detailed survey form we would appreciate 
a 200 to 300 word outline regarding the teaching of nutrition 
in your school covering the following points: 

1) Is there within your medical school a 
recognizable department or division or 
other unit of nutrition? 

2) Is there a separate course in nutrition 
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offered to medical students and if so .. 
is it elective or compulsory? 

3) In what manner is nutrition integrated into 
other non lecture areas of medical study? 
If there is not a definite unit in nutrition 
in your medical school, in what manner is 
nutrition information presented to the 
students? 

4) What departments have the greatest interest 
in nutrition, as evidenced by teaching and 
research activities? 

Your assistance in this matter will be greatly appreciated. 
If you have any questions concerning the request, please 
contact me. 

Sincerely yours, 

1 - -, 
Assistant Secretary 
Council cn Foods and Nutrition 

OCJ:ay 





Memorandum from* Christine So Wilson, ICNND v— 

Subject* METHODS USED BI NUTRITION SURVEYS CONDUCTED BY THE INTERDEPARTMENTAL 

COMMITTEE ON NUTRITION TOR NATIONAL DEFENSE (ICNND) 

The attached paper is what we hope will be a final draft of a manuscript 

which the authors propose to submit to the Journal of Nutrition as a description 

of the methods used by the various disciplines concerned in carrying out the 

nutrition surveys of the ICNNDo This paper will precede or accompany the next 

manuscript of a scientific paper resulting from one of the surveys that is 

ready for publication All subsequent scientific papers based on ICNND 

surveys which are published will henceforth refer the reader to the attached 

paper for methods instead of describing them, unless they differ from those 

discussed in this paper« 

A copy of the manuscript has gone to all the authors0 Dr* Schaefer is 

making some additional distribution to the Committee and Consultantso 

Please send any comments, corrections or criticisms to Dr. Schaefer or 

to me, by November 10n 

October 2U, I960 

Biochemistry Department 
Vanderbilt University 
Nashville $, Tennessee 



Abstracts The clinical, biochemical and dietary methods and dental techniques 

used for evaluation of nutritional status in nutrition surveys conducted by the 

ICNND are described in some detailo Also discussed are methods used for 

selecting the sample to be examined, the nature and makeup of the survey team, 

and the evaluation of the economy and agriculture of the nation surveyed o 
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METHODS USED IN NUTRITION SURVEYS CONDUCTED BY THE 

INTERDEPARTMENTAL COMMITTEE ON NUTRITION FOR NATIONAL DEFENSE (ICNND) 

INTRODUCTION 

The Interdepartmental Committee on Nutrition for National Defense (ICNND) 

was organized in recognition of the importance of nutrition and foods in 

programs of technical, military and economic aids to developing countrieso 

Those responsible for the organization of the ICNND further recognized the 

great need for personnel with experience in public health nutrition and agricul¬ 

ture qualified to advise on and guide coordinated activities0 

The history of the organization of the ICNND has been admirably detailed 

by Schaefer (’58) beginning with the establishment of the ad hoc committee in 

195U and the executive approval of the memorandum of agreement in 1955o 

Representatives of the following agencies now constitute the Committees 

Departments of Defense, State, Agriculture, Health, Education and Welfare, 

International Cooperation Administration, and Atomic Energy Commi38ion0 

Doctor Frank B„ Berry, Assistant Secretary of Defense (Health and Medical) has 

served as Chairman of the Committee since its organization0 A panel of 

approximately twenty consultants, specialists in the fields of nutrition, 

medicine, biochemistry, food technology and agriculture, all with experience 

in the developing areas of the world, have served the Committee as advisors 

since its inception 

The primary function of the Committee is to coordinate nutrition programs 

with the United States agencies, collaborate abroad and to support military and 

technical missions0 The Committee serves as a central clearing house on 

information concerning food and nutrition, reviews nutrition projects, plans 

for special areas, and when appropriate, coordinates, advises and participates 

in field studies <, 

A major activity of the ICNND has been the making of nutrition surveys 

and appraisals upon the invitation of host countrieso The principal aid of 
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these surveys is to determine the nutritional status of the military and of 

the civilians from which they come in order to determine the best meane 

available to the host country for assuring optimal nutriture and health of 

its citizenry as an integral part of its defenaeo The survey teams are 

composed of U,S0 professional workers of high competency selected from American 

universities, colleges, research institutes, Federal Governmental laboratories, 

Armed Services or other organizations which have specialized in nutrition. The 

National portion of the team, likewise, is composed of similar individuals of 

the host country. Throughout the program the composite team works as a 

single unit. Thus there is an unusual opportunity for the exchange of scienti¬ 

fic information for the mutual education and training of team members, and for 

establishment of common and often continuing scientific interests between 

workers from the two countries. The continued contact and collaborating work 

which has resulted to date from thfese studies has been one of the effective 

aspects of the follow-up program. This collaboration has not been limited to 

pursuit of a single research, but often has resolved in arrangements for 

fellowship training of participants or of exchange of persomel between 

institutions whose staffs have participated in the surveyo 

At the conclusion of each survey and upon completion of the statistical 

analysis of the data collected, U,So members of the team draft a report sum¬ 

marizing the results of the survey and recommending measures which could be 

taken by the host country to improve any inadequacies. This report is presented 

to appropriate officials of the country. Copies of reports of all surveys 

made by the ICNND are on file in the offices of the Secretariat (see References, 

Interdepartmental Committee on Nutrition for National Defense), 

Sampling 

Wherever possible a statistical approach is used. Groups from the popular 

tion are selected for examination with consideration of geographic locations, 
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recognized dietary differences, ethnic background, age and occupation. 

Especial consideration is given to any known or suspected nutritional problem 

or peculiarity. In a militaiy population representative companies or groups 

are selected from all service branches, and men of various activities, such 

as troops in training, infantry, artillery and engineers are examined. Efforts 

are made to obtain representation of these groups In some relationship to their 

civilian backgrounds and numbers within the Armed Forces. Similarly, in 

civilian populations geographic location, ethnic and dietary customs, age and 

occupation determine to a large degree the individual men, women and children 

chosen for examination. In addition, other factors which may affect food 

habits such as religion or socioeconomic level must be considered. 

The numbers of individuals examined are also dependent cm the aim and the 

feasibility within the resources available and other limitation^,such as 

transportation. The numbers of clinical examinations and dietary and bioche¬ 

mical information needed must be sufficient for proper appraisal of the 

nutritional status of the population. The total of the regular survey sample 

is given the abbreviated clinical examination (see below). A variable but 

predetermined subsample (for example, one in five) is given a detailed clinical 

examination (see below), and from an additional subsample of the latter blood 

and urine specimens are obtained for biochemical analysis. For most surveys 

the ratios of these subsamples have varied* with from 6,000 to 10,000 abbre¬ 

viated, 2,500 to 3*000 detailed and approximately 500 to 600 laboratory 

examinations. This has usually proved to be a sufficient number for detailed 

statistical analysis of a military population. When civilian groups are 

examined larger numbers may be required . 

In the dietary assessment of the military, representative messes are studied 

as described in the section on dietary survey. In studies of civilian populations 

family units have usually been selected in various locations from families 
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entered in the clinical examinations* The details of the procedures used are 

also given in the dietary sectiono 

Teams 

Although a minimum number of specialists are required for each survey* the 

size of the nutrition survey team and the scope of its activities are also 

influenced by the territory to be covered and size of sample to be examined in 

the tine allottedo 

One of the primary purposes of the surveys is to train host country person¬ 

nel in the techniques of nutrition surveys, hence, counterparts always work 

together with American team members in these surveys0 Generally, the United 

States portion of the team consists of 3 or more clinicians, one or more 

biochemists, 2 trained technical laboratory assistants, one or two nutritionists, 

one or two dentists and a food and agriculture specialists These specialists 

are drawn from the leading universities and nutrition research groups in the 

United Stateso The portion of the team from the host nation consists of two 

or more physicians, 3 biochemists or chemists, at least U laboratory technicians, 

a food service specialist, interpreters as needed, a bilingual secretary and 

several clerks0 These are also drawn from educational, health, agricultural and 

research institutions within the host country* 

Appraisal of food production and technology 

An understanding of the local agricultural and food situation is needed for 

the interpretation of dietary, clinical and biochemical observations collected 

by team members* Without such information and a knowledge of the status of 

food technology within the country, it is impossible to draft realistic 

recommendations for the correction of dietary deficiencies which may be 

observed o 

The appraisal of food production and technology is made by the food and 

agriculture specialist on the team0 This specialist accumulates data on land 
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nsep agricultural production, marketing, food processing and consumption* 

general economic trends, transportation, and other factors bearing on the food 

supply of the com try „ Information is also collected on the imports and exports 

of foodso 

An important part of the work of the food and agriculture specialist is to 

correlate census and other statistical data and the information in "food balance 

sheets” with the facts as observed in the host country* Of major importance is 

ths assessment of the yearly food availability cycle with as precise a pin¬ 

pointing of the time of the survey in this cycle as is possibleo In this 

connection the current agricultural situation has to be considered also since 

in countries of limited food supply a good harvest or a bad one will influence 

the diet both quantitatively and qualitatively* 

The food and agriculture specialist plans his work in a manner to provide 

information that will not only support the observations and recommendations of 

the team, but which will also contribute to any long-term follow-up activities 

of ICNNDo With this in mind, it is important for him to determine what 

institutions and laboratories are available for food analysis, dietary studies, 

nutrition appraisals, food processing development, etc* An appraisal of 

personnel and facilities facilitates any possible later decisions concerning 

assistance with laboratory or pilot plant equipment, in making recommendations 

for fellowships for professional training, and in assisting with therapeutic 

trials* 

Clinical Methods 

The details of the clinical examinations are given in the Manual for Nutrition 

Surveys ( )* The following outlines the usual survey procedure, significant 

deviations from which are made only in special study groups* 

Abbreviated physical examinations 

All of the sample selected is given the abbreviated physical examination 
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and data are recorded on McBee edge«punched cards» A scribe or clerk elicits 

and records identification data, including name, age at last birthday, 

occupation or military status, area of origin and activity,, 

Height without shoes is measured in inches to the nearest whole incho 

When the measurement is exactly on the half inch it is recorded to the nearest 

even inch, e<,g», 63% inches is taken as 6JU inches, 62% as 62o Weight is 

recorded in pounds to the nearest whole pound, and, in the case of the military, 

is measured without clothing, except for undershorts„ When the weight is 

exactly on the half pound it is recorded to the nearest even pound0 The Medico^ 

Actuarial tables as given in the Manual for Nutrition Surveys (f5?) serve as 

the basis for computing standard weight for height and age<> Computations are 

mads by slide rule? all fractions are dropped and the percent is recorded to 

next lowest, e0g0, 97*3 is recorded as 97, 108„9 is taken as 108o 

The presence or absence of several signs is noted (see card)„ These 

includes 

Bitot°s spots, small circumscribed greyish or yellowish-grey, dull, dry 

foamy lesions of the conjunctiva,, seen most often in the lateral aspect of the 

bulbar conjunctiva0 

Nasolabial seborrhea, greasy yellowish scaling or filiform excrescences in 

the nasolabial area which become more pronounced on slight scratching with 

fingernail or tongue bladeo 

Angular lesions of the lips are recorded only when visible bilaterally 

with the mouth held half open« Angular scars are also noted0 Cheilosis is 

considered to differ from ordinary chapping in that the lips are swollen, 

tense, or puffy with desquamation, and appear as though the buccal mucosa 

extends onto the lip« 

Swollen red interdental papillae of the gums are recorded, whether localized 

or diffuseo 



The tongue is examined for atrophy of the filiform papillae. When these 

papillae are absent or are very small* the tongue has a smooth appearance 

even after being scraped lightly with an applicator stick© "Slight" atrophy 

is considered to involve less than one fourth of the tongue (tip and lateral 

margins only), "moderate" atrophy is considered to involve from one-fourth to 

three^fourths, and "severe" atrophy involves more than three fourths of the 

tongue© Glossitis (an entirely red, generalized inflamed tongue) or magenta- 

colored tongue are also noted© 

Thyroid enlargement must be definitely palpable with or without swallowing, 

and at least slightly perceptible upon inspection0 

Follicular hyperkeratosis of the akin of the arms, back and thighs is 

recorded when the skin is rough, with -papsHasmf keratotic plugs projecting 

from the hair follicle?.,, The surrounding skin is dry and lacks moisture or 

oiliness© Scrotal dermatitis and pellagrous dermatitis are also recorded when 

presente 

Edema of the lower extremities is recorded only if it is present bilater¬ 

ally© Loss of ankle Jerk is considered only if absent after reinforcement© 

Calf tenderness is judged to exist when definite evidence of pain is elicited 

bilaterally when the calf muscles are squeezed between thumb and finger© 

Detailed physical examination: 

A fixed subsample of those subjects who receive an abbreviated clinical 

examination is also given a detailed physical examination© For recording 

purposes a McBae card, in duplicate, is used (see card - to be reproduced in 

paper-)o The duplicate of the card provides a set of the data for later 

reference by both the American and national workers© The detailed examination 

includes additional data, such ass 

History, or direct evidence of suspected malaria, trachoma, or tuberculosis, 

and presence of diarrhea© If other disease relevant to nutritional status is 
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recognized, this is entered on the cardo 

In addition to the rating of general nutritional appearance (good, fair, 

poor or cachexic, based on the clinical Judgment of the examiner) all known 

physical evidence of nutritional stigmata are sought for possible evidence of 

early or mild signs of deficiency« (For details see Section 3 of Manual)« 

The hair is examined for evidence of depignentation and changes in texture0 

The paretid and submaxillary glands are checked for enlargement and consistency0 

Cutaneous seborrhea, erythema and pigmentation of the head, face and neck are 

soughto In addition to the classic Bitot’s spots, the eyes are examined for 

evidence of conjunctival thickening, dryness, injection, circumcomeal 

injection, blepharitis and xerophthalmiao Trachoma may be notedo Other abnor» 

malities of the tongue include: fungiform papillary atrophy and hypertrophy, 

fissuring, furrows and serrations, color changes and glossitis0 Marginal 

redness and swelling of the gums, atrophy, recession and infection of the gums, 

and bleeding are notedo A gross estimate of dental state is made noting 

evidence of caries (unfilled and filled), fluorosis, unusual attrition of the 

teeth, malposition and edentiao The skin is examined for perifolliculosi^ 

, acneform eruption, thickened'pigmen&ed-areaB xerosis, ichthyosis 
fUjiA 

ever-pressure points^ purpura, petechias^ as well as for the previously noted 

follicular hyperkeratosis and pellagrous dermatitiso Enlargement of the liver 

or spleen, as well as ascites, is recordedo Vibratory sense, knee reflexes, 

ankle Jerks, plantar dysesthesia, motor weakness and position sense are tested0 

The pulse rate, diastolic and systolic blood pressure, and skinfold thickness 

at midarm level and the tip of the scapula are recordedo 

Space is provided on both the abbreviated and detailed examination record 

cards to note other lesions or observations of possible significanceo If 

clinical photographs are taken, this is noted on the form for the detailed 

examinationo Subjects found in the abbreviated examination to have lesions of 
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particular interest may be further studied by means of a special detailed 

examinationo All individuals so treated are given the same physical examinac¬ 

tion as outlined for the regular detailed examination, but the record cards 

are of a distinguishing color and are analysed separately from the regularly 

obtained sample„ 

Since the same clinical signs are observed in the abbreviated and detailed 

examination, the results of the two examinations on the same subject serve as 

checks on the reproducibility of the clinician's diagnoses „ 

Dental Examinations: 

In a number of more recent surveys all persons receiving detailed physical 

examinations and alternate individuals receiving the abbreviated examination 

have been given a detailed dental examination,, The examination includes inspection 

for gingival and periodontal pathology, enamel hypoplasias, attrition of molar 

teeth, oral debris, calculus and dental caries« Patients are seated in a 

portable dental chair in good natural light for the examination,, The findings 

are dictated in code by the examiner to a recordero 

The condition of the tissues investing each tooth is estimated and scored 

according to a progressive scale developed by Russell (956a) which gives little 

weight to soft tissue inflammation and relatively great weight to bone 

destructiono According to Russell8 a Periodontal Index (Pl)s "In the absence 

of overt inflammation in the free gingivae, or loss of function due to 

destruction of investing tissues, a tooth is considered to be negative and is 

assigned a score of zeroQ The scale provides for two stages of simple gingi¬ 

vitis, differing only in the extent of inflemmation, and scored 1 and 2* 1 - 

does not circumscribe the tooth, 2 « completely circumscribes the tootho A 

score of 6 is assigned when a periodontal pocket is demonstrated, except when 

tissue destruction is so far advanced that masticatory function has been 

impaired j in this case the highest score, 8, is given o'8 
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Oingival recession is recorded according to the method described by Stahl 

and Morris O55)o The recession score is the total number of teeth with the 

cemento~enamel function visible occlusal to the gingival crest, divided by the 

total number of teeth presents 

Abnormalities of the anatomic structure of the teeth frequently occur due 

to developmental disturbances and appear as hypoplastic defects - white areas on 

the enamel, pitted and grooved teeth, and other macroscopic malformationso 

Ehamel hypoplasias caused by excessive fluoride intake are classified according 

to Dean*s (*U2) criteria* normal, questionable, very mild, mild, moderate, or 

severeo Other enamel hypoplasias such as single focal hypomaturations are 

described on the chart in narrative fornu 

Attrition (wearing) of permanent molar teeth is recorded according to the 

following scale (McCombie, *57)s 0 - no sign of attrition* 1 *» shiny facets 

on the enamel* 2 « dentin exposed on occlusal surface* 3 ~ cusps eliminated, 

occlusal surface flattened* and 1* « maximum height of crown above cemento- 

enamel .junction on buccal less than 3 The total of these scores divided 

by the number of molar teeth present is the attrition score for the individual0 

Individual oral hygiene status is estimated using a modification of the 

Oral Hygiene Index (OHI) of Greene and Vermillion (860)e The modification 

reduces to six the number of tooth surfaces to be examined but uses the 

original criteria for scoring0 The six teeth are two incisors and four molars 

(the first fully erupted tooth distal to the second bicuspid in each quadrant)0 

The buccal surfaces of the upper molars, the lingual surfaces of the lower 

molars, and the labial surfaces of the upper right central and the lower left 

central incisors are the areas examined0 

The oral hygiene status of the whole mouth is estimated by examining these 

six surfaces for the presence of oral debris and calculuso Oral debris is 

defined as the soft foreign matter loosely attached to the teeth, consisting of 
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mucin* bacteria and food, and varies in color from greyish«white to green or 

orangeo Oral calculus ia defined as a hard deposit of inorganic salts composed 

primarily of calcium carbonate and phosphate mixed with food, debris, bacteria 

and desquamated epithelial cells• Dental calculus is divided into two types 

(supragingival and subgingival), differentiated by location on the tooth in 

relation to the free gingival margin. 

Other methods may be used to estimate oral hygiene statuso In countries 

whore,there is almost total lack of debris and calculus, merely noting the 

presence or absence of these materials is sufficient to indicate to the 

investigator the oral hygiene status of this population group® 

Each tooth is coded, S~ permanent or D ~ deciduous, as free of caries (3)? 

decayed (U), missing (0 » unerupted, 1- extracted, 9 *» extraction indicated), 

or filled (5>)° None but definitely positive lesions which readily admit the 

explorer point are recorded as carious0 A tooth with a crown so destroyed by 

caries that filling is deemed impracticable is recorded as indicated for 

extraction and tabulated as a missing tooth. A tooth with a filling and a 

separate carious lesion is counted once tally as a filled tooth0 A tooth is 
i 

considered to be in eruption if any portion protrudes through the gum0 

Variations of this coding system may be used to include the surfaces of the 

teeth involved with carious lesions and dentalrestorations and will be discussed 

in detail as used in the individual studies (Russell, 1956b). 

Biochemical Methodst 

Two samples of venous blood are taken from each individual selected for 

biochemical study* (1) 5 ml of blood to which mixed oxalate has been added, 

and (2) 8 to 10 ml of whole clotted blood® Blood is drawn directly into an 

evacuated tube (Vacutainer) and stored in an iced thermos until delivered to 

the laboratory® 

A specimen of urine is obtained from the same individual and an aliquot 



acidified with/to a pH of leas than 3o0 ia retained for analysiso Occasionally 

it is feasible to obtain urine specimens that are collected over a known period 

of time (usually 6 hours), but this technique isimpractical® There¬ 

fore, “casual" samples are usually -ollected and the results are expressed 

per gram of creatinine® 

Hemoglobin and plasma proteins have been most frequently determined by 

the copper sulfate specific gravity methods of Phillips and Van Slyke (»Uf>)® 

More recently hemoglobin has been determined by the cyanmethemoglobin method 

(Standard Methods of Clinical Chemistry, *58)* For the latter method a U®S® 

Array Medical Center cyanmethemoglobin standard is used to control the procedure6 

Total serum protein, albumin and globulin have also been determined by salt 

fractionation and a modified biuret technique (?U8) and occasionally total serum 

protein values and the albumin-globulin determinations are made by the paper 

electrophoresis procedure described in "A Manual of Paper Chromatography and 

Paper Electrophoresis" (056)o Hematocrits are determined by use of the 

Wintrobe technique (933)0 

Serum ascorbic acid values are determined by use of the 2, 6-dichloro« 

phenolindophenol method (Association of Vitamin Chemists, '5l)o Occasionally 

the Roe-Kuether technique (9JU3) has been employed (Alaska, 558j; Ecuador, 

Vietnam, 959)® In some surveys vitamin C levels in children, infants, or 

special groups are estimated by the micro method of Bessey and Lowry (®U7), 

essentially a micro adaptation of the Roe and Kuether procedure® 

Serum carotene and vitamin A are measured by the Carr=Price reaction 

(Uonsolazio et alo, 851)o In some surveys micro-vitamin A and carotene levels 

have been determined on finger tip blood by use of the method of Bessey and 

Lowry (8^6)„ 

Urinary thiamine is determined by a thiochrome procedure modified from 

that described by Consolasio et al® (”5l)o 
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In the earlier surveys, urinary riboflavin levels were estimated by use 

of a raodifieation of the procedure of Conner and Straub (’Ul)o In later 

surveys this procedure has been replaced by the more specific and accurate 

(at low levels) Morell and Slater technique (’1*6)0 In this latter procedure 

riboflavin is measured fluorometrically after interfering substances have 

been separated by oxidation and subsequent extraction of the riboflavin into 

a butanol pyridine solution© 

Urinary N8-methylnicotinamide excretions are measured by a modification of 

the technique of Huff, Perlzweig and Tilden (SU3>) ° 

In some surveys serum cholesterol levels have been determined using the 

method of Pearson, Stem and McQavock (852)$ in other surveys cholesterol levels 

have been determined by the fluorometric procedure of Carpenter, Qotsis and 

Hegsted (85?)© 

A modification of the alkaline-picrate procedure described by Folin and 

Wu (*19) is used for estimation of urinary creatinine© 

Occasionally, special determinations are made for special studieso Any 

such special studies and the methodology involved will be described in 

individual publications related to the investigations in question© 

Dietary Methods: 

Among military populations, the basic ration allowance and the "master menu", 

if one exists, are analyzed to determine nutrient intake prescribed per man per 

day© Where food items are centrally procured and distributed details of the 

system are obtained© Specific amounts received by messes are obtained from 

records and these are calculated as to their nutrient content© 

The dietary intake studies among the military utilize three methods of 

study, the results of which are subsequently compared for closeness of 

agreement, as well as being compared to the "master menu" or ration allowance 

and actual food issues of the country© They are as follows* 
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Food Inventory Method - The evening prior to the study a complete inven¬ 

tory of all food items in the mess hall, storage room, etc., is roadeo Where 

feasible the cooking pots used are weighed and markedo During the survey all 

foods coming into the mess are weighed and recorded* Their source, such as 

central issue or local purchase, is recorded. The number of men eating at each 

meal is recorded. The amount of food preparation waste and uneerved foods are 

weighed and recorded. Recipes are recorded, as well as food preparation methods, 

cooking time, temperature, pH of oooking water, amount of water, fat and sea¬ 

soning used, and the weights of all issued foods utilised by the cooks. Discarded 

foods from plates are collected, weighed and recorded by food item. This weight 

is converted to the "as purchased" weight by using the recipe involved and 

correcting for loss or gain of moisture, fat loss, etc. After the last meal of 

the last day of the study another complete food inventory is made. 

From the initial inventory plus the daily issues the final inventory is 

subtracted. The corrected ("as purchased") values for foods wasted or not 

consumed are then subtracted from this result, which gives the total of each 

food item consumed. This weight is then divided by the number of days of the 

survey times the average number of men fed each day, to determine the amount 

of each food item consumed per man per dayj 

(initial inventory (final (corrected "as purchased" 
daily issue) « inventory) - values for food wasted Amount of food 

or not consumed) * consumed per 
■■iinmiiai ii    a—Min — ■■■■ mh—■—in—■■m. wwi.ii rmm w   mi i untmwrr, 

Days of survey x average no. of men served per day raan P®r day 

The nutrient composition data are calculated from tables of food 

composition. Where adequate analyses of local foods have been done, these 

values are usodo Unusual foods of importance are described, and forwarded to 

a competent laboratory for nutrient analysis. 

The nutrient intake data so obtained are further corrected for loss of 

heat-labile or water-soluble vitamins. For this purpose local data on nutrient 
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losses during cooking also are used if available* In all reports the source 

of such information is stated* 

Post exchanges or canteens *>re visited to provide an estimate of food 

constmed outside the messo The men are also questioned regarding food they may 

buy outside the messo 

Prom all of this information average nutrient intake per man per day can 

be approximated• 

Food Preparation and Consumption Method - This method resembles the food 

inventory method, except that the amount of food consumed is measured by 

weighing the amounts of each food item used in preparing the meal directly. 

The number of men consuming each meal is recorded and the average amount of each 

food item eaten at each meal is determinedo (Food waste must be taken into 
- *v 

account.) From these data the average nutrient intake per man per day may be 

found in a manner similar to that used in the food inventory method* This 

system is usually more feasible than the food inventory method, and works 

particularly well where kitchen operations and food preparation vary littleo 

When it is employed, the food inventory method normally is not used* 

Food Composite Analysis Method - Weight of the prepared food leaving the 

kitchen is determined, as is the weight of any left-over food or plate waste* 

The amount of prepared food consumed is divided by the number of men eating 

the meal to determine the average amount of each item eaten by each man© 

Two aliquots or samples are taken from each container of food prepared* 

At the end of each meal, the aliquots are homogenized by food item in a Waring 

Blendor* One tenth of the amount of each food item consumed per man is 

accurately weighed and the homogenized aliquots, representing one-tenth the 

average amount consumed by each man at the meal, are combined to form a 

composite sample for the entire meal* Composites for the meals are combined 

to give the composite sample for each day* 
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Two to 5 percent oxalic acid la Included in this composite, and the total 

weight Is increased to $00 gin, or some other convenient number, by the addition 

of water and s tored In brown bottles to minimize loss from oxidation and light* 

Another similar composite is prepared with $0 ml of alcohol (1 percent KOH) and 

$ ml of chloroform per 200 grams of slurry for vitamin A and carotene analysis* 

At the end of the survey period equal amounts of each day's composite 

food aliquot are combined to form a master aliquot for the period* These 

samples are then analysed either locally or in a designated laboratory in the 

UoSo or other country for those nutrients of interest. The water used in 

making up the aliquots is usually from the regular water supply and is sampled 

for analysis for calcium, iron, iodine and fluorines In some instances dis* 

tilled water is used, especially in making slurries of fresh food items for 

special analysis* 

Dietary Studies of Civilian Groups •: 

In studying civilian groups the methods of obtaining dietary Information 

that work well with the military are not so satisfactory due to the smaller 

numbers involved, and the fact that the nutritionist needs to spend a number of 

days in each kitchen in order to use the food inventory and composite analyses 

methods» These methods are often used to a limited extent, for a few families 

in each survey, or for selected civilian institutions, but In order to obtain 

information for a larger population group questionnaires, diet histories and 

recording of actual food intake at mealtime are usually done* 

The questionnaire is a detailed food use form Including questions on age, 

sex and food habits of each member of the family, and the amounts of food 

purchased during a weekly period* 

Diet histories are obtained by the nutritionist from the housewife or 

cook with the help of visual aids such as representative food items and several 

different sized portions or containers* So that this informaticm can be 
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properly interpreted amounts and types of food available in the community, 

local food habits and customs are also determined0 

Recording of actual intake at mealtime is done by specially trained survey 

team members, Sample areas are selected and specific homes within the area 

are designated for study# 

Chemical Analysis of Food Samples 

Hie diet composites are analyzed for the following nutrients by the methods 

citedr 

Caloriess Cross energy is determined by bomb calorimetry# The gross 

energy is corrected to metabolizable energy by subtraction of the caloric 

equivalent of the oxalic acid preservative and of the measured crude fiber 

content, and by corrections for fecal and urinary caloric loss (Levy, Bernstein 

and Grossman, ?58)o These results are based on the average specific gravity of 

%he composites of 1«05# 

Proximate analysis is done by standard AoO«A.C# methods (s55)o The direct 

analyses are for moisture, ash, nitrogen, crude fiber, and fat# Protein is 

calculated as 6#25 times nitrogen# Fat is measured by the modified Roes©- 

Gottlieb procedure (A„0*A«Co, “55, p02U8)0 These determinations are performed 

according to the methods indicated: 

Sodium Chloride: A.OJUC#, 8th Ed«, 1955, po575o 

Phosphorus: Fiske and Subbarow, J. Biol# Chem#, 66:375, 1925o 

Iron: A,OJl.C8, 8th Edo, 1955, p#208o 

Fluorine: A»0«A#Co, 8th Edo, 1955, p<>Ul5<>~ 

Iodine: Blnnerts, Analytica Chemica Acta, 10:?8, 195Uo 

Vitamin A: AoO„A.C«, Collaborative procedure for vitamin A in mixed feeds 

for 1957 (alumina chromatography)« 

Beta-Carotene: 1 mg* equals 1666 I0U0 Vitamin A activity# Chromatographic 

method# A*00A.Co, 8th Ed#f 1955, Po8l60 
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Thiamin©* Methods of Vitamin Assay of the Association of Vitamin 

Chemists, Inc® Interscience Publications, N0Y«» 1951, p0Xlle 

Riboflavin: (Microbiological) A»0oA.C«, 8th Edo, 1955, p<>823o 

Niacin: AoOoA»Co, 8th Edo, 1955, po826e 

Vitamin B$: Atkins, Schultz, Williams and Frey, Industrial and Engineering 

Chemistry, Analytical Edition, 15:11:1, 191:3 (So carlsbergensis) o 

Vitamin B^* UoS.P«, XV, 1955, Po885o 

Vitamin C: Roe and Kuether, J„ Biolo Chera®, 11:7*399, 19U3o 

Summary and Conclusions 

It is planned to publish reports of surveys conducted by ICNMD in this and 

forthcoming Issues of the Journal of Nutrition® In order to save space in 

subsequent papers methods used which conform to those discussed above will not 

be described in further detail but instead reference will be made to this paperc 

Where methods used differ from those discussed herein, a description will be 

given® 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

PUBLIC HEALTH SERVICE WASHINGTON 25, D. C. 

Refer to: IH-ND 

October 12, 1960 

Dr. Robert E. Shank 
Professor of Preventive Medicine 
Washington University School of Medicine 
St. Louis, Missouri 

Dear Bob: 

Dr. Arnold Schaefer, Dr. William Darby, and I have had some brief 
conversations about the possibility of carrying on some nutrition studies 
among certain of our Indian groups which would be of mutual assistance to 
the Division of Indian Health and the Interdepartmental Committee on 
Nutrition for National Defense. It seemed advisable to discuss thoroughly 
the benefits which such studies might produce both for DIH and for the 
Department of the Army before taking any definite steps in developing 
protocols. As a member of the Division of Indian Health Consultant Com¬ 
mittee on Nutrition Research, I hope you will be able to meet with the 
group. You and Bill would be the only members of that particular Committee 
in attendance. The others would come from the Department of the Army. 

We have selected November 3 as probably being a suitable time for 
everyone concerned, since it is the day immediately preceding the meeting 
of the Food and Nutrition Board. I am writing now to ask if you could 
join us for the discussions on some cooperative studies at 9:30 a.m. 
here in the South Building of HEW. The exact room for the meeting has not 
been determined, but as soon as it has we shall send you word. 

I shall appreciate it if you will let me know at your earliest 
convenience whether or not you will be able to join us for this conference. 
I trust that your answer will be in the affirmative. 

With best wishes 

Sincerely yours 

Nutrition and Dietetics Branch 
Division of Indian Health 
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October 12, i960 

Or. Robert S. Shank 
Professor of Preventive Medicine 
Washington University School of Medicine 
St. Louis, Missouri 

Bear Bob: 

Dr. Arnold Schaefer, Dr. William Darby, and I have had seme brief 
conversations about the possibility of carrying on some nutrition studies 
among certain of our Indian groups which would be of mutual assistance to 
the Division of Indian Health and the Interdepartmental Committee on 
nutrition for Rational Defense. It seemed advisable to discuss thoroughly 
the benefits which such studies might produce both for DIH and for the 
Department of the Array before taking any definite steps in developing 
protocols. As a member of the Division of Indian Health Consultant Com¬ 
mittee on nutrition Research, I hope you will be able to meet with the 
group. You and Bill would be the only members of that particular Committee 
in attendance, the others would come from the Department of the Array. 

We have selected November 3 as probably being a suitable time for 
everyone concerned, since it is the day immediately preceding the meeting 
of the Pood and Nutrition Board. I am welting now to ask if you could 
join us for the discussions on some cooperative studies at 9:30 a.m. 
here in the South Building of HEW. Yhe exact room for the meeting has not 
been determined, but as soon as it has we shall send you word. 

I shall appreciate it if you will let me know at your earliest 
convenience whether or not you will be able to join us for this conference. 
1 trust that your answer will be in the affirmative. 

With best wishes. 

Sincerely yours. 

Bertlyn Bosley, Chief 
Nutrition and Dietetics Branch 
Division of Indian Health 



October 18, I960 

Ad hoc Committee on Enrichment Policy 

W. J. Darby 
C. A. Elvehjera 
D. 3. Hand 
L, A. Maynard 
R. E. Shank ^ 
R. W. Vilter 

Gentlemen: 

It is obvious that much more unanimity of opinion 
is necessary before we can submit a reasonable statement to 
the Food and nutrition Board regarding the Board*s policy- 
on enrichment and fortification of foods. I have hesitated, 
heretofore, in arranging a meeting of our ad hoc committee 
prior to the Board's sessions on November lEh and 5th but 
am asking now that as maty as can plan to meet on Thursday, 
3 November, at Us00 P.M., immediately following the meeting 
of the Committee on Dietary Allowances in the NAS-NBC build¬ 
ing. 

Inclosed are copies of correspondence dealing with 
our assignment. 

WHJjB 

ce-Dr. Goldsmith 
Dr. Vbris 



MEMORANDUM 

u 

. William J. Darby 
• Charles S. Davidson 
. Grace A. Goldsmith 
• David B. Hand 
• D. Mark Hegsted 

Dr. Robert L. Jackson 
Dr. L. A. Maynard 
Dr. Robert E. Olson 

[/Br. Robert E. Shank 

From: Philip L. White, Secretary 
Council on Foods and Nutrition 

DAte: October 14, 1960 

The Council office has recently been informed of the death of 

Mrs, Clement A. Smith. Dr. Smith's home address is: 

37 Fayexweather Street 
Cambridge 38, Massachusetts 

MJK:js 

P.S. Dr. Davidson has informed us that memorial services were held 
on Tuesday, October 11. It was requested that flowers not be 
sent, but rather contributions be made to the Margaret Smith 
Memorial Fund, Cambridge Trust Company, Cambridge, Massachusetts. 







October 5, 1960 

Dr. F. J. L. Blasingame 
American Medical Association 
535 North Dearborn Street 
Chicago 10, Illinois 

Jf 
Dear Dr. Blasingame: 

Your inquiry of July 29th in reference to the listing of 
my address was misaddressed and only recently came to this office. 
Apparently the address as recorded is St. John's Hospital and 
it was lost there for sometime. Instead of 307 S. Euclid this 
should be 501 S. Euclid. 

Sincerely yours, 

Robert E. Shank, M. D. 
Danforth Professor of Preventive 
Medicine 
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Statement for the American Medical Association 

Joint Committee to Study Paramedical Areas 

in Relation to Medicine 

The American Physical Therapy Association through its Board of 

Directors respectfully submits the following statement relative to 

(a) current liaison and interrelationships of physical therapists 

with physicians? (b) current liaison and interrelationships of our 

profession with non-physician groups in fields closely related to 

physical therapy? and (c) the position of the APTA in support of 

legislation for the regulation of the practice of physical therapy® 

Liaison and Interrelationships with Physicians 

Intra-Association Relationships 

In 1921 our Association,, the professional organisation of phys¬ 

ical therapists who are graduates of schools of physical therapy ap¬ 

proved by the American Physiotherapy Association prior to 1936 and 

after 1936 approved by the Council on Medical Education and Hospitals 

of th© American Medical Association., was founded® Consistently since 

1921 the Association has maintained liaison with physicians and or¬ 

ganised medicine in ways which have varied only within the pattern of 

development of our organisation® 

In 1921 the first published list of the Association5s 2k$ members 

included the names of 22 physicians,, At present the Association con¬ 

sists of several, classifications of membership among which is that 

of Associate membership currently held by 27 physicians® Of eight 

current Honorary memberships awarded by the Association, five have 

been bestowed upon physicians for their Boutstanding service to the 
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Association" and for their "notable contribution to the science of 

physical medicine." 

This Association is composed of 58 Chapters in the various 

states, certain Chapters have component Districts numbering i*8 at 

present. Almost 90 percent of the Chapters and many of the Dis¬ 

tricts have an Advisory Committee composed wholly or predominantly 

of physicians. The 27 physicians holding Associate membership have 

been granted this status by nomination of the local Chapters and 

approval of the Board of Directors. These Associate members are 

essentially honorary members of the Chapters. 

On th© national level th® Association has an Advisory Council 

with one orthopedist, on© pediatrician, one physiatrist, on® phy¬ 

sician member of the staff of the American Hospital Association, 

and one educator presently serving. Also, th© American Academy of 

Orthopaedic Surgeons has appointed one of its members to serve as 

liaison representative to our Association. 

Education and Practice 

Four physical therapists are now serving Kith the Advisory Com¬ 

mittee on Physical Therapy Education of th® Council on Medical Educa¬ 

tion and Hospitals, American Medical Association, two of whom repre¬ 

sent our Association. Other members of this Committee are physicians 

representing several selected medical organisations. Functions of th© 

Committee are related to assistance to th© Council in evaluation of 

educational programs in physical therapy through study of reports 

made by survey visitors; and in future revisions of th® "Essentials 

of An Acceptable School of Physical Therapy." Through Committee 

meetings opportunities are provided for exchange of information, for 

participation in the business at hand, and importantly for the con- 
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tiruing development of interprofessional relationships» 

Liaison with physicians and allied groups is evident in educational 

programs® Physicians advise* direct* teach and participate in other 

significant ways in curricula offered for students majoring in physical 

therapy a Personnel from allied non-physician groups also contribute to 

the teaching of physical therapy students® Physical therapists teach 

not only students who will be working in their field but also contribute 

to the teaching of medical* nursing* occupational therapy* dietetic 

students and others in classroom, conference and clinical situations® 

Educational and scientific programs sponsored by the Association 

include physician participants® The Associations Annual. Conferences! 

American Hospital Association Institutes for Physical Therapists* planned 

in cooperation with cur Association! Office of Vocational Rehabilitation - 

American Physical Therapy Association Institutes for Instructors in 

Physical Therapy! and Chapter programs* institutes and seminars provide 

an opportunity for physicians to contribute to the continuing education 

of physical therapists® 

Our Association has two representatives on the Board of the American 

Registry of Physical Therapists! one of these members also serves on the 

Executive Committee of the Registry Board® Liaison with the American 

Congress of Physical Medicine and Rehabilitation is through the Registry 

Board inasmuch as it was established and is conducted by the Congress® 

Of 32 state examining boards and/or committees, 5 are administered 

solely by Boards of Medical. Examiners? 13 are administered by Boards of 

Medical Examiners assisted by committees largely composed of our members! 

and in 13 states physicians serve on U of the Physical Therapy Boards* 

one Board being wholly comp>osed of physicians® In one state the committee 
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of physical therapists serves under the Department of Regulation,, Thus, 

in nil but 9 of 32 states physicians hold or share responsibility for 

administration of the laws® 

In the practice of physical therapy members of this Association who 

as of April 30, 1959 total 8,028 are bound by the Associations Code of 

Ethics the first principle of which clearly states, ’’Physical therapy 

is a medical service and therefore is regarded as an integral part of 

this field,. The physical therapist shall carry on the techniques of 

the profession only with adequate and specific medical directions13 

As revealed by a survey of members of this Association in 1956, the 

"typical” physical therapist member is a woman who has six years of 

experience, is employed in a general hospital, earns a yearly salary of 

$Ui00»00, receives at least two weeks of vacation with pay, receives 

sick leave benefits, and is enrolled, in a retirement plan,-. The "typical” 

physical therapist treats l>-20 patients per day arid has non-professional 

assistance in the performance of certain duties for patients entrusted to 

her by physicians., 'Che "typical” ply si cal therapist considers the 

physicians with whom she works to be counselors and friends as well as 

the persons responsible for the care of patients» It has been our 

experience that physicians share this feeling of respect for physical 

therapists and their contribution to patient care„ 

There are in this country about 2000 physical therapists who have 

received their training in schools approved by the appropriate sub-body 

of the American Medical Association who are not presently members of 

the American Physical Therapy Association., There is every reason to 

believe that the vast majority of these physical therapists are practice 

ing ethically by virtue of their training and/or adherence to the 

Principles of Ethics delineated by the American Registry of Physical 

Therapistso 
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Liaison and Interrelationships with Non-physician Groups 

The American Hospital Association and the American Physical Therapy 

Association have established a Joint Committee to be a service agency to 

the two organisations* Physicians also serve on this Committee the purpose 

of which is to discuss and resolve important problems of mutual interest* 

One project of the Joint Committee has been the publication in 195? of a 

manual^ '’Physical Therapy—Essentials of a Hospital Department. r? The Com¬ 

mittee has also prepared suggestions for questions to be included on the 

survey report form used by the Joint Commission on Accreditation of Hospitals* 

Chapters and Districts of our Association participate with state and 

regional hospital associations in development of Physical Therapy Sections* 

Physicians have contributed to these programs as well as hospital administrators 

end physical therapists. 

Occupational therapy groups and Chapters and Districts of our Association 

hold joint educational meetings and have in many areas of the country co¬ 

operated in activities to attract students to these fields of work* 

Professional nurses in some areas participate in Chapters5 end Districts9 

educational programs and recruitment efforts* In a few instances nurses 

serve on Chapter or District Advisory Committees* 

Other groups whose members contribute to programs include social work and 

medical, record library science* Occasionally dietitians have participated in 

joint recruitment efforts. 

It can be seen that while no formal liaison lias been developed with non- 

physician groups closely related to physical therapists in the care of the 

patient, the "team" approach to patient care has fostered mutual respect among 

these groups. Inservice education and orientation programs for hospital 

personnel have also furthered understanding* 
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Legislation for the Regulation of the Practice of Physical Therapy 

As stated in the Articles of Incorporation of the American Physical 

Therapy Association the object of this organization shall be "to foster the 

development arid improvement of physical therapy service and physical therapy 

education through the coordinated action of physical therapists, allied pro¬ 

fessional groups, citizens, agencies and schools to the end that the physical 

therapy needs of the people will be met." 

Pursuant to the stated object and functions of the Association as 

defined in our Bylaws, the Association has through its Chapters promoted 

enactment of registration and/or licensure, laws in the various states,, There 

are now 32 such laws; more than three--fourths of these have been sponsored by 

our Chapters with varying degrees of support from State Medical Societies,, 

It is our belief that to meet the physical therapy needs of the people and 

to safeguard the welfare of the public mandatory licensure laws are necessary. 

This position was adopted by our Board of Directors in June 1958 for the 

following reasons: 

1} In states where physical therapy is not regulated by mandatory laws, 

there are unknown numbers of pseudo-physical therapists, graduates of 

“unapproved" schools or who have had no formal training, who practice 

physical therapy independently without prescription and direction from 

physicians, and who are not bound by a code of ethics other than the 

individual’s moral code. While the exact number of these independent 

practitioners is not available, it has been our observation that as the 

name and value of physical therapy becomes known, the number has increased 

and continues to do so. In many states chiropractors also presume to 

practice physical therapy and in at least one state are permitted by law 

to practice "physiotherapy." It is possible that about two-thirds of the 



patients in the United States who receive physical therapy are being 

treated by graduates of approved schools who are allied with physicians 

in their care of the patient® The remaining one-third of the patients 

may very well be in the hands of unqualified and unscrupulous practitioners® 

2) In 1957 a review of the content and administration of existing 

physical therapy practice acts revealed that there has been a trend 

toward stronger laws® Whereas from 1913=1952 (I4.O years) there were 11 

"permissive" laws" and I4. "mandatory" laws ' in effects in the period from 

1953=1958 {6 years) 5 "permissive" and 11 "mandatory" laws were enacted® 

That a "permissive" law does not effectively protect the public be~ 

ccmes evident by inspection of telephone directories in the major cities 

of states where such laws have been enacted® Health studios* massage 

parlors* and unqualified practitioners far outnumber the listing of 

qualified and ethical physical therapists and treatment centers directed 

by physicians® 

3) Only through "mandatory" laws requiring that physical therapists 

practice under prescription can the practitioners of physical therapy be 

inseparably connected with physicians® Members of this Association are 

bound by its Code of Ethics® A member found guilty of violation of the 

Code of Ethics and subsequently expelled from membership is no 'longer 

bound by the Code of Ethics, A voluntary registry finds itself in the 

same position as a professional organization in matters of discipline® 

Voluntary registration may be cancelled but since the voluntary registry 

has no legal status in the various states* the unethical physical therapist 

may continue his practice unless he is subject to action by the state under 

an enforceable law® 

-ft # 

Permits those who meet the educational qualifications as set by the laws to 
register as physical therapists and only those who are duly registered may 
call themselves registered physical therapists® 

■K* 
Provides that to practice physical therapy in the state* a person must be 
duly licensed and/or registered® 
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A ’'permissive1' physical therapy practice act has recently been 

amended because our Chapter was informed by the Board of Medical Examiners 

in that state that an unethical physical therapistss registration could 

not be revoked under the existing law® This unethical, physical therapist 

had been denied reinstatement to membership in our Association because 

of his unethical practices, the voluntary registry had investigated his 

practices with our assistance and the fact remained that the public of 

the state could not be protected® Therefore, it appears that a '’mandatory” 

law is the only far-reaching and enforceable means of controlling the 

practice of physical therapy® 

The primary purpose of governmental licensure and/or registration is 

protection of the public, and while such legislation has the concomitant 

effect of legal recognition of the physical therapy profession, we believe 

that such legislation is in the best interest of all physicians, all hospitals 

and treatment centers„ Under a ’’mandatory” law these "by-products5' occurs 

1) Patients find it necessary to seek the advice of a physician and are 

protected from the "man down the street®" 

2) Physicians and hospital employers are assured that those who are 

licensed to practice have met the requirements held by the state as 

necessary to the care of the patient® Because physical therapy is a 

relatively new adjunct to patient care not all physicians and hospital 

administrators are fully aware of the necessary educational qualifications 

for physical therapists® The professional liability of the physician and 

the hospital may be increased by failure to recognize that adequate train¬ 

ing is a desirable form of protection® 

3) A physician may still employ his own agent who works under his super- 

vision and treats only patients under his care® 
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U) A hospital may still employ 11 aides''' or !8non=prefe33ional assistants’ 

to sup pert the work of licensed physical therapists*, 

A voluntary registry may serve a purpose in those states which as yet 

have not e meted a physical therapy practice acto The American Physical 

Therapy Association finds at present that 69. 2 per cent of its active members 

and 70.2 per cent of its inactive members are registered with the voluntary 

registry, Hie American Registry for Physical Therapists. 

The pattern of development of professional groups in this country has 

since before the turn of the century included the legal sanction of the group3 

codes of ethics and the establishment of legal registers of ’’qualified18 

practitioners. Licensure laws have proven to be the best means of protecting 

the public and for policing the professions as borne out by the trend toward 

licensure of professions and occupations. In the early years of the nineteenth 

century only two professions were generally licensed by the state -- medicine 

and law. In 1952 nearly seventy-five occupations were licensed by one or mere 

1 
states. 

Because the states have assumed responsibility for protection of the 

public's health and welfare, the number of occupations licensed continues to 

grow. It seams wise for physical therapists to follow the established pattern 

which apparently has been deemed necessary by the states as evidenced by the 

more than 1000 licensure or registration laws now in effect. 

Our Association has throughout its history turned to the American Medical 

Association for advice and counsel. Our first model law was prepared by a 

legal counsel to the American Medical Associati.cn. In 1933 we requested the 

American Medical Association to assume responsibility for the approval of 

schools of physical therapy which became a .fact in 1936. We have consulted 

the American Medical Association upon several occasions for guidance to our 

le 
*Occupational Licensing Legislation in the States, The Council of State 

Governments^. Chicago, 1952 
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Judicial Committee in interpretation of our Code of Ethics and have been told 

that ours are excellently stated ethical principles* 

Because our relationships with the American Medical Association have been 

anc must continue to be based upon the goal of improved patient care* we are 

interested in the suggestion included in the report of the Joint Canmittee to 

Si.udy Paramedical Areas in Relation to Medicine* (November 3* 1958) namely* 

tie creation of an advisory board of paramedical professions to be composed 

of members of the paramedical groups* 

L 
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