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DIET RELATED TO KILLER DISEASES

TUESDAY, JULY 27, 1976

U.S. SENATE,
SELECT COMMITTEE ON

NUTRITIO.N AND HUMAN NEEDS,
Washington, D.C.

The select committee met at 9 :30 a.m., pursuant to notice, in room
1114, Dirksen Senate Office Building, Hon. George McGovern (chair-
man of the committee) presiding.
Present: Senators McGovern, Kennedy, Humphrey, Percy, Dole,

Bellmon, Taft, and Hatfield.

STATEMENT OF HOE. GEORGE McGOVERN, A U.S. SENATOR FROM
THE STATE OF SOUTH DAKOTA

Senator McGovEmsr. This morning we will investigate the relation-
ship between diet and health.
With today's hearing, the committee will begin to focus on the role

of diet in preventive health care, and the degree to which diet effects
the causation of the killer diseases.
This area will •be one of major concern for the committee in the

upcoming months.
When the term "malnutrition" is used it is usually .associated with

the problems of underconsumption and poverty. Tms certainly has
been and continues to be a major part of the malnutrition problem.
But the problem of malnutrition in the United States is also a problem
of overconsumption and undereducation.
Six of the 10 leading causes of death in the United States have been

connected to diet: heart disease, stroke, cancer, diabetes, arterioscle-
rosis, and cirrhosis of the liver. For example, obesity, which may effect
30 percent of Americans, increases the risk of heart attack, diabetes,
hypertension, and arthritis, according to HEW's "Forward Plan for
Health."
We produce and market more food than any other country in the

world. Yet we find that we have not attained widespread nutritional
health.
Our goal is simple: A healthy population. Diet can and should play

a vital role in preventive health care. A proper diet will not eliminate
all diseases, hut it can greatly affect the incidence with which the
various killer diseases strike.
In our deliberations today, I ask for your guidance on what steps

that Government, both Congress and the executive branch, must take
(1)
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to put this Nation on a sound basis of nutritional health. More specifi-
cally we will address today:
(a) The role of nutrition in preventive health care;
(b) The degree to which nutritional factors either play the prime

etiological role or else are highly contributory to the development of
given diseases; and
(c) Suggestions for modifying the educational, research, and health

delivery systems to incorporate nutritional factors.
I think the hearings held today and tomorrow will be of immense

importance to the well-being of the American people. This committee
is anxious to do what it can to articulate and modernize our national
food and nutrition policy, and to assist in the development of such
a policy. Included in that policy must be a keen awareness, and a will-
ingness to act on that awareness, of the relationship between diet,
health, and disease.
We are very grateful for the presence of these distinguished wit-

nesses today, but before I call on them I'm going to give Senator Percy,
the ranking member of this committee on the minority side, an op-
portunity to make a statement.

STATEMENT OF HON. CHARLES H. PERCY, A U.S. SENATOR FROM
THE STATE OF ILLINOIS

Senator PERCY. Mr. Chairman, I join in welcoming our very distin-
guished witnesses today and express my appreciation also for your
being here. Many of Us in Congress at one time or another have talked
about the problems of the Nation's health crisis. Certainly it looked like
a few years ago it was the No. 1 item on the Nation's agenda. We have
deplored the escalating cost of health care, dealt with maldistribution
of health manpower, criticized the lack of research funding, denounced
fraud and abuse in health care programs, and lectured on the growing
inaccessibility of health care for the average citizen.

Since the 91st Congress, many of us have participated in the abortive
debate on national health insurance, conceived by some as a panacea
for the ills of our health care system. In seeking a cure-all to the
Nation's health crisis too many of us overlook the underlying weakness
of a medical system that is oriented toward death prevention rather
than toward health promotion and maintenance.
The problems of health care have changed radically since the turn

of the century when infectious diseases were the reported leading
killers. Todai's killer diseases—heart attack, stroke and cancer—are
purportedly caused largely by factors which do not lend themselves
to direct medical solutions. It is not easy to prove the causes of disease
beyond a shadow of a doubt, but experts have found enough incrimi-
nating evidence to conclude that our super-rich, fat-loaded, additive
and sugar-filled American diet is sending many of us to early graves
unnecessarily. More and more health authorities now agree that spend-
ing money for medical care may have no more positive effect on good
health than making simple changes in the way we eat and live.
American families can ill afford to spend unnecessarily for medical

care. Large and persistent increases in health care costs, which con-
tinue to outpace inflation in the rest of the economy, boosted national
health expenditures in fiscal year 1975 to an unprecedented $118.5 bil-
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lion, or 8.3 percent of the gross national product. Americans now
spend on the average 10 percent of their total income on health care
alone. If nothing else, the pocketbook incentive should encourage
each and every one of us to test the thesis that good nutritional and
living habits can go a long way to prevent disease and maintain good
health.
This is what the hearings are all about—to increase our under-

standing about the relationship between diet and preventive health
care and to promote public awareness of the need for good nutritional
habits in the maintenance of health. At the end of these hearings we
hope to find the key to successful preventive health care—how to
persuade people to take personal responsibility for their health with-
out trampling on individual choice and freedoms.
Mr. Chairman, I'd like to express appreciation to the members of

the majority and minority staff who have worked together on these
hearings. Also I'd like to advise our witnesses, that with Congress busy
with floor activity and House and Senate conferences, trying to get
away for the Republican convention, some of us will have to sometimes
alternate and be in and out of the room. But we wish you to know
that we very much appreciate your being here, and your testimonies
will be read carefully by all members of the committee. We will try
to be here to the greatest extent we can, consistent with our other
responsibilities.

Senator MCGOVERN. Thank you, Senator Percy. We will now hear
from Senator Humphrey and then from Senator Dole.

STATEMENT OF HON. HUBERT H. HUMPHREY, A U.S. SENATOR
FROM THE STATE OF MINNESOTA

Senator Itcrmpn-REy. I wish to commend Senator McGovern for
scheduling these hearings involving nutrition and preventative health;
diet and disease on the first day and cancer on the second day.
The witness list is a very impressive one, and I am hopeful that

we can learn more about bow to pull together a sensible nutrition
program to improve the health of our people. With today's rapidly
escalating medical costs, this should be a top priority.
We have good evidence of the value of sound nutrition. But putting

together a sound program which is manageable, not overly complex,
or too expensive has been an elusive goal.
I have been especially convinced that good nutrition is especially

important for our young people. Several years ago, after demon-
strating the critical importance of sound nutrition before and after
birth, in terms of mental development, the W.I.C. program was
launched.
We all are aware how that noble effort has been treated under the

Nixon and Ford administrations. Time after time the courts have
intervened to force the Government to follow the directives of Con-
gress in getting the program started and spending appropriated funds
as directed.
I have been impressed with the recurring emphasis which educators

at all levels have given to nutrition education. It is clear to me that
an exciting nutrition education program could be developed to acquaint
students with the characteristics, the qualities and importance of food.
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Such a program is underway in St. Paul on a pilot basis. I am hope-
ful that it will be useful in learning more about approaches to a sound
and effective nutrition education program.
I have introduced legislation to establish a universal school lunch

program with nutrition education as an integral component.
In addition—and in part because of the arguments over the cost of

the universal school lunch program—I have introduced nutrition
education legislation which would authorize grants to train food service
and education personnel and develop educational materials. These
people would provide the basis for nutrition education programs in
our schools.
In introducing S. 3449, I suggested the numerous economic reasons

for improving our nutrition effort. I suggested:
Improved nutrition helps learning and the development of the brain;
Improved nutrition increases the capacity for work and raises the

productivity and the motivation of workers;
Improved nutrition results in higher resistance to disease and lowers

the severity of disease;
Improved nutrition decreases fetal, infant, child and even maternal

mortality;
Improved nutrition among poor children would lead to a 10 to 30

percent higher mental achievement.
It has been estimated that eliminating malnutrition among 3.3 mil-

lion poor children alone would produce a $6.3 to $18.8 billion increase
in GNP over the lifetime of these children.
While we can and need to make a much greater effort to develop

nutrition education programs for our youth, I also believe that we
need to develop a balanced, comprehensive national food policy with
nutrition as an integral feature. And I have introduced S. 3570 to
achieve this goal.
Mr. Chairman, I look forward to hearing the ideas and recom-

mendations of this distinguished group of witnesses.
Senator McGovern. Senator Dole?

STATEMENT OF HON. ROBERT DOLE, A U.S. SENATOR FROM THE
STATE OF KANSAS

Senator DOLE. The effects of the diet on human health should be a,
subject of compelling interest to all concerned legislators and pro-
fessionals in the medical and nutritional community. Not only is it a
subject which vitally effects every person, but it is an area which covers
the widest possible range of problems—everything from under to over
nutrition, and all included in the term "malnutrition."
With reference to the more specific relationship between nutrition

and cancer, we again are talking to a staggering proportion of the
population. Roughly one-half of the cancer cases among men, and one-
third of the cancer cases among women are thought to be related to
diet. It's a sobering picture.
Equally as overwhelming are the statistics on poor nutrition when

considered in terms of dollars, rather than in terms of lives. Testimony
given before this committee in 1972 revealed that our Nation's poor
dietary habits cost the country about $30 billion in health care each
year. This is a tremendous bill to continue paying, and I think it is



about time we look into the situation to see where money and lives can
be saved.
The situation is even more costly because of the social and family

hardships caused by poor nutrition. I think anyone who has watched
someone in their family suffer the effects of malnutrition will attest to
the strain and difficulties it inflicts on the family. Nutrition is one of
the most serious problems that we have to cope with. To paraphrase a.
recognizable TV commercial, one's health is his most valuable posses-
sion. We should protect it accordingly.
During these hearings, I hope that we will learn of significant con-

clusions that have resulted from the study of diet and health. Enough
correlation has been found between the two that it seems safe to set
forth general trends and theories. From there, general guides for re-
vised diets and reformed eating habits should be stressed.
By sharing the information already known about ways in which

nutrition affects health, and by presenting viable responses one can
make to the problem, I hope today's hearing will enlighten many to
these matters, and will encourage them to practice preventive medicine.
Senator MCGOVERN. I migld'add, we have lost two illustrious mem-

bers of this committee to the vice presidential selection process, as
both Senator Mondale and Senator Schweiker are absent today. We
hope there won't be too many more committee casualties as we move
along.
Dr. Cooper, we are very pleased to welcome you before this commit-

tee. Your expertise in this whole area of health and the public issues
associated with it is well known. So on behalf of the committee, I wel-
come you as the Assistant Secretary for Health of the Department of
Health, Education, and Welfare, and I will ask you to introduce the
colleagues who have come with you.

STATEMENT OF DR. THEODORE COOPER, ASSISTANT SECRETARY
FOR HEALTH, DEPARTMENT OF HEALTH, EDUCATION, AND
WELFARE

Dr. COOPER. Thank you, Mr. Chairman. I have with me at the table
Mr. Gene Haig lip, the Deputy Assistant Secretary for Legislation for
Health on my right, and to my left, Dr. Charles Lowe, who is my
Special Assistant for Child Health Affairs and to his left, Dr. Ben
Burton from the National Institute of Arthritis, Metabolism and
Digestive Diseases of the National Institutes of Health. In addition,
we have with us, backing up, for any specific information that may be
of interest to the committee, representatives of all six health agencies
who would be in a position to respond promptly and completely to any
of the issues that may arise during the hearing.
I am delighted to appear before this select committee today to ad-

dress the relationship between nutrition and health, a subject which I
regard as integral to present and future improvements in the health
status of the American people.
In formulating future health policy, I believe that we have now

reached a crucial point. Many of today's health problems are caused
by a variety of factors not susceptible to medical solutions or to direct
intervention by the health provider. In that sense, I only underscore
what Senator Percy had said in his remarks. Modern medicine has
conquered smallpox, tuberculosis, pneumonia and other major diseases
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which once were the leading causes of death in this country. We have
as yet no vaccine to prevent cancer and we have no single intervention
that will cure alcoholism, but we do know that to a substantial extent
an individual's behavior is capable of both causing and preventing
certain chronic disease problems.
We at the Department of Health, Education, and Welfare believe

that we need to call public attention on the underlying conditions or
antecedent causes of preventable diseases rather than concentrating
solely on the treatment of diseases themselves. It is in this context of
prevention, then, that I wish to focus my discussion this morning on
diet and health. At the heart of our efforts is the conviction that people
throughout the country want and can benefit from more authoritative
guidance about nutrition. We feel that there is much already known
about nutrition and health which has not been transmitted effectively
to the public. It is equally clear, however, that there still are major
gaps in our understanding of nutrition and that these gaps must and
can be filled by intensified research.
While scientists do not yet agree on the specific causal relation-

ships, evidence is mounting and there appears to be general agreement
that the kinds and amount of food and beverages we consume and the
style of living common in our generally affluent, sedentary society may
be the major factors associated with the cause of cancer, cardiovascular
disease, and other chronic illnesses.
Senator MCGOVERN. Dr. Cooper, could I interrupt you? I think we

need to underscore the point you just made with regard to the direct
relationship between malnutrition and these major diseases. In reading
the submitted statements, I noticed that Dr. Winikoff states a 10-
percent increase in weight results in a 30-percent increase in the prob-
ability of coronary disease. The Department of Agriculture issued a
report in 1971 indicating that on a broader level there's a very strong
relationship between diet, heart disease, and the other killer diseases.
I'm wondering if, in general, you agree with the thrust of this

USDA report, which I have just referred to, entitled "A Study in Hu-
man Nutrition Research." The basic assertion here is that a properly
balanced diet would have a very dramatic impact on the saving of
human lives.
Dr. COOPER. There is no question in my opinion about that par-

ticular conclusion, Senator McGovern. When I was Director of the
National Heart and Lung Institute we instituted several studies in
order to find ways to give specific guidance to the public about what
kinds of nutritional information would be of particular help in re-
ducing that relationship between the proneness, particularly of the
middle-aged American male to coronary artery disease. So I do feel
that particularly excessive weight, which is a form of malnutrition,
obesity, that is not from a deficiency but an excess or a disbalance of
intake, can substantially contribute to coronary artery disease.
I notice on your agenda for tomorrow you will be talking specifically

about some of the dietary relationships to malignancy and, again, I
underscore that this is only one of several relationships. As I will point
out later in my testimony, throughout the life cycle there are condi-
tions in which susceptibility to infection from real malnutrition only
heightens the risk that the individual might face. It is not strickly a
question of weight.
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I think our perceptions of what is healthy, the robust corpulant
person that was our perception of success at the turn of the century,
is not appropriate. Whereas I think the American public needs to
have the opportunity to make free choice and needs to have the
opportunity to take all the advantages of modern technology and
preliminary food preparation to make a housewife available for choice
to do other things, there is no reason in my opinion why the food in-
dustry, the governmental officials, the agriculturists and medical pro-
fession cannot provide guidance as to how to do this in a constructive
way that is helpful and will further promote the public interest.
Senator McGovERN. This particular study, which USDA completed

5 years ago, indicates that there were some 1 million people who died in
1967 from heart disease and related diseases; over 5 million suffering
with definite or suspect heart disease; and concluded that this resulted
in a total medical cost to the American people was $31.6 billion in 1962.
This study attempts to estimate what the savings might be both in

the number of heart cases and also the savings financially to the Amer-
ican people if proper diets were provided. They estimate that they
could reduce by 25 percent the number of heart disease sufferers in
this country if people had an adequate diet. They also estimate that
adequate diets would reduce the medical costs $31 billion—stemming
from heart disease by 20 percent.
Do you think those estimates are within reasonable ranges, based on

your own studies Doctor?
Dr. COOPER. Yes. We participated in those studies, Senator, and we

provided some of the basic information of an epidemiologic nature
that contributed to these kinds of conclusions.
You may recall that 15 years ago the Congress, along with the Na-

tional Heart Institute at that time, supported preliminary studies of
a diet-heart relationship to see whether it was practicable to design a
study in this free living population which could give some more solid
scientific information about confirming the fact of the relationship of
diet to heart disease.
Economic factors and practical management factors led us away

from that next step but we have designed in the interim other studies
to delineate the role of nutrients, particularly lipids, in the diet. We
feel that as with our success with prevention of hypertension as a
major factor in coronary artery disease, we could make further inroads
on coronary artery disease as the modern epidemic in this time. We are
seeing for the first time in these last couple of years a downturn in the
rate of increase in coronary artery deaths and deaths from heart attack
in this country, and I think the whole preventive effort is beginning to
take hold, and if we could add to it a real dimension of a real practical
program of diet and nutrition it would greatly help this trend.
I think what we are really talking about here is a practical program.

The housewife that goes to the store to purchase foods has to aye a
little more solid information than we can now provide her about
the way to buy healthy foods. In this regard, our programs of food
labeling and the efforts of the prepared food industry to make products
that are more suitable will contribute to the ability of the housewife
to pick out foods in our modern setting that can help us achieve a
25-percent reduction in incidence and 20 percent in savings.
I do think they are within the realm of possibility.
Senator MCGOVERN. Thank you, Doctor.
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Dr. COOPER. In this country today, the classic nutrition deficiency

'diseases such as blindness due to lack of vitamin A, scurvy, beriberi, or

pellagra, no longer are the scourges that still unfortunately exist in

too many of the developing countries of the world. The overwhelming

majority of our population obtains enough of the essential nutrients

which are critical in preventing these diseases and thus seem to be free

of their threat. This is due to the generally high standard of food

intake in the United States, the availability and extensive use of a

large variety of wholesome foods in this country, and to remedial

action such as fortifying or enriching certain foods with critical nutri-

tional factors which otherwise might be in short supply in the diet

of some individuals. For example, the addition of vitamin D to milk

and vitamin A to margarine, certain B vitamins and iron in flour and

cereals, and iodine to salt.
We must, however, move much further in utilizing optimal nutri-

tion as a preventive health measure. In many instances our knowledge

is already adequate to permit us to utilize education as an important

tool to prevent disease and to improve the well-being and longevity
of our citizens by fostering more healthful food consumption prac-

tices. Here I am particularly referring to obesity, a widespread and
most important nutritional disease and a public health problem of
constantly growing proportions in the United States. And my own
figures only underscore those which you made in your opening
statement.

Since food patterns are established in infancy, parents and other
caretakers of infants and young children must play a strong role in
determining the nutritional health of children. Emphasis should be
given to helping parents understand the nutrition needs of children
and how best to meet them while, at the same time, developing sound
food habits. And there's a real biological basis, I might say paren-
thetically here, for seeing to it that excesses are not introduced as a
feature of the food habit process in the young.
Over the long run, one of the most productive ways to improve the

health status of the Nation is to increase nutrition education in the
schools. We plan to enlarge our cooperative efforts with the Office of

iEducation n the development of model curricula and specialized
techniques to assist in the teaching of elementary and secondary school-
children about the role of nutrition in total health and how they can
practice more healthful food purchasing and food consumption habits.
The use of nutrition labeling of food as one focus for such programs
and discussion of the nutritional basis for the selection of the com-
ponents of school lunch programs can serve to reinforce desired prac-
tices with respect to diet anenutrition.
There are also under consideration proposals to develop nutrition

education programs in the context of the new health education law
which von recently passed, and which was signed by the President in
June, to alert people to the current, scientific information on the links
between nutrition and health. The Food and Drug Administration,
for example, already has underway a media-based proaram. to educate
the public on nutrition labeling, how to make use of them. Meetings
with nutrition authorities and media experts will help to establish the
substantive content of such programs and to assist in the design of
specific communication strategies.
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In other words, we recognize that a different kind of expertise is
necessary here to make the kind of impact that I think is lacking in
our programs to educate and inform the American public.
Groups such as the Advertising Council or the newly established

non-Federal National Center for Health Education, or similar groups
could and should be utilized to undertake some phases of the public
education campaign.

Senator MCGOVERN. Dr. Cooper, could I interrupt you just momen-
tarily? Are you familiar with the nutrition education bill that I and
Senator Humphrey and others have sponsored in the Congress?
Dr. COOPER. Yes, sir.
Senator MCGOVERN. Does that meet the kind of objectives you're

talking about in your testimony today of disseminating information
that the American people need throughout their lives to know what
they should eat?
Dr. COOPER. Yes, sir. I think its specifications do lay out the kind

of information that's necessary and the two dimensions which I will
mention: How nutrition is important to maintenance of health during
the life cycle of the individual, and how abuse of the diet contributes
to generation of disease; but also how proper nutrition can contribute
to the treatment of disease. I view in your bill that those specifi-
cations are the objectives set forth.

Senator MCGOVERN. Just to underscore right at the outset of your
testimony the point that you're making on the importance of preven-
tive medicine, would you say that nutrition is currently the Nation's
foremost preventive health issue? Is there any other factor that's more
important in your judgment in an intelligent effective program of pre-
ventive health care, preventive medicine, than good nutrition?
Dr. COOPER. Well, I think it's the building block, Mr. Chairman,

on which all other aspects are based. In that sense, I would endorse the
idea that good nutritional practice as well as other good personal
health maintenance practices are fundamental. As you know, I think
in specific areas there are things that we have already shown that can
make tremendous impact, like on the field of hypertension. I think in
the field of immunization and sanitation we have tremendous oppor-
tunities to do things.
But in the personal sense—and this is an area where I feel that the

American public from time to time gets led astray about their own
responsibility—I think nutrition is one of the fundamentals. I think
that it has been neglected and I would agree with you that one of
the most, if not the most important thing besides general self-care and
self-responsibility is proper nutrition.

Senator MCGOVERN. Is it not a fact that of the 10 leading causes
of death in this country at least 6 of them are directly related to
malnutrition?
Dr. COOPER. Yes. That's absolutely correct.
Senator MCGOVERN. Just one more question—and I don't want to

delay your testimony—this committee in recent years has concentrated
on the problems of the poor, the problems of those who don't get enough
to eat. Is it not a fact that looking at the problems of the American
people as a whole that overconsumption may be as serious a problem
of nutrition as underconsumption ?

S.
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Dr. COOPER. Particularly overconsumption of the wrong things,
Senator. I would agree with that. Very often in the poor we see people
who are plump who might be called obese, and people would then
conclude that they do not have a deficiency because they look rotund,
healthy in one sense of the word. But it is true that the consumption
of high carbohydrates sources with the induction of obesity constitutes
a very serious public health problem in the underprivileged and
economically disadvantaged. I would agree with that.
Senator MCGOVERN. Thank you.
Dr. COOPER. Now one area which I view with particular concern

and importance is the role of nutrition during various stages of the
human life style and I'd like to spend a few minutes commenting
on this topic, starting from the beginning of it, during pregnancy and
during the problems of the elderly.
Pregnancy is probably the greatest so-called normal physiological

stress and the most common major alteration of the normal biologic
life processes to which a woman is subjected during her lifetime.
Because of the demand of the growing fetus and physiologic and
metabolic changes which take place in mother, different nutri-
tional requirements apply to this period and to the subsequent pe-
riod of lactation. There is a strong relationship between the nutri-
tional status of the mother in the course of the pregnancy and the
health of the infant. There are fewer stillbirths, premature births,
toxemias of pregnancies, and illnesses in the newborn infant if the
mother has consumed a balanced adequate diet before and during her
pregnancy. Famine conditions during World War II in Holland and
the siege of Leningrad led to the well-documented observation that
severe undernutrition in terms of total calories also significantly re-
duces the birth weight of the full-term infant and decreases its body
length markedly, though these do not change to an equal degree or
proportionate degrees.
In this respect, pregnancy in adolescents is particularly critical.

Because they are still growing, most girls under 17 have greater
nutritional requirements relative to size than adult women of equal
size, and pregnancy may compromise their growth potential and
increase the risks of complications in pregnancy such as iron-deficiency
anemia, fetopelvic disproportion, prolonged labor, or toxemia. The
average birth weight of infants born to adolescent mothers is sub-
stantially lower, the proportion of infants with abnormally low birth
weight (an index of risk) is greater

' 
and infant mortality rates are

higher. Though we are not certain that through nutritional inter-
vention we can change the proportion of low birth weight infants
in this age group, we are certain that lack of adequate nutrition
complicates an already serious problem. And I might say here it
is a .growing, if not alarming problem 20 percent of our pregnancies
comma to term at this point in time are in teenage young women
and this is creating an important health problem, both for the mother
and the infant, and also important problems for the health of society,
since it impacts on the social and economic status of families. In sum,
special attention should be paid to fulfillment of the nutritional re-
quirements of the adolescent mother and fetus while we do other things
in preventive medicine to try to bring the right information to young
people, both males and females, about the implications of this par-
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ticular situation. We have to be aware also that the risk to the fetus
is particularly acute in this age group that has other nutritional
problems, since it depends on an adequate intake of calories, protein
and other minerals like calcium, iron, and folic acid.
Now in contrast with young animals, the human young take a seem-

ingly infinite time to learn to feed themselves without outside help.
For almost 3 years, the infant is dependent on its mother's ability to
provide and select its food. The first 9 months of this period are spent
in utero abstracting from the mother's bloodstream whatever nutrients
ara required. If the mother's diet is insufficient, her tissues may have
to yield some of the missing nutrients, as in the case of calcium and
phosphorous derived from the maternal skeleton. Thus, maternal nu-
trition affects the fetus long before it first encounters the perils of
extrauterine life. Human breast milk may be considered the ideal
starting food for the infant but a well-chosen bottle formula is a very
satisfactory substitute. The degree of completeness of the infant's de-
velopment subsequent to the first months on milk, with or without
other food adjuncts, now depends on solid food to complete the diet
from the nutritional standpoint.
If there is a continued pattern of deficient nutrition the stage

is set for suboptimal development of the child in many dimensions:
behavioral, physical, intellectual. It will require many years of sub-
sequent optimal nutrition to effect catchup growth and development,
if indeed, this is ever achieved.
The nutritional needs of children and adolescents—are unique

and increased over those of normal adults. These requirements are
determined primarily by the need for building and maintenance of
new body tissue by the demands of a high order of physical activity,
and to some extent by interrelated intrinsic and environmental factors,
including emotional changes as the growing child reacts to his matu-
ration and his surroundings. Some problems, even of hypersensitivity,
which I haven't mentioned in any detail but need to be kept in mind.
In general, adolescents require a high caloric intake because of strong
physical activities and an abundance of good quality protein and min-
erals because of rapid growth. The need for vitamins is enhanced
beyond that of a sedentary adult because of the characteristic high
metabolic activity of this period in the life cycle.
As the individual reaches adulthood the body's nutritional needs

for maintenance of health and optimum working capacity is unin-
fluenced by growth and development. The level of everyday physical
activity plays an important role in determining the content of the daily-
diet, particularly the caloric content, which should decrease, not in-
crease, as physical activity diminishes. As an individual begins
to grow older, the metabolic rate begins to slow down and energy
requirements are similarly reduced. You will note that most of my
testimony subsequent to this will apply to adults under various cir-
cumstances of health and disease.
Sound nutrition in the elderly is not fundamentally different from

that in the mature adult. The basic requirements for satisfactory me-
tabolism are essentially similar throughout life except that their ap-
pears to be an increase in the requirements for vitamins. However, cer-
tain characteristics inherent in the process of aging and peculiar to the
elderly add unique facets to geriatric nutrition. Usually less physical
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work is performed in advanced age and therefore the individual's
caloric requirement diminishes. Dietary calories which are not used
are stored in the form of body weight and individuals who continue
the richer diet of their physically more active days will gradually be-
come obese. Now the chances, however, for a development in the other
direction, toward undernutrition, are equally great. Loneliness, eco-
nomic strictures, inadequate dentition, decreased physical activity, di-
minished sensitivity to taste and smell—all work toward a pattern of
a decreased food intake and deficit nutrition. Extrabiological factors,
a sense of isolation and "uselessness," depression, and poverty fre-
quently set a dangerous trend which must be strongly counteracted to
maintain the health of the individual during one's advanced years.
At this point, Mr. Chairman and members of the committee, I would

like to deal briefly with specific diseases which can be brought about.
by faulty nutrition during any point in the life cycle.
The first category that is usually spoken of is malnutrition. Now

those that come to mind first are the various classic deficiency diseases
caused by the inadequate intake of essential nutrients which usually
occurs over a prolonged period of time. Classic examples include such
diseases as pellagra, caused by a deficiency in niacinamide ; scurvy,
the result of severe vitamin C deficiency; rickets, caused by a lack of
vitamin D; beriberi, due to chronic vitamin B, deficit; iron deficiency
anemia, caused by insufficient iron in the diet; and protein and calorie
malnutrition, which I have mentioned earlier.

Nutrition research has taught us that the preceding cases involve
specific relationships of cause and effect. The picture is not as clear with
respect to other diseases where nutritional elements may be important
contributing factors in the causation of the illness. I am referring here
particularly to degeneration of major blood vessels of the body—
atherosclerosis—and its most frequent clinical expression—coronary
heart disease. We can cite multiple causes which induce athero-
sclerosis. It can be attributed to abnormal fat transport or metabolism,
bad dietary habits, disorders of blood flow and blood clotting, hor-
monal imbalance, extensive or long-term use of nicotine

' 
obesity, a

sedentary mode of life characterized by habitual physical inactivity,
or a stress-seeking personality type. Heredity is an important factor
in individual susceptibility, we believe. Also longstanding hyperten-
sion and diabetes constitute predisposing and contributing factors.
In recent decades a body of suggestive research evidence indi-

cates that the nature and extent of fat intake, as well as fat transport
and metabolism are involved in atherogenesis in some as yet unclari-
fied fashion. Pa:tients with known advanced atherosclerosis or with
established coronary heart disease very often exhibit elevated blood
lipid and cholesterol levels. A relationship exists between the quanity
of dietary fat and its qualitative makeup and the blood lipids. The
isocaloric substitution of unsaturated fats in the diet for saturated
fats results in a marked lowering of the previously elevated plasma
cholesterol levels. Even more striking results are obtained if pure
polyunsaturated fatty acid esters are administered. Conversely, plasma
lipids arise when a diet rich in saturated fats is given. The mechanisms
by which polyunsaturated fatty acids lower serum cholesterol are as
yet poorly understood. In brief, a correlation between dietary fat and
certain features of the blood lipid picture has been established by
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research procedures long supported by Congress and carried out in
cooperation with the National Heart and Lung Institute. A relation-
ship between between high blood cholesterol, B—lipoprotein, and triglycerid.e
levels and atherosclerosis is strongly suggested, but to date there is
not enough direct experimental evidence to establish that the three
factors are sequentially involved. That is, that the dietary fat pattern
leads through elevation of B—lipoprotein or cholesterol blood levels to
the development of atherosclerosis. On the other hand, experimental
evidence has been emerging during the last decade which seems to
establish that maintaining a low serum cholesterol and serum tri-
glyceride level with controlled diets for 5 to 10 years or more results
in a reduced incidence of deaths from coronary artery disease.
Now I have dwelt at length on this particular subject because coro-

nary heart disease is statistically our number one killer disease and
because altered nutrition has tremendous preventive potential in
curbing coronary heart disease. Even if what I said was completely
unsubstantiated by future research, there is nothing that I know of in
the recommendations to reduce fat intake, to reduce obesity and main-
tain an optimal body weight with an appropriate level of physical activ-
ity would in any sense be harmful. In fact, I'm quite aware that it will
be beneficial for the prevention of other diseases as well. And as a
real preventative, I cannot give you a formula which will prevent
heart disease by diet. We speak of this as a possibility. A great deal
more nutrition research work, both on a basic and applied clinical
level, will have to be conducted before one can speak with greater
certainty concerning large-scale application, but the principles of
reduction of obesity, a balanced diet, proper fortification, particularly
for the elderly, can only help in my view toward the establishment of
a sound basis for the prevention of a wide spectrum of diseases.
In recent years obesity has become a public health problem of

considerable importance in the United States. Approximately 20
percent of all adults are overweight to a degree that may interfere
with optimal health and longevity. Obesity aggravates cardiovascular
disease and osteoarthritis and increases the liability to hypertension,
atherosclerosis, hernia, and gallbladder disease. It also may facilitate
the emergence of latent diabetes in predisposed individuals as they
approach an advanced age and adds to the hazards of surgery; it
makes for postural derangement, and in extreme cases, it is the cause
of obesity dyspnea with plumonary insufficiency. It is also of interest
that the mortality from cirrhosis of the liver in obese males is 249
percent of that expected of the non-obese.
Now medicoactuarial statistics make it quite clear that the obesedo not live as long as the lean. The chief causes of death among over-

weight individuals are cardiovascular-renal diseases, diabetes, and
disorders of the liver and biliary tract. That's the gallbladder. Theburden of obesity is not borne equally among all segments of society.In the United States, it is more likely to be found in the lower socio-(Tonomic strata, as I mentioned before; and this association is par-ticularly marked in poor women and to a lesser extent in middle classmales.
Again, I would emphasize the statistical importance of obesity inour population and the strong need for and potential benefits ofsystematic preventive action beginning in early childhood. In this

76-554-76-----2
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case I would say parenthetically, Mr. Chairman that we do not have
to have the benefits of a special insurance policy to implement a
nationally important preventive program of medicine. It depends on
the individual and the support which we can give them by giving them
the right information.
I understand that the subcommittee will be receiving testimony

tomorow on the relationship between diet and cancer; therefore,
rather than addressing this topic, which I do not wish to downplay
since it is the most feared of American diseases, I would underscore
that I have reviewed a good deal of that situation and testimony and
only subscribe to the importance of paying attention to the benefit
that good nutrition can play in studying the cause of cancer, but also
in the response to modern therapies of cancer.

Senator MCGOVERN. Dr. Cooper, you said we need more research
and more statistics to make definitive statements about the relation-
ship of malnutrition to heart disease and other major killers, but the
need for more statistics would in no way, as I understand it, weaken
your judgment that there is a very definite adverse relationship be-
tween malnutrition and the serious killer diseases. This uncertainty is
simply a question of degree and specifics, as I understand it.
Dr. COOPER. It's a question of specificity. I know of no condition

where the elimination of obesity wouldn't be a beneficial public health
preventive effort. That goes for heart disease; it goes for cancer; it
(roes for arthritis; it goes for diabetes; it goes for any of the modern
killer diseases in America.
I think we have plenty of information to establish that. What I'm

trying to help establish with a modern research program is to get
more specific information about how certain groups, particularly tar-
get groups in the population, can better benefit from specific infor-
mation whether they are young or elderly, whether they have certain
kinds Of diseases or not. That's where the research is needed.
We also need a great deal of research on how to measure deficiencies

in nutrition. When I was trained as a physician I was taught to look
at individuals and I could look at apatient and I would write down on
the chart that this is a well-nourished 50-year-old white male. We
have since learned that my eyes or anyone's eyes may be really not the
right mark of adequate nutrition. We may need other information and
I think Dr. Gori will be talking about that with you in some technical
detail tomorrow.
I think that, as I mentioned earlier, at the turn of the century it was

a mark of success to be rather corpulent or obese. Again I think we
have changed our notions of what constitutes good nutrition in re-
lationship to disease.
Now I'd like to comment briefly on nutrition and diet as a tool in the

treatment of disease. Altered nutritional intake in the form of special
diets plays an important role, as you are well aware, in the treatment
of certain diseases. With your permission, I would like to take a few
moments to cite a few examples. Probably the best known of these
is the special diet of patients afflicted with insulin-requiring diabetes,
so-called juvenile diabetes. The Congress has taken special notice of
this public health problem in a recent commission which it chartered
and a recent recommendation to expand our efforts in this regard.



15

In addition to the daily injection of needed insulin, the patient's
total caloric intake is regulated and the intake of refined carbohydrates
is restricted to enable the patient to lead a near-normal existence and,
hopefully, to postpone the premature onset of the grave complications
of this disease. Possibly less familiar is the use of special dietsin
which the amount of protein and salt is regulated in patients with
various kidney diseases. In chronic progressive renal diseases, a prop-
erly constituted diet can prolong the normally functioning life of the
patient for months and years before the more heroic lifesaving meas-
ures of dialysis or kidney transplantation need to be resorted to.
An extreme form of special dietary treatment has come to the fore in

recent years that merit your attention. I am referring to the "total
parenteral nutrition," a treatment method where all the nutritional
requirements of the patient are satisfied through the intravenous in-
fusion of chemically defined, specially constituted solutions. Total
parenteral nutrition has been particularly successful in infants with
congenital anomalies of the gastrointestinal tract which made normal
nutrition—and thus continued survival—impossible. Such infants are
now being fed parenterally for months—and grow and develop normal-
ly—until they are in an optimal state, and somewhat larger, for elec-
tive surgical repair of the defect.
The lifesaving effects of total parenteral feeding have been proven

in many patients who could no longer be nourished by way of the
gastrointestinal tract prior to contemplated surgery, because of malig-
nant or other severe lesions. In other cases, after massive intestinal
resections, which left the patient with an inadequate intestine, or in
overwhelming cases of regional enteritis or ulcerative colitis, long-
term parenteral nutrition has permitted gradual reassumption of func-
tion by the intestinal remnant.
My point is that here again has been another approach that's sup-

ported by the research effort in which proper nutritional information
has permitted adequate dealing with the treatment of a wide variety
of chronic diseases.
I am also interested in presenting to you this morning our sug-

gestions for modifying the educational, research, and health delivery
systems to incorporate nutritional concerns.
Mr. Chairman and members of the committee, you're probably well

aware of the March 1975 policy statement reviewed in the commit-
tee's report on the health aspects of nutrition which was issued by
the Seuetary of the Department of HEW. Since that time, the Public
Health Service has included within its forward plan a detailed state-
ment of the range of nutrition activities to be carried on within the
Public Health Service. We have several major objectives for the com-
ing years and we have begun to focus our resources toward our goals.
Our strategy. has five aspects. We recommend the continuing re-

search,. monitoring, and nutrition surveillance, for the reasons that I
have discussed earlier. We think, as I mentioned in the first few pages
of. my statement, that education of the public is going to be absolutely
critical to the success of this effort, with special emphasis on children
in schools and professional health personnel. I am concerned that the
physicians as well as other health professionals do not always pay
enough attention to the newest information on nutrition and how the
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newest information can be beneficial in the management of their
patients.
We additionally recommend incorporation of nutrition services into

the health care delivery system and we shall make those kinds of
recommendations. Regulatory efforts, including the food labeling ac-
tivities of the Food and Drug Administration I have mentioned be-
fore. These are not only for the purpose of insuring the quality and
safety of the information, but to provide still another resource for the
consumer to get the best information possible. It has to have a posi-
tive aspect and I think it will.
And, lastly, we are recommending improvement of our interdepart-

mental cooperation, a facet of our activities which you have pointed out
to us in the past could stand strengthening.
Special emphasis will be directed at research to improve our knowl-

edge of human nutritional needs, determine how nutrition affects cog-
nitive development and to improve our understanding of how nutrients
interact with each other and with drugs. For example, oral contra-
ceptives. We now understand that we have to be much more sensitive
to the long-term administration of a variety of things and their in-
teraction and the role of certain substances like food fiber in our diets,
which Dr. Gori will discuss with you tomorrow.
In addition, we will be stressing studies on the biological as well

as social and psychological aspects of overeating and how people can
modify their eating practices toward more healthful patterns of be-
havior. We are continuing to monitor the nutritional status of the total
U.S. population through the health and nutrition examination survey
called the HANES survey, which permits us to determine differences
among subgroups of our population and to determine changes over
time.
We are also planning over the next several years to expand our sur-

veillance program operated by the Center for Disease Control in the
context of the new legislation which I mentioned before, from nine
States to a national nutrition surveillance program. This will enable us
to maintain current information on the status of individuals and
groups with nutrition problems in specific sections of the country and
to design intervention programs—in collaboration with State and local'
authorities—to reduce the disease consequences of poor nutrition. Clas-
sical examples here have been iodine deficiencies which resulted in
goiters in certain geographical areas of the country.
I previously addressed our education goals as related to prevention

strategy and will not detail it further at this point.
Nutrition in the health care delivery system is a real challenge.

To make nutrition concerns an integral component of the Nation's
health care system, we plan to assist State and local health agencies
to establish and conduct nutrition education programs. Information on
program planning techniques and background data on nutrition will
be distributed to State and local planning agencies. It is also expected
that the national guidelines for health planning, which are required
in Public Law 93-641, are now under development and will incorporate
appropriate goals and standards on nutrition for the healthy as well
as those in long-term care facilities.
Another initiative, which I believe has significant implications, will

be to develop model nutrition education programs for those in train-
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ing for health professions to enable them to improve their patients'
eating habits. And in that sense, we have experience with our recent
program on high blood pressure to understand how to effect that
educational process not only through the development of curriculum,
but also through the assessment of accreditation and licensing
processes. Similar efforts will be made to design programs to improve
the nutritional knowledge of the people already, in practice in the
various health professions. We have received excellent cooperation
in these kinds of plans from the professions involved.
A major nutrition function of the Federal Government is sur-

veillance of the nutritional quality of the national food supply as
related to meeting the nutritional requirements of the population. The
Food and Drug Administration has intensified efforts in recent years
to effect modification of the nutritional quality of the national food
supply so as to meet the nutritional needs of the population. The FDA
will be intensifying research efforts on the biological activity and
safety of vitamins and minerals which are used to fortify foods as
well as dietary supplements. Another area which is receiving em-
phasis is determining the nutritional impact of changes in food proc-
essing technology. The knowledge from this research is being used
to guide regulatory efforts for improving the nutritional quality of
individual foods as well as the total food supply.
The FDA will continue to work with industry to encourage the

appropriate nutritional labeling of foods. Survey research has shown
that over 50 percent of the consumers use this information for buying
or planning purposes. This was widely challenged as a positive step
at one time. Efforts are also underway to expand nutritional infor-
mation on the label which will benefit those who need specific infor-
mation on specific diseases. We look upon nutritional labeling as
an effective way to provide the consumer with nutrition information
about the food. We are supporting efforts that will expand one's
ability to utilize this information to improve the nutritional quality
of one's diet and I, for one, reject the idea that the public is not so-
phisticated or intelligent enough to use appropriate information.
The Department cooperates in the implementation of the Depart-

ment of Agriculture's program to provide nutritious foods to preg-
nant women, infants, and children—the WIC program—who are de-
termined by health professionals to be nutritional risks because of
inadequate nutrition and income. As I mentioned earlier on, in our
well-baby clinics, we will provide sites of action for this program.
We are also now reviewing with the Department of Agriculture how
we can interrelate in a statistically useful way the nutrition com-
ponent of the HANES survey with the food consumption survey of
the USDA in order to make it more efficient.
Senator HUMPHREY. Mr. Chairman, may I just interrupt and ask

did you, Dr. Cooper, weigh in at all with the Department of Agri-
culture when they were holding up on the WIC program? Everything
you have said here relating to women, infants and children through-
out your statement indicates the importance of early dietary suffi-
ciency, in other words, the proper diet during periods of pregnancy
and immediately after birth; and yet you know that we have had
to go to court repeatedly to get the Department of Agriculture to
spend even the limited amount of money that we made available.
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Now I want to know did the Department of HEW that expresses
to us this deep concern over the health of our people and gives abso-
lutely incontrovertible evidence as to the importance of adequate
diet, particularly in pregnancy and immediately after birth of a
child, did you tell the Secretary of Agriculture to support the expend-
iture of these WIC funds?
Dr. COOPER. Senator, in all candor, I did not.
Senator HUMPHREY. Did anybody force you to do so?
Senator DOLE. You did.
Senator HUMPHREY. Besides me and George McGovern and Bob

Dole?
Dr. COOPER. Not to my knowledge, Senator.
Senator HUMPHREY. Have you sent this testimony over to the

Secretary?
Dr. COOPER. Yes, sir. This was cleared through the regular process.
Senator HUMPHREY. I know how they clear it over there, but did

he ever see it?
Dr. COOPER. We have not sent it to OMB. What I meant was that

we did send this testimony to the Department of Agriculture.
Senator HUMPHREY. Really, I'm very serious about it because we

have tried to get that program underway, as you know, and now it
is underway but, quite frankly, there's been waste in it because the
court ordered expenditure of funds more rapidly than you were able
to program it simply since the Department delayed in putting the
program into action. They spent 1 full year dragging their feet and
didn't move a muscle. It's like they had political economic and intel-
lectual paralysis. Do you recall that?
Dr. COOPER. I recall the discussion, yes. Those of us in the clinics

of the Public Health Service were not suffering from paralysis. We'll
be pleased to incorporate the best resources we can to serve the public
as they are made available.

Senator HUMPHREY. I know that you wanted to do your job, Doc-
tor. I'm not faulting you at all. I just simply say the OMB and the
Department of Agriculture obviously didn't understand what you
were saying or the message didn't get through, because I don't believe
anybody could be so stupid and cruel as to deny the evidence which
you presented in this statement. When you present what you have
said here today about the importance of adequate diet during period
of after conception, during pregnancy and immediately after birth,
it's perfectly obvious that they either didn't understand what you
were saying or they are just mean, one or the other.
Dr. COOPER. I think there's one other option. I'm reluctant to step

into the controversy at this late date, Senator, but there is one other
option that you mentioned before and that's the management problems
of getting the program off the ground and the rate at which the funds
are expended.
Senator HUMPHREY. The first management problem was minor.

It was $40 million for the United States. That would hardly take care
of the postage to mail out the notices under the new rates. But seri-
ously, I mean, what happened was-
Dr. Coorm. I know of no-
Senator HUMPHREY. What happened was these appropriations built

up over the years and then the court said, "Look, in case you didn't
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know it, you have to be a law abiding agency. The law has been
passed. It's public law. Mr. Secretary, you have to obey the law."
Then you had $269 million or more—I don't remember the exact
amount that was piled up, and that regrettably was used rather hur-
riedly. I'll come back to you. I have a lot of other questions, but I have
been very disturbed about this one.
Dr. COOPER. We will work jointly with the Department of Agri-

culture in trying to make sure our views on health needs are trans-
mitted to them. As I mentioned earlier, my evaluation of the status
was transmitted to the Department of Agriculture.
Mr. Chairman, I will not take any more time to review all the ac-

tivities in nutrition of the six health agencies. I have a detailed sum-
mary which I would like to submit for the record that's an updating
for your review.'
In closing, I would like to mention that the enactment of Public

Law 94-317, the National Consumer Health Information and Health
Promotion Act of 1976 which was signed June 23, should insure that
the initiatives mentioned will be kept on track. The act directs the
Secretary to establish in the Office of the Assistant Secretary for
Health a new Office of Health Information and Health Promotion.
The Office is to be responsible for coordinating activities relating to
health information, health promotion, preventive health services, and
education in the appropriate use of health care. While its responsi-
bilities are just in the process of being implemented, I expect that the
Office will provide an organizational focus for interagency and inter-
departmental concerns as well as our own activities as expressed by
Senator Humphrey so that we can be an effective community.
I thank you for the opportunity to appear before you today on

this topic which I find extremely important to the whole concept of
preventive medicine. My colleagues and I would be happy to answer
any questions that you might have.

Senator MCGOVERN. Dr. Cooper, I have already had a chance to in-
terject a few questions so I'm just going to give you one more and
then defer to Senator Humphrey and Senator Dole and others on the
committee.
But if you were just going to leave us a general rule of thumb to the

American people about our eating habits, what advice would you
give? What should we be consuming less of? What kinds of foods in
general should we be consuming less of and what should we be eating
more of? Can you give us just a quick summary of the kind of advice
that you would offer to the American people based on our present
knowledge?
Dr. COOPER. Well, my first advice would be to eat less. As a general

rule, I think the American public eats too much. With very few excep-
tions, and there are people obviously who would suffer from a weight
reduction, most of us would not be terribly affected if we could reduce
our total caloric intake.
In order to accomplish this, I think what we need to consider doing

is to reduce our total fat intake. The American diet has a rather high
content of fat when compared to many worldwide, as well as to our
own standards, on an experimental basis. Fat adds a caloric substance

1 See p. 40.
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almost twice as much-9 kilocalories per gram—as compared to sugar.
I think in order to have an effective reduction of weight and realine-
ment of our composition we have to focus on reducing fat intake.
I personally believe there is some benefit to reducing our preoccupa-

tion with sweet things. I think some people use alcohol as a substitute
for that. I would recommend a reduction in that. I would recommend
an appropriate amount of protein intake which we could give some
recommendations to by group and target populations. A healthy in-
take of fresh fruits and vegetables with substantial fiber content.
I think that we are a very rapidly moving population. It is very
attractive for me to say stop eating commercially prepared foods.
I believe that they are compatible if they are properly prepared. My
own conversations with the food industry leaves me no question that
this can be done for the public interest if the proper specifications
can be made. That is to say, it would be awfully attractive to say
don't eat prepared foods because they are equivalent to junk foods.
In my opinion, that is not the same thing. Junk food is junk food.
Well-prepared food can be well prepared if it's made to the right
specifications.
I think that particularly in the elderly I would have some specific

recommendations for some vitamin fortification, and also a balanced
diet that gives them access to the whole spectrum of food needs, fresh
fruits and vegetables, but above all, proper weight control.

Senator MCGOVERN. Senator Humphrey.
Senator HUMPHREY. Dr. Cooper, first, I want to thank you for a

splendid statement. I think the country is very fortunate to have you
in the position that you hold and we are indebted to you for your
many years of service. Truly, this statement is one of the most com-
prehensive I have ever heard and it also carries with it a powerful
message and I, as a citizen, want to thank you very much.
Just to go back to something that I was referring to earlier, does

your office coordinate with the Department of Agriculture in any way
on the school lunch or other nutrition programs? We have a pilot nu-
trition project out in the city of St. Paul, Minn., and I wondered
whether or not you're actively involved in any kind of coordinating
work.
Dr. COOPER. I do not coordinate that activity, Senator, but the

people in the Department, both from the Office of Education and my
office, have been involved at a staff level with these kinds of activities.
As I mentioned in my statement, this was one area which I feel we
could definitely improve. I'm very concerned that our efforts toward
improved production as the breadbasket of the world be transmitted
to the public in a useful way. I think our need to have input there
is obvious, and I would take the responsibility for seeing to it that
we have a more vigorous input to that program.
Senator HTIMPTTREY. The Denartment of Agriculture is primarily

interested in—and rightly so—the production of food and fiber and,
of course, its transportation and delivery. They published a splendid
document called "The Evaluation of Research in the United States
on Human Nutrition." It is a 1971 document, and they carry in it
tables on the magnitude of benefits from nutrition research. If they
are only 50 percent correct the results would be phenomenal. For
example, on the whole matter of infant mortality and reproduction,
they estimate potential savings from improved diet at 50 percent fewer
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deaths for different age groups. And yet this was the same department
that, after all of this evidence that's been published at public expense,
held up on the WIC program. The WIC program was not an arrow in
the dark. It was tested, as you know, at Johns Hopkins, at St. Jude's
and at Ford Dearborn Hospital. There were real test runs on this I
was interested in it early, as was Senator McGovern. and we saw the
Department drag its feet. This is why I was putting the question
to you as I did.
Now, Doctor, I understand from your statement, without going into

the technical and scientific and medical aspects of it, the following:
There's a greater need for communication, for education, for informa-
tion and that there's apparently a belief on your part—and I sub-
scribe to it—that the American people, if given the information, will
accept some of it. The public is more sophisticated and knowledgeable
than some of the experts seem to believe.
For example, the military spends millions and millions for billboards

and advertising to get a volunteer Army. I drive down Highway 12
in Minnesota, and in a 50-mile stretch there are four big billboards
about why you ought to join the Army. I'm for that. But I have never
seen HEW put up anything saying, 'Look, if you eat right and have
something about certain kinds of foods, you might live a little longer,"
and believe it or not, most people would rather live than join the Army.
Now my point is this: if the Government of the United States can

spend money to recruit an Army because the Congress said they
wanted a volunteer Army, is there not a possibility that we could get
a program that would tell the American people in capital letters, in
neon lights, that good nutrition—and then spell it out—would be
beneficial in providing a longer, better, and healthier life?
Dr. COOPER. Absolutely. In the context of our new law. I have the

authority to do that. It will be a high priority as I outlined. I am
very much in favor of that objective.
Senator HUMPHREY. Well, I hope that you will pursue it. May I

also add that the private enterprise system in this country has a
stake in all of this. Everybody is worried about high taxes and they're
worried about the high cost of medical care. It's getting higher all
the time, and one of the reasons it's getting higher is that we have
learned how to prolong life. But we have not learned how to really
make life more enjoyable during the prolongation of it.

Geriatrics—as you indicated here—now geriatric medicine and child
medicine are really the two ends of the same health spectrum. I
learned a little about that in pharmacy. We have a lot of pediatricians
supposedly telling mothers what to do about the babies, and it's only
been recently that we've gotten on the geriatric kick primarily because
of the high cost of medical care.

Isn't it possible that by proper nutritional education, diet, that the
actual cost of health care can be reduced?
Dr. COOPER. Absolutely. I think we still believe that these kinds

of preventive measures, which good nutrition is essentially a part of,
can in fact reduce the high cost of institutionalization. It requires one
other thing besides good information from us though, Senator. It
requires an appreciation by the American public of what the need
is. I can't correct the feelings of loneliness, uselessness, and isolation of
the elderly by a diet program.
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Senator HUMPHREY. No. I agree.
Dr. COOPER. We can participate in this and I think it's part of a total

preventive strategy, as you were mentioning, at both ends of the
spectrum. This expenditure of health care that we talked about yester-
day with the Finance Committee and in the newspapers today is really
concentrated in large percentage at both of those ends. I think
we have a real job to do here in prevention, but it is a comprehensive
program of prevention which, as I said to Senator McGovern earlier,
is constituted as a major building block of a sound program of
nutrition.

Senator HUMPHREY. Well, we're on the same wavelength. I recog-
nize for example, that even the best of diet cannot help you if you live
in the ghetto or if you're an elderly person full of despair and lone-
liness. All of those things are contributory to bad health. We know
that. But we can pick up piece by piece at least.
Dr. COOPER. Yes, sir.
Senator HUMPHREY. I learned a long time ago that you don't wait

for the millennium. You start to build upon the sinful present and
work with what you have.
I just did a statement for the television broadcasters, and I hate to

tell the printed press but what people read is very insignificant in
comparison with what they hear and what they see. Eighty percent
of all the information that the American people receive in terms of
news, current events, documentaries, is not from the printed press.
People are not reading. They are listening. They are looking. And
right or wrong, that's it, and that's one major reason why we are
having problems in our schools today with children and reading.
Assuming what you say is true----and I have to assume it is true—

then you and I have a responsibility to convey this information. The
Advertising Council can be very helpful, and they are, but only for
persons like myself that stay up until 2 in the morning. I get those
Advertising Council ads just before the Tomorrow Show and after
the Tonight Show.
Many women are listening to programs in the afternoon. They call

them soap operas, but they find them enjoyable. Apparently they are
effective because the advertisers consider that to be some of the best
time, since the woman is the prime family purchaser.
Now why isn't it possible for DHEW to go over to the Federal Com-

munications Commission and say, "Look, I have been looking over
the charter that every radio broadcaster gets in this country and there
is an obligation for a certain amount of public service time." By public
service time I don't mean after most folks have gone to bed. They ought
to catch people before 10 o'clock at night because believe it or not, a
large number of people do go to bed before 11 o'clock and most of the
public service ads of any consequence come on very, very late.
Senator HATFIELD. Would the Senator yield at that point ?
Senator HUMPHREY. Yes.
Senator HATFIELD. I wonder if you could find out what we are

spending now to alert the public to the dangers of cigarette smoking ?
I think both through the American Cancer Society and HEW and

other Federal agencies we have been carrying on such advertising
campaigns, and vet I notice the sale of cigarettes is going up.
Dr. COOPER. There is a special problem there.
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Senator HATFIELD. How much money are we already spending to
make some kind of analysis?
Senator HUMPHREY. There is such an article in the morning New

York Times. I simply say there are more people today by far..I don't
know whether the per capita consumption of cigarettes is going up.
The volume of the number of cigarettes is going up, but that doesn't
mean a thing, because you have a larger number of people and there-
fore the volume of sales has no real relevance.
Dr. COOPER. We have made some progress, Senator Hatfield, on

cigarette smoking in the middle-aged males. The young women are
falling:behind. But in dealing with the problem on television and radio
with cigarette smoking, as you know, there is a law that took off the
positive advertising, and also took off the negative statements.
Whereas with nutrition, as Senator Humphrey pointed out, we have not
really made the effort. We will be pleased to talk with the Federal
Communications Commission about this particular problem.
I would also be pleased to explore some positive cost advertising as a

feature of our program, which is usually not done, although it is done
in the voluntary recruitment for the Army. I would be pleased to
explore that, and I think here again is a very important area where
the private sector, to its own interests, as well as the public interest,
can participate more vigorously in the advertising or making the
communication process effective.

Senator HUMPHREY. Finally, what are we doing with teachers and
the school system?
For years and years we couldn't get the educational system inter-

ested in VoTec education. It was considered substandard. If you went
to a vocational or technical school you were a misfit, a dropout, they
kind of shoved you over there to play around with the toys.
Now the real truth is that if you really want to amount to something

today you go to a vocational technical school so you can learn how to
make a living. It isn't quite accepted yet, because they still don't
permit vocational technical schools to have hands and have football
teams. They like to keep them down a little bit, you know.
I really have had a belly full of this kind of nonsense, because the

finest education given in the country today for useful citizenship is in
the vocational schools. What are we doing with the Federal aid to
education program? Why don't we have something that says look,
you won't get any money until you start to teach people how to live
without having to go to the doctor 15 times a month. Why can't we
have nutrition education and personal hygiene in our education pro-
gram? We are turning out literally hundreds of thousands of young-
sters that learn nothing about their health. We don't have compulsory
physical fitness training. We don't want anything compulsory, the
only thing compulsory is that you buy a candy bar out of a machine.

Senator HATFIELD. If the Senator would yield, you bring up a point
that bothers me.
I have been going to a few of the high schools in towns of 12,000 and

:,000, where they have abandoned the cafeteria and put in lieu of that
machines. One machine has processed meat sandwiches, another
machine has potato chips. another machine has cupcakes, another
Coca-Cola. And this is in lieu of the cafeteria. No hot lunches.

S.
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So what good is all of this education and teacher training if this is
the kind of thing we are exposing the students to?

Senator HUMPHREY. We permitted some of that in a law over my
objection because I thought it was a bad precedent. But in the name
of free enterprise it was done. I think the best thing for free enterprise
is to have healthy citizens. Otherwise all you are doing is spending your
money on doctors and hospitals and pharmacies.
But I am very serious about what the HEW as a Department is

doing with the educational structure now and are you meeting with
teachers, meeting with the professionals, to start to get programs of
home economics, of nutrition, and of personal hygiene into our educa-
tion? What good does it do to learn a lot of algebra that they are not
going to use anyway? If you have access to people working in a camp
for young people, ask the cam.p supervisors what is the No. 1 problem
with the children. It is the care of their own rooms, it is their own
personal health habits, and it is their dietary habits? Those are the
three top problems. Those are kids coming out of middle-class homes.
I am not talking about the poor kids.
Dr. COOPEZ'We have not done an adequate job in this regard,

Senator, in my opinion. From our own standpoint, we have not spent
the time we need to affect those curriculums. I have 'had some pre-
liminary meetings with the Parent-Teachers Association and my sta If
has had some with the Office of Education.
I agree with you 100 percent. It is high time that if we really want

to affect behavioral practices, in an American way, that is not to
order things to be done, we have to begin to present the right infor-
mation where people get their education.
I would say parenthetically I am still in favor of algebra and all

of the other things.
Senator HUMPHREY. I am., too, but I think you ought to know also

how to wash your hands and how to eat.
Dr. COOPER. I am not satisfied with the procfram of health education.

I think we are entering a new era here and I think we should exert
some leadership to do it. I will see to it that it is initiated.

Senator HUMPHREY. Do I understand that the bills Senator Mc-
Govern and I have introduced basically have your approval?
Dr. COOPER. We just initiated one new program in this health

promotion area. We subscribe to that. We subscribe to the objectives
of your particular activity. As to how they would complement the
bill, we would like to see how we could use them.
Senator HUMPHREY. You are familiar with the $38 million we were

able to get into an appropriation for nutrition research and education?
Dr. COOPER. Yes, sir, I am.
Senator HUMPHREY. Is this adequate?
Dr. COOPER. This is, as with all research and education, Senator, an

elastic system. I think that if the national budget can support that
increment, above the President's request, it certainly could be put to
good use.
Senator HUMPHREY. Well, above the President's request doesn't

have any impact on me. I think it is a question of what do you need?
Dr. COOPER. I think, as in many areas of health research and educa-

tion, there is a great opportunity to use additional resources.
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Senator MCGOVERN. Senator Hatfield, I think you had another
question.

Senator HATFIELD. I would like to follow up a little bit, because I
have a feeling that there is a difference between having knowledge and
then applying the knowledge we have.
I don't frankly feel that it is a matter of simply ignorance or lack of

knowledge. I don't know of a dentist that has not told his patients that
eating candy and drinking coke and all of the other foul foods we
consume is bad for the teeth. I mean that is knowledge.
But then how many of his patients go out and apply it? Would you

care to comment a little bit about the body of knowledge we have and
whether or not it is really being applied or what are the incumbrances
on it?
Dr. COOPER. As I mentioned in my statement, I do think that we

have a large body of knowledge which is not uniformly applied.
Some of it is not applied because some people don't get the informa-

tion; some of it is not applied because people choose not to do it.
I am not in favor of, as I mentioned to Senator Humphrey, ordering

everybody to do it. I do recognize that there is more to life than just
living. The purpose is not to take all pleasure out of living, such as
eating candy, and other practices, including watching football games,
which I do on Sunday afternoons.
Senator HUMPHREY. We want to come out four-square on that.
Dr. COOPER. But I think the interest is in the limits and the modera-

tion that goes into it. What is the proper balance?
I think in that regard we have not been as effective in giving infor-

mation. It is easy for me to go tell everybody what not to do, what
is bad about everything. It is more difficult for me to present it in a
way that really makes a meaningful choice.
I think there are experts, as I mentioned, in other fields, in the media

and communications, that I need help from, to try to put this in a way
that will make more efficient use of the current body of information.
I think it has not been a total failure. Not even in cigarette smok-

ing. But even in nutrition labeling, it is beginning to impact. So I think
we have to learn how to do that better, and we have to get to some of
the people we are not really reaching.
But the point you make, that we are not using all of the information

we have is a valid one.
Senator HATFIELD. It seems to me we use the term "education" rather

loosely, that somehow there is some magic about people that are just
educated to understand. And yet that word is rather complex, when
we begin to look at the impingement of cultural values and cultural
life styles upon the knowledge that we have. And sometimes we choose
to reject the knowledge, or we don't understand the knowledge we
already have.
Or it may be the technique with which we communicate the knowl-

edge. Maybe we are relying upon old techniques that are no longer
adequate to meet the task. I think of the cultural styles, for instance,
I have never been to a political meeting of any significance that there
wasn't alcohol. That is part of the cultural style.
Dr. COOPER. I have not been able to convince my children to stop

eating potato chips, either. I can't scare them into it; that is correct.
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Senator HATFIELD. Then we turn around and spend a lot of money
telling people not to become alcoholics, yet it is so much an engrained
part of our life style that any significant opening of an art festival
or museum, or political meeting or public service of any kind, you
have to have it preceded by the serving of alcohol.
Dr. COOPER. The use of spirite fermente is a long cultural history

that goes back prior to Biblical times, as you know.
Senator HATFIELD. That is right. Perhaps the alternative—I am not

suggesting the alternative is prohibition, but I am saying we are work-
ing against certain obstacles here as far as our cultural life styles.
I think of the convenience foods today. We are on this great binge of

labor-saving devices. Today we have demeaned labor, we have de-
meaned the homemaker, we have demeaned all of these things that are
important tools to the preparation of a balanced food that comes either
from fresh vegetables or from fresh fruit or other such things, rather
than buying the convenience package on the way home from the office
to feed the kids, Colonel Sanders, pizza something of that kind.
So we are really working against those cultural obstacles, are we

not?
Dr. COOPER. Yes. We have a changing set of cultural values, all of

which are not bad, I think, Senator.
Senator HATFIELD. I think if you talk to people, any one who has

been able as a result of convenience foods to participate in other activi-
ties, they would take a different view of the relative value of being
able to have access to these.
Dr. COOPER. My point on the convenience foods is that I don't think

that we have to conclude that the convenience foods cannot be suitable.
If the industry and ourselves get together and do this in an appro-
priate way in an evolving cultural pattern, I think it can be done.
But the point you make about where the gap is, I think is correct.
Senator HATFIELD. And your reaction is very typical, that the alter-

native is we must lock the woman in the kitchen.
Dr. COOPER. No, I don't want to lock her in the kitchen.
Senator HATFIELD. You say the convenience food has given her an

opportunity to participate in other things. By even raising the ques-
tion, you become defensive as to the possibility we are suggesting we
are going to return to the 18th century.
I am not raising the question for that purpose at all, because I think

we are thinking too much today—as you have demonstrated—in the
polarized positions. It is either/or. Either convenience food or we lock
the woman back into the kitchen.
I don't think those are the options we have today, and we ought to

start trying to develop the communications skills and techniques to
demonstrate that there are other options.
Dr. COOPER. I do not mean to be on either polarized side. I strongly

believe that with the cooperation of a large number of groups we can
come to the correct middle position.

Senator HATFIELD. Because I think making available what should
be for women to participate in many activities doesn't mean she has
to reduce her family back to pizza or fried chicken.
Dr. COOPER. I agree.
Senator HATFIELD. Thank you.
Senator McGovErm. Senator Kennedy.
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STATEMENT OF HON. EDWARD M. KENNEDY, A 'U.S. SENATOR
FROM THE STATE OF MASSACHUSETTS

Senator KENNEDY. Thank you very much, Mr. Chairman. I want
to first of all commend you for commencing these hearings and focusing
on an area of very considerable health policy. And also to welcome
Assistant Secretary Cooper here.
I notice, Mr. Secretary, in your statement that you mention the

recent legislation, "The National Consumer Health Information and
Promotion Act of 1976, signed June 23, should insure the initiatives
mentioned above will be kept on track."
Of course the administration opposed that legislation during the

course of our own hearings. I am glad you are prepared now to refer to
it as at least some hope toward being something that can be useful and
helpful in this area.
I am wondering, given your testimony here, whether you are going

to be prepared to make some recommendations next year to fund that
in an adequate way, which will be a source within HEW that can really
consolidate and coordinate the different kinds of health diet and health
prevention and consumer kind of education and many of the different
matters which have been talked about here today, whether you would
be prepared to indicate that?
Dr. COOPER. Let me say, first, that during the process of the develop-

ment of that legislation, as you know, I supported the objectives of the
proposal quite strongly. We had a different view on the organizational
aspects. I am pleased to say that it was eventually resolved into a
workable form; that helped us a great deal.
And the answer to your question is: Yes; I am prepared to make such

recommendations.
Senator KENNEDY. Good. I think there is a $10 million authorization

in that, which is a bare beginning. You couldn't tell us now whether
you would be 
Dr. COOPER. I do not have that information in all honesty. At the

moment I am preparing our implementation plan. I will be pleased
to share that with you when it is completed.
Senator KENNEDY. Fine. That would be very helpful.
I am sure the members of this committee would feel, as they get

to know you, Mr. Secretary, you have been enormously forthright and
been very cooperative with our health committee and I am sure with
this committee as well.
You know very much of what is being talked about and discussed

today I am in complete and wholehearted agreement with, about the
health implications of not only an appropriate diet, but the various
other kinds of personal conduct that has been listed here. And we are
doing tragically little about it.
As someone who believes very strongly, both in supporting: national

health insurance, developing the kinds of infrastructure which is es-
sential and necessary to insure that that program can actually function
and work, I think the real benefits of this hearing have been to remind
us of the very central responsibility that individuals have in terms of
their own kind of personal health habits.
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And there is nothing that can have a greater impact in terms of the
prolongation of life and better health than the kinds of preventive
health efforts which have been outlined here today, in terms of diet,
in terms of smoking, drinking, and exercise.
And that case is clear and unequivocable, and it is compelling, and

you have made it, the chairman has made it, it has been made I think
continuously very dramatically by Dr. Breslow of UCLA, who we
have worked closely with, and I know we will have other testimony
here this morning stating this in a very important and significant way.
There is much that can be done in terms of individual effort. But,

quite frankly, there also has to be, I believe, a significant readjustment
in the allocation of resources in terms of preventive health, and health
information. And as you and I know, the whole fascination in terms
of the health care delivery system in terms of technology, which has a,
virtually unlimited capacity to absorb American healtdollars, is con-
tinuing at an unbelievable rate, in ways I know you have spoken about,
very strenuously, and which I am sure other members of this commit-
tee are very familiar with.
And you make such an important case in terms of health prevention,

and health education, and dietary promotion.
I am wondering what steps you are prepared, as the principal ad-

viser to the Secretary of HEW, to take to try to get the break on
health technology, which has implications in terms of prolongation of
life in so many instances, to get the resources in the areas which can
have a really significant and important impact in terms of health, in
terms of prolongation of life, and generally in terms of really provid-
ing the kind of necessary priorities which the American people have
every right to expect ?
Dr. COOPER. Senator, I appreciate your comments.
With respect to technology, I would point out that the real problem

is not the fact of technology, but its use. So I am prepared to take
more vigorous steps in curtailing the inappropriate use of technology.
In addition, I would point out that the solution to part of the prob-

lems we are talking about in nutrition will require more sophisticated
innovative technology to make it go. I am not interested in eliminating
technology I am interested in promoting the proper use of technology
in the treatment phase as well as in the preventive phase.
However, I don't want to mislead the public into thinking that

I can recommend some way to stop treating people who are currently
ill and shifting the allocation of resources into health education.
As I said earlier, I am quite willing to make the necessary recom-

mendations on improving our program in health education and devel-
oping new appropriate technology in that field and I shall make them.
I think the real challenge to all of us in the health policy area is

to find out what it is that would help us motivate the individual and
the provider to utilize his resources in a more appropriate way. I
would be pleased to expedite development in that area as well.
Senator KENNEDY. That is a good comment, and I would agree with

you that what we ought to be doing in terms of technology is looking
for technology that is going to promote life rather than prolong death.
Dr. COOPER. That is correct.
Senator KENNEDY. I dare say that the primary technological ad-

vances that have been made in any recent time have been in pro-
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longation of death rather than in the areas in terms of the promotion of
life.

There may be a difference, but at least that is my view.
Let me ask you this, in terms of preventive health care, in terms of

nutrition and diet, what percent of the insurance policies that are
issued in this country today cover that kind of problem ?
Dr. COOPER. I do not know. It is a small percentage, however.
Senator KENNEDY. I mean we are talking about 4 or 5 percent of

those that are actually put out.
Dr. COOPER. I think so.
Senator KENNEDY. I think this is a reality. I know it is a matter of

concern to you.
Dr. COOPER. But we have to give them guidance on how to use that

leverage appropriately. I am not interested in saying we will pay
for health education, if it means that when the doctor sits down with
you for 5 minutes and tells you to stop smoking you may pay him
another fee. That is not the kind of leverage we are talking about.
Senator KENNEDY. I couldn't agree with you more.
Dr. COOPER. So we need to find out how to use that.
I did want to make another comment, that is that a great deal of

technology, like the pacemaker, or some of the other things that are
often impugned to do so, really don't prevent death. But they have
caused enormously longer prolongation of life in some cases.

Senator KENNEDY. That is true. I mean we can find out—
Dr. COOPER. Yes, I will not challenge your conclusion. I think your

percentages I might challenge.
Senator KENNEDY. We have a very interesting study now which I

know your Department is aware of in terms of the Office of Technology
Assessment. We are trying to do a real evaluation of this area. It
seems to me that we are just a bit apart, but I will make this comment,
that in the area of technology development, and in the grants that are
coming from HEW, it seems to me we ought to have some flow chart
kind of evaluation of research supported either by you or NIH, so we
know where it is going to go in terms of costs and where the realistic
health benefits are, so we can make decisions where those dollars, that
some of us have control of—and that is another issue—in terms of
really having a significant impact in terms of American health.
We just don't have that now, Mr. Secretary.
Dr. COOPER. As we discussed at a previous hearing with you, I think

there are needs for modifying our system. In the continuum of re-
search and development there does come a time when you can see the
target, and that ought to be evaluated to see if we can find ways to
both implement technology and limit it to its proper use.
I agree with you, and I think the advisory councils and other me-

chanisms of the National Institutes of Health need to be more involved
in being aware of this need.

Senator KENNEDY. We are away from the thrust of this hearing, but
let me just come back to where we are.
In the area of health prevention and health education, could you

(rive us an estimate now in terms of the health dollars that are being
spent, what is being spent now in terms of health prevention?
Dr. COOPER. Well, as I mentioned in hearing's earlier this year with

you, Senator, the survey that we have made in the areas that could
76-554-76--3
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be equated with health education—I don't want to Mickey Mouse, you
might say, your question by saying all research that we do is really pre-
vention when we come to etiology and so on we are talking about
roughly $80 or $85 million, most of which is related to specific progra-
matic activities.
A good example of some constructive work was written up in the

newspaper yesterday. The National Cancer Institute is working with
the carriers to find out in a longitudinal study what kinds of useful
activity can be determined from certain kinds of preventive practices.
Now that is a small increment, but our earlier estimates this year on
total health education and promotion activities of that type were
between $80 and $85 million.
Senator KENNEDY. In a total health budget of about $130 billion?
Dr. COOPER. A total national, Federal, total Federal health expendi-

ture of $30 to $35 billion.
Senator KENNEDY. If you included the total health, you are not

going to find it in terms of health education or prevention in the other
sectors as well, or are you prepared to say that?
Dr. COOPER. No, I am not prepared to give you a figure. But I think

there is an increasing awareness in that area.
Senator KENNEDY. You can take the insurance area, it is incidental,

by your own testimony, and I dare say how much is there in the VA
or the other kinds of health expenditures. It is a very, very small
number.
Dr. COOPER. It is a small number. In the private sector, however,

the evidence of increasing participation, as I mentioned, was the
willingness to underwrite privately the National Center for Health
Education. I think this can be enormously helpful, if we can get
the private sectors in nutrition and the food industry to participate
in a meaningful way.

Senator KENNEDY. I just thank the Chair. I think this has been a
very helpful hearing, and we look forward to working with you, and
the moving and shifting to. the extent that we have some influence or
some control getting into these areas, which have been rightfully
identified.
The only other area I would mention is the food additive area, with

all of the health implications that has, Mr. Chairman, in terms of
real health, not only in terms of direct nutrition, but hyperactivity in
children, and the responsibility of the Food and Drug Administration
in this. I know you are very much concerned about that. But the
enormous growth of food additives, artificial coloring, flavoring, sweet-
ening, and I think their implications taken over a period of time will
have the same kinds of health—provide the same kinds of health
hazards as we have seen in the drug area in certain drugs taken over a
prolonged period of time.
Now if you challenge me to say we can justify that or prove it, it is

di▪ fficult today to do it with the exception of some important areas.
But it was difficult to do it in say a drug like Premerin, that was taken
and used for 30 years until relatively recently.
It seems to me to be on guard in this area of food nutrition and

gi▪ ve it the kind of priority, which I know Secretary Cooper believes
in, is something of great importance and I think you really awaken
the Congress on this kind of issue and question and the American
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people, and it is terribly important, and I hope you will let us know
additional ways we oa. n cooperate and help in this.
Thank you.
Senator MCGOVERN. Thank you, Senator Kennedy.
Senator Dole.
Senator Doi. Mr. Secretary, has there been any study by HEW of

the relationship between the food stamp programs and the very thing
we are talking about this morning, diet and health? Has it had a good
impact, a bad impact? Has it led to obesity, or other problems?
Dr. COOPER. I personally do not know of such a study, Senator. I

am sure as the National Center for Health Statistics further develops
the surveys and expands it to a national surveillance program which I
indicated would be our initiative, we will take those kinds of ancillary
impacts or factors that impact on it into account.
But I am not prepared to cite any study or data to anwer that

question at this time.
Senator Dory. Here is a Federal program that affects 18 or 19 mil-

lion people, and we spend billions of dollars a year on it.
It is much like the suggestion of Senator Humphrey with reference

to WIC.
Dr. COOPER. I think there are evaluations of it from the Department

of Agriculture that have indicated some positive effects. But I thought
your question was "Do we in the Public Health Service have some
studies at the moment ?" My •answer is we do not. We expect to
involve those considerations in our expanded surveillance program.
Senator DOLE. And the same is true of school lunch programs and

meals on wheels and other programs?
Dr. COOPER. Yes, sir. We are very much concerned about trying to

make this evaluation in terms of having a more significant impact on
policy development in all of those agencies in the nutritional area,
including our national representation in the Internatioal Congress.
Senator DOLE. Of course we did insert a nutrition education com-

ponent in the national food stamp bill, but that is still lingering in
the House.
You have also discussed nutritional labeling and indicated there

are some signs of hope in that area.
Dr. COOPER. Yes, Sir. I think we are beginning to see some signs

that proper labeling can be helpful to the consumer. I hope, as we get
into some of the specifics that we have outlined here about nutrition
problems which are specifically disease-related, that our improvement
in the labeling process can be looked on not only in the regulatory
aspect, but as having a very positive impact in other areas. I think the
Food and Drug Administration is generally looked on rather nega-
tively as to what it can accomplish. But I think what Senator Kennedy
was saying is that we have to use it positively to be a consumer advo-
cate, and a resource for the consumer.
Our early reviews of this approach, in talking with the Commis-

sioner, is that it is beginning to have a significant impact.
Senator DOLE. As I understand it, most labeling is misleading to

protect the industry against underconsumption. What do you do about
the resulting overconsumption of sugars and salts and starches?
Dr. COOPER. I think it is related to both. I think caloric intake is a

prominent feature, that is size of servings. We are not used to thinking
in those kinds of terms in our purchasing, how we buy and sell food.
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ButI think part of the labeling process should be concerned with over-
nutrition as well. I have a very good perception of the impact of
indicating caloric content, size, number of servings per package. How-
ever, people, particularly the affluent, might tend to take greater per-
sonal license with packages of goodies in particular, when there ought
to be some greater limitations.

Senator DOLE. We are having hearings in the Finance Committee,
in fact, I think you were there yesterday morning.
Dr. COOPER. Yes; I was.
Senator DOLE. We were talking about ways to contain the cost of

certain programs under medicaid and medicare, and about third-
party payments for the treatment of health problems.
It seems to the that instead of waiting for after-the-fact, we ought

to take a look at possible third-party payments for prevention.
Dr. COOPER. I agree with that, Senator Dole. I think the challenge

there is how to do it. The challenge is to find what kind of activity we
are talking about incorporating into the reimbursement system that
will have that positive impact.
I think it is an excellent idea, and I think we need to work out

how to do that in a responsible way.
Senator DOLE. It seems to me it would be much less costly in the

long run if we can find some practical way to do it.
Dr. COOPER. Yes. The key there is the practical way to do it that

doesn't just result in further expenditures for inappropriate activities
in the name of higher objectives.
But I agree with the objective.
Senator DOLE. Many times a person's weight is considered an

indication whether or not he is in good health. If you 'are so tall,
you are supposed to be so heavy. Are the charts accurate?
It is my understanding that some persons now say the ideal weight

may be anywhere up to 20 percent below what all of the popular charts
indicate. Would you agree with this?

Senator HUMPHREY. Oh, don't do that.
Dr. COOPER. The charts are changing. As you know, the average

American male's height has changed, so has the female's. People
have grown larger over the last several generations, with a few
exceptions like myself.
But as has been recently reported, there is some indication that

this is at least beginning to plateau out. We will be seeing revised
data that set actuarial rates of height and weight. But the usual
rule of thumb is to stay within 10 or 20 percent of the actuarially
determined ideal weight.
When people get outside of that, they are obviously obese on the

top -side. On the bottom side, it is very important to determine why
we are under that weight. Sometimes there are appropriate health
reasons why we should be 10 percent or less. On the other hand,
that is more likely to be an indication of disease.

Senator DOLE. It has been suggested if you are at your ideal weight
or below it, you ought to pay lower life insurance premiums. Do you
agree with that?
Dr. COOPER. No; I think that kind of a concept needs a great deal

more thought. We thought about that in certain areas where I would
be convinced that we have the right data, as in high blood pressure
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control. I have worked with the insurance industry in modifying some
of their more difficult criteria for getting insurance. Many more
companies are now providing life insurance at a lesser premium or
penalty if the insured can demonstrate that their high blood pressure
is under medical management.
If we can develop the nutritional information that would give me

the same confidence that we have something sound to work with, I
would be willing to explore other incentives of this type.
The idea of the incentive is an important one in preventive medicine,

which in general I support. I am not willing yet to commit myself on
considering just overweight or underweight.
Senator DOLE. Can we overcome some of the problems you have

outlined concerning fat intake, and cholesterol by moderate or heavy
exercise?
Dr. COOPER. Exercise, unless you are into quite heavy labor where

your total energy expenditure is in the several thousands of calories,
like tree-chopping or lumber workers, is really not the main deter-
minant of weight loss.
Senator DOLE. Talking a lot wouldn't qualify?
Dr. COOPER. When we are talking about general body condition-

ing, then we are in a much better situation. In that situation, I am an
advocate of physical activity of an appropriate amount, removing
the stigma that we are falling into of the sedentary population that
sits in front of the television tube.
I think physical activity is an important balancing factor in

determining nutritional need. I am a believer in a total program of
good health education and preventive health.
Senator DOLE. Finally, you mentioned certain patients with various

kidney diseases, and that a properly followed diet can prolong the
normal functioning life of the patients for months.
If you only have one kidney, should you be wary of what you eat?
Dr. COOPER. I think you should be sensitive to it, because I think

you have lost 50 percent of your insurance.
The human body's great engineering feats, or the Maker's feats

that have made the human body, usually allow significant compen-
sation when one loses one kidney, by essentially establishing adequate,
if not normal, renal or kidney function, with the one remaining. There
is some expansion of capacity. The body is built in a remarkable way
to allow for that adjustment. Without excesses there is no reason to
think of needing a special diet.
But if you are prone to chronic renal disease, or if the reason

you lost the kidney related to the possibility of significant disease
which is subliminal in the remaining kidney, then the appropriate
dietary guidance as developed by the kidney experts is something
that people should keep in mind, not only the total load that is put
on the body by the general weight increase, but also the composition
of the diet.
Senator DOLE. But specifically, if you just lost one kidney, there

is no real dietary problem, as long as your eating is not in excess?
Dr. COOPER. There is not a crisis on that basis if the other kidney

is healthy. The problem is you are not always sure the other one is
healthy, and therefore anybody who loses one obviously needs a very
good evaluation to see what that capacity is. Under those circum-
stances and in any case proper nutrition, good weight, and all of that
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are determinants of his general health. But as to whether a special diet
is necessary, that would have to be a clinical determination.
Senator DOLE. Do you have any recommendations on how one can

discover his or her ideal diet in relation to his body health? That
is probably an impossible question. But if you don't go to a doctor,
or if you don't read the billboard Senator Humphrey is going to put
up in St. Paul or Minneapolis, "Eat more Minnesota products," can a
lay person determine what diet is best suited to him?
Dr. COOPER. Yes. There are informational sources. They are not

widely, easily, and popularly available in my opinion. We have been
trying to develop informational materials that would be of more use
to the public. To innundate the public with large amounts of technical
information rapidly puts them to sleep. So again we need to develop
an expertise outside of the medical field that would enable us to develop
more attractive means of providing this information.
I don't think we need to have a visit to the doctor in order to

convey good nutritional information. We will pursue that in the con-
text of the discussion we had earlier.
Senator DOLE. We are constantly being asked to do more in the

field of medicine and nutrition; to spend more Federal money and
State funds; and to create more programs. A lot of the money is
spent as the result of an improper diet, or whatever you may call it,
during the growth process. Later, we then try to care for someone
who's already suffered, or we try to push more food through the
food stamp program or some other program to keep the same thing
from happening again.
It seems to me that maybe we should focus on how we can deter-

mine ourselves what we should eat.
Dr. COOPER. I agree with that. I think one of the great losses is the

perception of too many people that, because of the availability of all
modern medicine, you can do anything you want and a doctor can fix
it. I think we have to get back to the concept of personal respon-
sibility for our health, and personal responsibility for the consequences
of abusing it.
I think that I would agree with that, and we shall work in the

context of the new legislation toward that end.
Senator KENNEDY. I would like to ask that the publication that

has been done in Canada by Dr. Lalonde on Preventive Health—are
you familiar with that?
Dr. COOPER. Yes; I am.
Senator KENNEDY. Could I ask that be made a part of the record?

It is a very extensive study on this whole issue by the Minister of
Health of Canada. It is superb. They have also tried to fashion it in
such a way as it can have a personal application in terms of in-
dividuals, wide dissemination. I think it might be of use and interest
to the members of the committee. It is a very extensive study on
these same issues in Canada.
Dr. COOPER. A very excellent study, with some very interesting

follow-throughs being undertaken by the Canadian Government. We
will be pleased to submit it.1
Senator McGovEmc. Without objection, it will be received.
I would also like to ask the USDA 1971 study that has been re-

ferred to be made a part of the record.2
1 See p. 51.
2 See p. 47.
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Senator Percy, you haven't had a chance to do any questioning yet.
Senator PERCY. I haven't asked any questions, but Dr. Cooper heard

my opening statement.
I would like to say this to you Dr. Cooper, that this committee

probably has had more of an effect upon my personal habits of life
than any other committee in the Senate.
It was 8 years ago in December 1968, that Margaret Meade appeared

before this committee. She made a statement that was just startling to
me. It caused me to reappraise and reanalyze my own nutrition educa-
tion and what we were doing at home about nutrition.
By the way, I brought down for you a typical day's menu from Mrs.

Percy to submit to you privately, just for your personal consideration,
judgment and advice. I am happy to say that I am the same weight I
was in 1968.
I went back to see what it was Margaret Meade had actually said

that so impressed me, to get the exact words. She said, in December of
1968 before our committee:
The American people are less well-nourished as a whole than they were 10

years ago. In the face of the affluence of the early 1950's, by 1960 it was possible
to say the major nutritional disease in the United States was overnutrition.

She was referring in part, I think, to the 1965 USDA national food
consumption survey, which found that the number of Americans re-
ceiving a nutritionally adequate diet had declined from 60 to 50 per-
cent in 10 years.
Dr. Cooper, you have already discussed malnutrition as a problem of

overconsumption, and Senator McGovern asked a number of questions
on that.
Is there anything else you would like to add to shed some light on

what has brought about this decline in the nutritional health of the
American people?
Do we have any more updated information? Have we reversed this

trend, or have we gotten actually worse?
Dr. 'COOPER. Let me say first, Senator Percy, whereas I would not

challenge the modifier you use on nutritional health, I think you have
to look at this problem in the larger perspective.
If you look at the health statistics in their totality, you shouldn't

become too discouraged. I am interested in promoting nutrition and
preventive medicine here, but the performance has been good. In the
aggregate the health of the American people has steadily improved.
People are living longer, fewer children are dying in infancy, and
more mothers are healthier during pregnancy, although we still have a
significant gap. I think what we are seeing in those kinds of surveys
is a better way of identifying gaps and a more precise identification of
what we are satisfied with.
Now my own perception of your last question "Is it getting worse?"

is that it is not. I think that through hearing such as this, there is a
general awakening of the public or the necessity of preventive medicine.
Although I am not at all satisfied with it, there has been some progress.
I think there were a lot of factors that contributed to our national
habits, a good number of which are not medical in any sense. They are
cultural, economic, social, educational, and have been evolving during
that period of time.
My own expectation is that we will see a period in which there will

be greater attention to personal health, and a lessening of that trend
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toward poor eating habits, if I can put it that way, rather than a trend
toward worse health.

Senator PERCY. Let me be quite specific about certain confusing
factors that come into this picture that I think tend to confuse the
average consumer.
I remember that Esther Peterson was a witness before this com-

mittee in 1974. At that time I asked her how much knowledge does the
average American citizen have about nutrition. She replied: "Next
to nothing."
Now it must be a little better than that. But she was describing the

way people go in and shop, and what they have in the market basket
when they check out. When you look through the basket, shopping
isn't done on the basis of nutritional high value. It is, as we discussed
at great length in 1974, the convenience food phenomena in the country.
But let's just take a product like milk. I have always thought milk

was good for you.
Senator HUMPHREY. It is.
Senator PERCY. Well, I still tend to believe it is. But were you here

on the committee at the time, Senator Humphrey, when Bob Choate,
I think, had all of the cereals up here? I have been chewing my way
through a particular American cereal all of my life, thinking it tastes
so terrible, it must be awfully good for me. I found out that of the 60
cereals, it was 59th in nutritional value.
Senator HUMPHREY. I still eat it.
Senator PERCY. It had virtually no nutritional value. Since the hear-

ings they have added a lot of things, and improved the nutritional
value of the cereals. But on the subject of milk, and we have some milk
in northern Illinois, too-
Senator HUMPHREY. Not as much as we have in Minnesota.
Stnator PERCY. Dr. Kurt Oster reported homogenized milk as the

fundamental cause of heart attacks. And he did this at an international
water quality symposium. Also, I have been taught that egg yolks are
the single largest source of cholesterol, and, therefore, a leading cause
of coronary heart disease. But there have been full-page advertise-
ments in leading papers stating that there is absolutely no scientific
evidence that eating eggs even in quantity will increase the risk of
heart attacks.
What is the average consumer to believe in this case? Tell us just

confidentially now.
Dr. COOPER. The average consumer can complain about being right-

fully confused, there is no question about that. The Oster hypothesis
has been reviewed many times, and we have subjected it to intensive
scientific review. I have met with Dr. Oster myself and although he
has an attractive scientific hypothesis, I think you have to recognize
it is strictly a hypothesis that has not gotten any confirmation at this
point in time. Therefore I would not want it to be accepted that
homogenized milk is the cause of heart attacks.
It is true that eggs are a high source of cholesterol, and for certain

people the consumption of eggs in large amounts is a health hazard.
I said so when I was Director of the National Heart and Lung
Institute. We have objected to the wording of the ads that you referred
to, and have had the proper judicial hearing at the FTC. Not that
eggs can't be a very good food, because I believe eggs are an excellent
food, but when one concludes that there is no evidence relating to
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cholesterol and heart disease. I can't really accept that as appropriate
advertising.
Now again I have no objection to people eating eggs in appropriate

amounts-
Senator PERCY. Dr. Cooper, do you eat eggs?
Dr. COOPER. I eat eggs, yes, sir, I like eggs.
Senator PERCY. The yolk, too?
Dr. COOPER. Yes.
Senator PERCY. How many times a week, how many eggs a week?
Dr. COOPER. I eat between four and five a week.
Senator HUMPHREY. So do I.
Dr. COOPER. But I am not a type II hyperlipidemic. I am a little

fellow, the right weight, and if I have a problem, it is. a tendency
to gain weight. I happen to know this, having been studied at the
National Heart and Lung Institute. I don't recommend that every-
body get the high cost test. I am classified type IV. As a type IV, my
lipid levels are much more subject to elevation if I consume large
amounts of carbohydrates or alcohol. I have no real problem in consum-
ing a reasonable amount of cholesterol. I assume four eggs a week is
quite suitable for me. I like them, and I am not trying to have people
not eat any eggs, but I am also not interested in having the American
people subjected to misleading advertising.

Senator PERCY. I think this sets a new precedent for witnesses. I
think every witness ought to have an equal amount of time to talk about
their personal approach and be very specific about it.
Dr. COOPER. I agree with you. If I believe it, I ought to do it, and

I do do it.
Senator HUMPHREY. Would the Senator yield?
Senator PERCY. I would be happy to yield.
Senator HUMPHREY. I think it is very important what has been

said here, because you often get the simplistic approach in the adver-
tising, which overstates the case one way or another.
Body chemistries are very different, and it isn't only we have indi-

vidual fingerprints. We have individual rates of metabolism. For ex-
ample, there are certain foods that some people can't eat at all. They
are allergic to them and they cause real disturbances.
I have a family of six members, and they all love cucumbers. All

I have to do is have a cucumber, and I am out of business for a week.
It is the only food that I can't eat, but if somebody really wants to
poison me they should give me cucumbers.
I think that it also is important to note that the cholesterol count

in people is related a great deal more than intake.
Dr. COOPER. More than just the intake of eggs. That is extremely

important. The level of cholesterol in the body is not only a reflection
of your intake of eggs. I think that is entirely simplistic. I don't sub-
scribe to the importance of the sensitivity notion. As you are well
aware, there have been people like Dr. Finegold, who have come to
the Congress and talked about hyperactivity in children.
I don't know the extent to which this is a real problem as he defines

it, but we have to be responsible and look into that in a very realistic
way.
I have seen the answers to some of those parents. I don't recall any

cucumbers, but I do remember several other kinds of specific foods
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where a simple modification of the diet has had a very important
impact on the people's lives, on the youngster as well as on the family.

Senator HUMPHREY. Dr. Ansel Kees was the man that started some
of the initial research in this cholesterol business, and interestingly
enough he was from the University of Minnesota. I remember in the
early days I used to say, Ansel, don't you realize the milk industry
out here is rather poor, and I said I didn't get elected to Congress to
preside over the liquidation of the dairy industry because you are a
good doctor.
Dr. COOPER. I again do not advocate the elimination of milk. If

milk were the only food we had to deal with, it would be a different
kind of problem.

Senator HUMPHREY. I think it is less hazardous than bourbon.
Dr. COOPER. I will go along with that.
Senator PERCY. Dr. Cooper, in 1971 I sponsored a nutrition educa-

tion amendment which was added to the health manpower bill to open
up special project funding under the act for training and research
programs in human nutrition. I have felt for some time that the medi-
cal profession has not taken nutrition seriously as a critical factor in
the promotion of health and the prevention of disease. I had hoped the
amendment would better equip the medical profession to deal with
nutrition as a basic component of health care.
You can imagine my shock, therefore, when I read in the first nutri-

tion and health report of this committee that "Protein calorie mal-
nutrition may be experienced by one-fourth to one-half of the medical
and surgical patients having hospital stays of 2 weeks or more."
You are a doctor, all of our witnesses today are medical doctors.

How can we persuade the medical profession, your colleagues, to take
nutrition seriously, to integrate nutritional care into health care?
Dr. COOPER. I think we have to do a couple of things that we did

not do at the time of the other submission.
I think as a result of your calling it to our attention in 1971, there

was a greater concern about the development of nutritionists, but the
practices of the health providers didn't change as you pointed out.
I think we have other instruments that we can use to bring greater

attention to this problem. One is the direct effect on the curriculum.
Without controlling the curriculum, there are means that we can use
to influence the curriculum, such as in the treatment of high blood
pressure, which we can apply to this field as well.
Secondly, I intended, as we did in hypertension, to talk with the

testing systems, the National Board of Medical Examiners, the certify-
ing systems, to be sure they are aware that this is a higly important
area that we feel they should consider as an important baseline for
the accreditation of the physician and other health professionals.
I think it usually follows that there will be greater attention paid

in the educational process if people understand that some of their
future will depend on it. I will be working on this in the near future.
Senator PERCY. One of the major points in your testimony is that

medicine today is limited in its capacity to improve the health status
of the people, that individual responsibility for health is needed. You
certainly have amplified on that. Where individual responsibility is
so critical, what should be the appropriate Government role? What
are we supposed to do here?
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I am particularly concerned about the danger that government in
its zeal to promote nutritional health might compromise the liberties
and freedoms of individuals to live their lives as they choose. .
I think our history has been to work as cooperatively as we can

with the private sector to try to encourage them to do what they are
capable of doing voluntarily, rather than by the force of legislation
and law.
But what is our proper role, as you see it?
Dr. COOPER. My own relationship with the industries involved, when

I was Director of the National Heart and Lung Institute, problems of
nutrition and heart disease. I always found them quite responsive with
a specific willingness to cooperate.
I think the appropriate Federal role is in several areas.
One is in food protection. We have to do what is necessary here. Our

appropriate role is to insure the quality of the food supply and its
appropriate identification. Although we tend to become sometimes
heavyhanded in this, I think that is the Federal role.
Second, I think we have a role in the support of research related to

the whole nutritional field. We have talked about this before.
I think we have a proper role in the education of the youngster, the

public, and the health professional. I think we have a proper role in
setting models in the delivery system of how to use the information
appropriately.
I would agree with you that we mustn't try to put out rules that

compromise the individual freedoms of the American citizen. But I
do feel that we ought to have a fair share of those things with which
the public is inundated in the information and advertising spheres.
I think they ought to have a fair chance at all necessary information
from which they can make their choice.
I happen to feel that this is not incompatible with a cooperative

movement with the industries involved. They have never said they
wouldn't be cooperative if we would help give them the guidance and
the information.
But I think we need a balanced presentation.
As I said earlier, I understand there is more to life than just living

and people want to have pleasurable things and they ought to have a
free choice to do it. But I think they ought to have the right informa-
tion upon which to make that choice.

Senator PERCY. My last question, and I know we are anxious to get
on with the next panel.
We have heard a good deal today about the benefits of integrating

nutritional care as a basic component of preventive health care.
I agree with the concept, but I want to be sure we don't oversell the

idea and promise more than we can deliver.
What are the limits in what preventive health care can do to im-

prove the health status of the American people?
Dr. COOPER. I don't know the answer to that question, but I agree

with your position that we should not promise more than we can
deliver.
As we discussed before, I am willing to experiment and to recom-

mend inculcation of good preventive nutritional practices in the health
care delivery system and in the health financing system, but I don't
know how to do that yet with the necessary safeguards built in to pre-
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vent abuse of this by people who might use it as another opportunity
to spend money.

Senator MCGOVERN. Dr. Cooper, we want to thank you for an excel-
lent presentation here this morning. I had no idea we were going to
keep you here for 21/2 hours, but we appreciate your testimony and
answers.
Senator HUMPHREY. Mr. Chairman, can I offer some questions to

be answered in writing?
Senator MCGOVERN. Absolutely.
Senator HUMPHREY. I appreciate that very much.
[The following summary was referred to on p. 19.]
[The following material presents a description of the nutrition

activities of the six agencies within the Public Health Service:]

NATIONAL INSTITUTES OF HEALTH

The Department's nutrition research activities are vested primarily in the
National Institutes of Health. NIH funds support most of the human, particularly
health-related, nutrition research in the United States. At the present time we
conduct and support a comprehensive nutrition research and training program
at an annual cost exceeding $50 million. This substantial effort is carried out
both in the laboratories and clinics of several of the National Institutes in
Bethesda, and at numerous universities and medical centers throughout the

country. Other studies are conducted overseas by American and foreign in-
vestigators where much malnutrition research is being carried out mainly because
of the presence of large population groups in whom, regrettably, general malnu-
trition and specific deficiency disease are endemic.
For purposes of our overview, the NIH research effort may be divided into

three portions: one relating to normal nutrition, one to nutritional disorders,

and one to nutrition in disease.
Research projects in the first category relate to such topics as digestion and

absorption of nutrients, and physiology of the gastrointestinal tract; hunger,

satiety, and food intake and the factors which regulate appetite; the bio-

chemistry, metabolism, physiologic role, and fate in the body of the various

nutrients; the normal nutritional requirements and functions of proteins and

amino acids, carbohydrates, fats, minerals, trace elements, vitamins, fiber and

fluids; interrelationships and interactions between different nutrients and be-

tween nutrients and important regulatory substances in the body such as enzymes

and hormones; the relationship of the intestinal flora to nutrition; nutritional

requirements and optimal nutrition during different stages in the human life

cycle, and in related periods of stress, such as during infancy and childhood,

maturity, pregnancy and lactation, and old age.
The second major subdivision in this spectrum of nutrition studies is devoted

to primary nutritional disorders and malnutrition: borderline undernutrition,

malnutrition states, and frank nutrition deficiency diseases. Another large seg-

ment in this subdivision is devoted to obesity, the most common form of mal-

nutrition in this country and a major public health problem in our population.

The last major subdivision of these research activities encompasses studies

concerning the relationship of nutrition to specific diseases or stress states, such

as diabetes, hypertension and heart disease, bone and joint disease, liver diease,

gastrointestinal diseases, infectious diseases, cancer, anemia, endocrine diorders,

gallbladder disease, inborn errors of metabolism, skin disorders, kidney disease

and surgery, trauma, wound healing and behavioral and environmental stresses.

An important subdivision in this group of studies deals with the role of proper

or special diets in the treatment of specific diseases.
We would like to illustrate for the Committee the range and depth of the

ongoing nutrition research effort conducted or funded by the NIH with the aid of

a few specific examples, particularly in the health-related nutrition research area.

For instance, one group of studies relates to the relationship of nutrition to

growth and human development. It encompasses studies on maternal nutrition

as it influences the course and outcome of pregnancy; elucidation of nutritional

requirements during pregnancy and lactation; the role of nutrition in physical,

Intellectual, and behavioral development for the first four years of life; nutrition
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as it relates to the development, maintenance and decline of immune processes
from the fetal period through adulthood; nutrition and aging processes; and
interactions between nutrition, behavior, and environment.
Another research program concentrates on the relationship between diet and

blood vessel disorders and heart disease and encompasses studies on the relation-
ships between certain dietary constituents, the resulting blood fat levels, and
the development of atherosclerotic blood vessel disease, and the incidence of
coronary heart disease. Other studies delve into the relationship of the level of
salt consumption and hypertension.
A third program is devoted to the specialized facets of nutrition as it relates

to cancer. In this category belong studies which investigate the possible relation-
ship of dietary excesses or deficiencies to specific types of cancer; the possible
role of specific food additives or contaminants or methods of food preparation
in the development of cancer; and the possible carcinogenic effects of certain
naturally occurring toxicants in agricultural products. Other studies deal with
the host-tumor competition for specific nutrients; with behavioral and food
modification intervention to overcome lack of appetite and aversion to eating
among cancer patients who can no longer eat normally or cannot rely on their
digestive tract for nourishment—because of extensive malignancy or radical
therapeutic surgery.
Another group of research projects is devoted to the relationship between

nutrition and dental health and includes investigations into the role of nutritional
factors on optimal developments of teeth; the relationship between nutritional
status and specific dietary factors and dental caries or periodontal disease; and
the effect of specific nutrients on remineralization or arrest of incipient carious
lesions.
Research on nutrition and the eye and vision includes studies such as the

effect of vitamin A deficiency on components of the eye or the potential effect
of excesses of specific nutrients on cataract formation.
Other studies of high priority encompass research on the effect of obesity

on specific diseases and general health and longevity, including the development
of methodology for its prevention and control; health significance of nutritional
anemias, with emphasis on iron and folate deficiency; the effect of anemia on
work performance and susceptibility to infection, and methods of prevention
and therapy; the normal human dietary requirements for mineral elements which
have only recently been found to be essential for maintenance of optimal health;
the role of various fibrous constituents of the diet (roughage) in human nutri-
tion and in specific disorders related to the large intestine; the development of
special diets for the treatment of kidney disease; and the development of methods
of feeding patients with selected disorders which make traditional food intake
unfeasible or unproductive, with the aid of the infusion of sterile nutrient solu-
tions by vein—so-called parenteral nutrition.

Before turning to other subjects, we would mention here that another portion
of research conducted or supported by NIH is devoted to development of improved
laboratory methods for the assay of specific nutrients and development of more
effective and inexpensive methods of appraising the nutritional status of popula-
tion groups. This information is essential for the early detection of subclinical
deficiency states, the monitoring of nutritional status in individuals and groups,
and for sound nutrition planning. Such new knowledge must be brought con-
stantly into the realm of applied efforts in order to take on the task of ameliorat-
ing and preventing disease and enhancing health and physical well-being through
improved diet.
A narrative on our nutrition activities would be incomplete without mention

of the programs for the training of research manpower in nutrition. The purpose
of these graduate research training programs is to produce well-trained investi-
gators who can pursue careers in health science academic environments. These
programs range in setting from university departments of biochemistry to medical
schools and schools of public health. The mechanisms involved are research
training grants and fellowship awards.
The Department has a strong commitment not only to the production of new

knowledge but to the rapid dissemination of new research findings to the
relevant scientific constituencies—the community of biomedical research sci-
entists and that of the practicing physician—and to the general public. Newly
developed research findings must be communicated rapidly to all other investi-
gators so that they can be verified and utilized in the quest for additional needed
knowledge. Moreover, we feel strongly that any newly acquired knowledge, no

76-554 0 - 76 - 4
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matter how sophisticated and potentially significant, will be of no value unless
it is communicated promptly to the physician and applied by him in his prac-
tice. Furthermore, general nutrition information must be effectively and rapidly
communicated to the public so that it becomes useful to consumers in selecting

diets appropriate to individual nutritional needs.
Thus, a wide variety of nutrition education and related efforts are part of

the nutrition activities of the various components of the Department. The various
Institutes at the National Institutes of Health have prepared and distributed
actively such booklets as "Facts About Nutrition", which discusses good dietary
practices, malnutrition, obesity, and nutritional requirements at various stages
in life such as infancy and pregnancy, and old age, and provides practical in-
formation such as meal plans, menus, and tables of desirable body weights. This
booklet is systematically supplied to junior and senior high school libraries,
health agencies, dotcors' offices, supermarkets, and the public at large and its
availability is publicized through radio and television spot announcements.
Other nutrition information is widely supplied to patients with specific dietary
needs such as the booklet "Diet Guide for Patients on Chronic Dialysis", which
outlines for patients and dietitians alike the dietary regimen which the 27,000
patients using artificial kidneys must follow.

Similarly, a series of booklets is distributed to the public which explains the
relationship of dental nutrition to health, tooth decay, and periodontal disease,
and other pamphlets and reports cover such topics as How a Mother Affects Her
Unborn Baby, Malnutrition and Learning, and Nutrition and Society. To illus-
trate the magnitude of these efforts, I will just mention the example of the
National Heart, Lung, and Blood Institute which distributes a handbook on the
dietary management of hyperlipidemia for physicians and nutritionists, as well
as individual patient care manuals. In this effort alone, over 2,000,000 copies have
been disseminated.

FOOD AND DRUG ADMINISTRATION

The Food and Drug Administration (FDA) is the principal agency responsible
for regulating the nutritional quality of the nation's food supply. The FDA has
issued approximately 50 regulations which directly impact on the nutritional
quality of foods, ranging from standards of identity for enriched flour and bread,
to the mandatory addition of vitamin A to margarine. Regulations for foods for
special dietary use have also been promulgated but must now be amended to
comply with the recently enacted regulatory limitations imposed on FDA by
the Proxmire Amendments to the Federal Food, Drug, and Cosmetic Act. A
series of 17 further regulations are being promulgated which will establish: the
precise nutritional requirements for vegetable protein used as an extender or
replacement for meat, poultry, fish, cheese, and eggs; the nutritional quality
guidelines for fortified ready-to-eat and hot breakfast cereals; as well as the
basic principles for fortification of snack foods.
FDA maintains an active liaison with domestic and international organiza-

tions which deal with nutritional matters. Domestically, it works with such
organizations as the Food and Nutrition Board of the National Academy of
Sciences/National Research Council, the American Institute of Nutrition, and
the American Society for Clinical Nutrition. Internationally, the agency works
closely with organizations such as the World Health Organization (WHO), the
Pan-American Health Organization (PAHO), and the United Nations Codex
Alimentarius.

Since the findings of the White House Conference on Food, Nutrition, and
Health, the FDA has expanded its activities in the fields of nutritional informa-
tion and education. Nutritional information has been increased through expanded
labeling information, such as fatty acid and cholesterol labeling for certain foods.
Nutritional education has been fostered through the use of the FDA-originated
U.S. Recommended Daily Allowance (U.S. RDA) system. Educational systems
using the U.S. RDA as its basis have been developed for elementary school use,
and for community use geared to differing socioeconomic and language groupings.
To assist it in gathering nutrition information, FDA uses the Department of

Agriculture's (USDA) food consumption surveys, the USDA National Nutrition
Data Bank, and the Health and Nutrition Evaluation Surveys of the National
Center for Health Statistics, as well as other resources such as FDA's Market
Basket Surveys, and data from the Market Research Corporation of America.
Comprehensive compilations of data from these and other sources provide the
basis for FDA's regulatory activities in the field of nutrition.
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HEALTH RESOURCES ADMINISTRATION

The National Center for Health Statistics of the Health Resourc
es Admin-

istration carries out programs designed to collect the needed health 
statistics

information obtainable only through direct examinations of probability
 samples

of the population. In 1970 the Center added a new responsibil
ity in the area

of measuring and monitoring over time the nutritional status of the A
merican

people. The first Health and Nutrition Examination Surveys (H
ANES) col-

lected data on a national sample of the population between the ages of 1 an
d 74

from mid-1971 to mid-1974. The first of several reports of findings is no
w in

preparation and will be completed this year. However, we do have some
 pre-

liminary data available, which points to deficient intakes of iron in terms o
f

accepted recommended standards and many differences between various 
sub-

groups of the total population.
The first national survey of nutritional status (HANES I) provides informa-

tion on a number of specific indicators of possible nutritional deficiencies (dietar
y

intake data, laboratory tests, clinical findings and body measurements). In

young children, rate of growth is one such measure. The average heights, weights,

and skinfold measurements at ages 1 through 17 years in the income group

below poverty level are all lower than those for children in the other income

group. Obesity is an important nutritional problem in American adults, par-

ticularly among females, with more than one-fourth classed as obese, based on

skinfold measurements. Obesity is most frequent among Black females, affecting

nearly one-third at ages 45-74 years. The survey found no evidence of marked

nutrient deficiency in the vast majority of Americans—no children with severe

protein malnutrition, for example. However, for some important nutrients there

were subgroups in the population with indications of inadequate nutrition. This

was not true with respect to protein, vitamin C, thiamine or riboflavin for any

of the population groups. But the dietary intake data indicated that while mean

calcium intakes for males and for White females were generally at or above

the standard levels, Black female adults reported means 20 or 30 percent below

standards. There was also considerable evidence in females of inadequate dietary

intake of iron by accepted standards. White and Black females in both income

groups reported mean dietary intake levels of less than 50 percent of the standard

throughout most of the age range.
This year the HANES II program got underway. This will provide the first

look at change in nutritional status over time, collected during 1976-1978. The

survey content for this new program has been planned carefully with a view to

benefiting from the experience and findings of the HANES I program.

The Department has placed emphasis on nutrition and dietetics through Allied

and Public Health Traineeship grants as well as project grants to support cur-

riculum development in schools of public health. Two major areas of emphasis

are (1) broadening the scope of nutrition training in schools of public health

to include a wider variety of community health workers, and (2) expanding

the competencies of advanced-level practitioners and educators through in-depth

continuing education programs. A principal problem in the training of dietitians

has been the lack of organized clinical experiences. Baccalaureate programs for

dietitians have been developed through support from the Bureau of Health Man-

power to incorporate one year of supervised clinical experience (known as

"coordinated integrated programs").
We plan to give increased attention to the science of human nutrition in

medical education through program educational support designed to increase

the scope and effectiveness of undergraduate primary care training. Schools will

be encouraged to identify adequate faculty and resources for teaching the appli-

cation of nutritional principles in clinical and preclinical fields. We feel that

special efforts will be required to integrate nutrition education across disciplines

within the total medical school curriculum in order to provide needed reinforce-
ment of nutritional concepts. Similarly, the development of model graduate

medical education programs and curricula in primary care specialties will

include efforts to highlight the place of human nutrition in the maintenance
of health as well as in the management of illness.
We are actively engaged in the training and continuing education of commu-

nity health workers, especially those practicing public health nutrition, health

education, environmental health, and health administration and planning. Em-

phasis is being placed on identifying current and projected roles and functions

as observed in different practice settings in order to assess the relevancy of
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current training and to develop new and innovative methods of training modules.
Further emphasis is being placed on expanding the competencies of advanced
level practitioners through in-depth continuing education modules.
In the allied health profession of Dietetics, we are encouraging the imple-

mentation of "coordinated integrated programs" at the undergraduate level to
assure clinical training experience in dietetics.

Efforts are also being made to identify those allied health practitioners essen-
tial to primary care so as to define roles and functions for the purpose of
enhancing the quality of their occupational preparation and continuing
education.
The American Dental Association will complete in FY 1977 a dental school

curriculum survey which includes nutrition education. Although not funded by
our Bureau of Health Manpower, the survey will be available for planning
nutrition activities in dental schools.

CENTER FOR DISEASE CONTROL

In the past few years, four large-scale national nutrition surveys have been
carried out which are relevant to the nutrition status of the United States
population. The "10-State Survey" was purposely oriented toward the problems
of low-income groups. The "Preschool Nutrition" Survey was targeted to the
0-6-year-old population. The "Health and Nutrition Examination Survey," men-
tioned earlier, was carried out on a representative sample of the United States
population. "Nutrition Canada," a comprehensive survey of Canadians, had
many similarities in methodology and results to these surveys in the United
States. These four surveys have given us a better picture of our nutrition status
than ever before.
Each of the surveys utilized the four classic methods of nutrition assessment.

Clinical examinations were performed to look for the stigmata of classical nutri-
tional syndromes. A number of biomedical determinations were made on blood
and urine samples. Dietary histories were taken and nutrient intakes calculated
from the dietary information. Anthropometric measurements were taken to deter-
mine growth and development patterns of children, and the subcutaneous fat
stores of adults.
These four surveys generally agree with each other in the portrayal of major

nutritional problems of Americans. Their conclusions depend greatly on the
standards of interpretation and definitions which are used for the delineation
of poor nutrition. These surveys have stimulated a great deal of methodologic
research and also debate on the limits of "normal," and have also led to broad
agreement about some of the highly prevalent nutritional disorders in the
United States.
We can list the major conclusions succinctly. First, only very small numbers of

vitamin deficiency problems have been discovered. Second, except for rather wide-
spread iron deficiency, very few mineral deficiencies have been found. Third,
obesity is a common problem in all demographic subgroups and all ages. Fourth,
disturbingly high prevalences of elevated blood lipids—cholesterol and tri-
glycerides—have been found in most demographic groups. Fifth, retarded growth,
presumably on the basis of maternal or early childhood undernutrition, is quite
common in the lower socioeconomic population. Last, dental caries, reflecting
both poor dental hygiene and diets high in refined sugars, is very widespread
throughout the nation.
Now that these conditions have been identified as ones of high prevalence and

widespread distribution, a number of programs are attempting to reduce them.
These programs require a continued source of information on the prevalence and
distribution of these conditions for program planning and evaluation. The De-
partment of Health, Education, and Welfare, through the Center for Disease Con-
trol, has been aiding State health departments in constructing ongoing surveil-
lance systems for some of the common nutritional disorders.

Nearly all health-oriented programs for children involve weighing and measur-
ing the children and determining a hemoglobin or hematocrit value. These simple
and inexpensive determinations are relevant for three of the major nutritional
conditions uncovered by the major nutrition surveys. A carefully done height and
weight, charted against standard growth charts, will help determine nutritional
stunting from undernutrition, and also identify pediatric obestity. A hemoglobin
or hematocrit value is the most simple method for determining anemia, which in
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the U.S. pediatric group is most commonly caused by iron deficiency. Thus,
intelligent interpretation of growth patterns and anemia data enable local juris-
dictions to make individual clinical decisions, and build up a body of surveillance
data to help determine the nutritional status of their population.
These simple concepts have some methodologic problems which have been

solved to a great extent. Accurate determination of growth retardation and
obesity requires a valid standard for growth and development. The Center for
Disease Control, in cooperation with the National Center for Health Statistics,
has helped developed new reference standards for height-for-age, weight-for-age,
weight-for-height, and head circumference comparisons. Computer routines have
been developed which make analysis of group data on heights and weights simple
and rapid. These, computer subroutines are available to States and universities
and are being used in the domestic nutrition surveillance.
The nutrition surveillance program is particularly important because it is

based on data on all of the children served in State and local nutrition-oriented
programs in 11} selected States. While this population is not "representative" of
the total U.S. population, it encompasses the population served in remedial pro-
grams in the participating States.
In the future, we hope that additional states would be added to the system.

Also, it is desirable that the computer technology be fully transferred to those
States which wish to process their own data. Various aspects of the nutri-
tional status of pregnant women might also be added to the system. Finally, we
anticipate that eventually anemic children who fail to respond to diet or iron
therapy will be checked to determine alternate nutritional or non-nutritional
reasons for their anemia.
At present, only one State, Arizona, is engaged in the surveillance of cholesterol

elevations in the pedatric population. Cholesterol determinations are expensive
and difficult to standardize.
As part of the services surrounding the surveillance program, the Center for

Disease Control is trying to help State health departments upgrade the quality
of laboratory measurements of hemoglobin and hematocrit, and the reliability and
reproducibility of clinic personnel's determinations of height and weight.
The data from the surveillance program are summaried on a quarterly basis

in the Nutrition Surveillance report, and additional analyses are prepared as
requested or needed by the individual State health departments. These Nutri-
tion Surveillance reports are available through CDC's mailing list, through State
health departments, and through many medical libraries.
The Center for Disease Control (CDC) since 1970 has supported the Health

Resources Administration's (HRA) Health and Nutrition Examination Surveys
(HANES) by serving as the primary health laboratory, examining specimens
collected from participants in the HANES program. During fiscal year 1976, the
Center's Bureau of Laboratories provided data on approximately 52,000 samples.
Determinations included the following: serum iron, serum iron binding ca-
pacity, erythrocyte-protoporphyvin, serum folate, RBC folate, Vitamin B-12,
Vitamin A, Vitamin C, serum copper, serum zinc, glucose, and albumin. A
second area of CDC interest is the status of technical laboratory performance
in the United States. Five years ago when the Center began its first efforts in
support of HANES, many of the analytical methods were inadequately charac-
terized, with regard to their dependability in generating data necessary for
making quality nutritional assessments. Since that time, the Center has at-
tempted to develop and refine test procedures. During fiscal year 1977, the Cen-
ter will publish its first syllabus on methods of nutritional analysis for several
important commitments.

Another important area of interest is the evaluation of the commercial kits
and reagents used for nutritional analyses. The number of kits and reagents
in the area of nutritional analysis has been growing rapidly since the advent of
radio-immunoassay (RIA ) procedures.

HEALTH SERVICES ADMINISTRATION

The Bureau of Community Health Services (BCHS) activities respecting
nutrition services and/or nutrition education and research are an integral part
of health care conducted by the various health programs comprising the Bureau,
such as Maternal and Child Health and Crippled Children's Services, Com-
munity Health Centers, Migrant Health Centers, and Family Planning.
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Each of these programs provides nutrition services, including assessment
of nutritional status/diagnosis of nutritional problems, dietary counseling,
treatment and follow-up of nutritional problems, and assistance in locating
food resources, to patients, their families and to the community.
The Bureau assists in the implementation of the Department of Agriculture's

program to provide needed food supplements to pregnant women, infants and
children (WIC program) programs, principally the MCH program, through
its project clinics identify women and children who need food supplements and
certify them for the WIC program. The Department of Agriculture recognizes
the program certification and food is provided to those persons in need.

Additionally, BCHS administers the section 202 health, nutrition and child
care demonstration projects of the Appalachia Regional Development Act of
1965. In June of 1976, BCHS received delegation of authority for Health and
Nutrition Demonstration Projects authorized under section 516 of the Public
Works and Economic Development Act of 1965, as added by section 205 of
P. L. 94-188, (Regional Development Act Amendments of 1975).
Education in nutrition for physicians, nurses and other health care pro-

viders is supported by NCH—Title V SSA funds for graduate training programs
in maternal and child nutrition, nutrition in public health and in specific aspects
of nutrition as needs arise in practice.
The Bureau of Community Health Services also develops and distributes nu-

trition education materials for health care providers and the lay public.
The Indian Health Service, through its Nutrition and Dietetics Branch,

provides preventive and direct patient care nutrition services; operation of the
51 IHS Hospital dietary departments; training of Indian and Alaska Natives
for Nutrition and Dietetics careers; providing inservice education and training
in nutrition for other members of the Indian Health Service health team;
stimulating conduct of appropriate nutrition research related to the health
of the Indian and Alaska Native; and applying research findings.
In spite of improvement in the quantity and nutritional quality of their

available food supply, substantial numbers of Indians and Alaska Natives
still do not have sufficient food and/or food of high nutritional quality to
prevent or overcome the relatively common evidences of mild or moderately
severe nutritional problems occurring among the population. This is particu-
larly significant for those of highest nutritional risk: infants, preschool children,
females in the childbearing years of 15-44, the elderly and the chronically ill.
Lack of understanding of the relationship of food to health continues to be
widespread.

ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION

The National Institute of Drug Abuse (NIDA) is funding a number of
important projects relating to nutrition. Specifically, through a series of re-
search and demonstration projects designed to meet the special treatment needs
of female addicts and drug abusers, attempts have been made to improve pa-
tients' abilities as parents. Part of this process involves education in nutrition.
It is recognized that malnutrition is a frequent secondary effect of many forms
of drug abuse and therefore by focusing on the client's nutritional problems, a
treatment program can help to restore the client, as well as the client's family,
to better physical health. In addition, NIDA has funded two research projects
which are examining the effects of methadone treatment on pregnancy and
infant development. Included within these studies will be nutritional consider-
ations affecting the health of neonates.
The National Institute on Alcohol Abuse and Alcoholism (NIAAA) is fund-

ing a number of projects specifically relating to nutrition. These grants are
primarily concerned with the relationship of alcohol ingestion and certain
types of nutritional deficiencies. Over half of the funds go to sponsoring research
to examine the effects of alcohol intake and thiamin deficiency. The subjects are
studied for cardiac hypertrophy, liver malfunction, and brain damage. The
NIAAA is also sponsoring research to gain a better understanding of the ad-
verse effects of alcohol on the biochemical and physiological mechanisms in-
volved in cell proliferation, maturation (including protein synthesis) and life
span.

[The following material was referred to on p. 34.]
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BENEFITS FROM HUMAN NUTRITION RESEARCH

(By C. Edith Weir)

This report is part of a study conducted at the direction of the Agricultural

Research Policy Advisory Committee, U.S. Department of Agriculture. A joint

task group representing the State Agricultural Experiment .Stations and the

U.S. Department of Agriculture was assigned the responsibility for making

the study. Task group members were:
Dr. Virginia Trotter, co-chairman, dean, College of Home Economics, University

of Nebraska; Dr. Steven C. King, co-chairman, associate director, Science and
Education Staff, U.S. Department of Agriculture; Dr. Walter L. iFishel, assistant

professor, Department of Agriculture and Applied Economics, University of

Minnesota; Dr. H. Wayne Bitting, program planning and evaluation staff,
Agricultural Research Service, U.S. Department of Agriculture; Dr. C. Edith

Weir, Assistant Director, Human Nutrition Research Division, Agricultural

Research Service, U.'S. Department of Agriculture.
Better health, a longer active lifespan, and greater satisfaction from work,

family and leisure time are among the benefits to be obtained from improved
diets and nutrition. Advances in nutrition knowledge and its application during
recent decades have played a major role in reducing the number of infant and
maternal deaths, deaths from infectious diseases, particularly among children,

and in extending the productive lifespan and life expectancy. Significant bene-
fits are possible both from new knowledge of nutrient and food needs and from
more complete application of existing knowledge. The nature and magnitude
of these benefits is estimated in Table 1. Potential benefits may accrue from

alleviating nutrition-related health problems, from increased individual per-
formance and satisfactions and increased efficiency in food services. A vast
reservoir of health and economical benefits can be made available by research
yet to be done on human nutrition.
Major health problems are diet related.—Most all of the health problems

underlying the leading causes of death in the United States (Fig. 1) could be
modified by improvements in diet. The relationship of diet to these health prob-

lems and others is discussed in greater detail later in this report. Death rates for
many of these conditions are higher in the U.S. than in other countries of

comparable economic development. Expenditures for health care in the U.S.
are skyrocketing, accounting for 67.2 billion dollars in 1970—or 7.0 percent, of

the entire U.S. gross national product.
The real potential from improved diet is preventive.—Existing evidence is

inadequate for estimating potential benefits from improved diets in terms of
health. Most nutritionists and clinicians feel that the real potential from im-

proved diet is preventative in that it may defer or modify the development of a
disease state so that a clinical condition does not develop. The major research

thrust, nationwide, has been on the role of diet in treating health problems
after they have developed. This approach has had limited success. USDA re-
search emphasis has been placed on food needs of normal, healthy persons and
findings from this work have contributed much of the existing knowledge on
their dietary requirements.

Benefits would be shared by all.—Benefits from better nutrition, made possi-

ble by improved diets, would be available to the entire population. Each age,
sex, ethnic, economic, and geographic segment would be benefited. The lower
economic and nonwhite population groups would benefit most from effective

application of current knowledge.
These savings are only a small part of what might be accomplished for the

entire population from research yet to be done. Some of the improvements can

be expressed as dollar benefits to individuals or to the nation. The social and
personal benefits are harder to quantify and describe. It is difficult to place a
dollar figure on the avoidance of pain or the loss of a family member; satisfac-
tions from healthy, emotionally adjusted families; career achievement; and the

opportunity to enjoy leisure time.
Major health benefits are long range.—Predictions of the extent of which diet

may be involved in the development of various health problems have been

based on current knowledge of metabolic pathways of nutrients, but primarily

SOURCE: Human Nutrition Research Division, Agricultural Research Service. U.S.
Department of Agriculture. Issued August 1971 by Science and Education Staff, United
States Department of Agriculture, Washington, D.C.
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of abnormal metabolic pathways developed by persons in advanced stages of
disease. There is little understanding of when or why these metabolic changes
take place. The human body is a complex and very adaptive mechanism. For
most essential metabolic processes alternate pathways exist which can be
utilized in response to physiological, diet, or other stress. Frequently, a series
of adjustments take place and the ultimate result does not become apparent
for a long time, even years, when a metabolite such as cholesterol accumulates.
Early adjustment of diet could prevent the development of undesirable long-
range effects. Minor changes in diet and food habits instituted at an early age
might well avoid the need for major changes, difficult to adopt later in life.
Regional differences in diet related problems.—The existence of regional

differences in the incidence of health problems has been generally recognized
and a wide variation in death rates still exists among geographic areas. These
differences in death rate may reflect the cumulative effect of chronic low intake
levels of some nutrients throughout the lifespan and by successive generations.
A number of examples of regional health problems attributable to differences
in the nutrient content of food or to dietary pattern could be given. Perhaps
the best known is "the goiter belt" where soils and plants were low in iodine
and the high incidence and death rate of goiter was reduced when the diet
was supplemented with iodine. Another situation existed in some of the southern
states where pellagra was a scourge a few decades ago. Corn was the major
food protein source for low income families in these areas. The resulting niacin
deficiency raised the incidence of pellagra to epidemic proportions.

Migration from the high death rate areas almost always results in a reduction
in the death rate, although the improvement never approaches the level achieved
by those who were born and continued to live in the low rate areas. Similarly,
persons who move from low rate areas into higher rate areas lose part of the
advantage. If the death rate for one of the high death rate areas. Wilkes-Barre,
Pennsylvania, were applied to the entire U.S. population, 140,489 more persons
under 65 years would have died per year during the period 1959-61. If the
death rate for one of the lower rate areas, Nebraska, had prevailed, there
would have been 131,634 fewer deaths. The highest death rate areas generally
correspond to those where agriculturists have recognized the soil as being
depleted for several years. This suggests a possible relationship between sub-
marginal diets and health of succeeding generations.

TABLE 1 —MAGNITUDE OF BENEFITS FROM NUTRITION RESEARCH

Health problem Magnitude of loss
Potential savings from
improved diet

PART A. NUTRITION RELATED HEALTH PROBLEMS

Heart and vasculatory  Over 1,000,000 deaths in 1967  
Over 5 million people with definite or suspect heart

disease in 1960-62.
$31.6 billion in 1962

Respiratory and infectious_ __ 82,000 deaths per year 
246 million incidents in 1967
141 million work-days lost in 1965-66
166 million school days lost 
$5 million in medical and hospital costs 
$1 billion in cold remedies and tissues 

Mental health  2.5 percent of population of 5.2 million people are
severely or totally disabled. 25 million people have
manifest disability.

Infant mortality and repro- Infant deaths in 1967-79,000
duction. Infant death rate 22.4 per 1,000

Fetal death rate 15.6 per 1,000 
Maternal death rate 28.0 per 100,000 live births 
Child death rate (1-4 yrs.) 96.1 per 100,000 in 1964_ _ _
15 million with congenital birth defects 

Early aging and lifespan  49.1 percent of population, about 102 million people
have one or more chronic impairments.

People surviving to age 65: Percent
White males  66
Negro males  50
White females  81
Negro females.  64

Life expectancy in years:
White males  67.8
Negro males  61.1
White females  75. 1
Negro females_  68.2

25-percent reduction.

  20-percent reduction.

  20 percent fewer incidents.
15-20 percent fewer days lost.

Do.
$1 million.
$20 million.
10 percent fewer disabilities.

  50 percent fewer deaths.
Do.
Do.
Do.

Reduce rate to 10 per 100,000.
3 million fewer children with

birth defects.
10 million people without im-

pairments.

1 percent improvement per year
to 90 percent surviving.

Bring Negro expectancy up to
White.
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TABLE 1.—MAGNITUDE OF BENEFITS FROM NUTRITION RESEARCH—Continued

Health problem Magnitude of loss
Potential savings from
improved diet

Arthritis  

27 million work days lost 
500,000 people unemployed
Annual cost $3.6 billion

Dental health  44 million with gingivitis; 23 million with advanced
periodontal disease; $6.5 billion public and private
expenditures on dentists' services in 1967; 22 million
endentulous persons (1 in 8)in 1957; %2" of all people
over 55 have no teeth.

Diabetes and carbohydrate 3.9 million overt diabetic; 35,000 deaths in 1967; 79
disorders. percent of people over 55 with impaired glucose

tolerance.
Osteoporosis   4 million severe cases; 25 percent of women over 40_ _
Obesity  3 million adolescents; 30 to 40 percent of adults; 60 to

70 percent over 40 years.
Anemia and other nutrient See improved work efficiency, growth and develop-

deficiencies. ment, and learning ability.
Alcoholism  5 million alcoholics; 3/ are addicted

About 24,500 deaths in 1967 caused by alcohol
Annual loss over $2 billion from absenteeism, lowered

production and accidents.
Eyesight    48.1 percent, or 86 million people over 3 years wore

corrective lenses in 1966; 81,000 become blind every
year; $103 million in welfare.

Cosmetic  10 percent of women ages 9 or more with vitamin
intakes below recommended daily allowances.

Allergies  32 million people (9 percent) are allergic 
16 million with hayfever asthma 
7-15 million people (3-6 percent) allergic to milk
Over 693 thousand persons (1 in 3,000) allergic to

gluten.
Digestive   8,495 thousand work-days lost; 5,013 thousand school-

days lost; about 20 million incidents of acute condi-
tion annually.

$4.2 billion annual cost; 14 million persons with
duodenal ulcers; $5 million annual cost; 4,000 new
cases each day.

Kidney and urinary   55,000 deaths from renal failure; 200,000 with kidney
stones.

Muscular disorders  200,000 cases _
Cancer   600,000 persons developed cancer in 1968; 320,000

persons died of cancer in 1968.

16 million people afflicted   8 million people without
afflictions.

13.5 million work days.
  125,000 people employed.
  $900 million per year.

50 percent reduction in incidence,
severity, and expenditures.

50 percent of cases avoided or
improved.

75 percent reduction.
80 percent reduction in incidence.

  33 percent.
Do.
Do.

PART B. INDIVIDUAL SATISFACTIONS INCREASED

Improved work efficiency 

Improved growth and devel-
opment.

Improved learning ability_ _

20 percent fewer people blind or
with corrective lenses.

20 percent people relieved.

  90 percent people relieved.
Do.

25 percent fewer acute condi-
tions.

Over $1 billion in costs.

20 percent reduction in deaths
and acute conditions.

  10 percent reduction in cases.
20 percent reduction in incidence
and deaths.

5 percent increase in on the job
productivity.

113,000 deaths from accident. 324.5 million work-days 25 percent fewer deaths and
lost; 51.8 million people needing medical attention work-days lost.
and/or restricted activity.

Over 6.5 million mentally retarded persons with I.Q. Raise I.Q. by 10 points for
below 70; 12 percent of school age children need persons with I.Q. 70-80.
special education.

PART C. INCREASED EFFICIENCY IN FOOD SERVICES

Improved efficiency in food  
preparation and menu
planning.

Reduced losses of nutrients  
in food storage, handling,
and preparation.

Improved efficiency in food  
selection.

Improved efficiency in food  
programs.

Not estimated.

Do.

Do.

Do.
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LEADING CAUSES OF DEATH
Rates per 700,000, U.S. 1969

Diseases of Heart

Malignant Neoplasms

Vascular lesions affecting ,
central nervous sys.:ern

Accidents 56.0

Influenza and Pneumonia 11111134-7

Certain diseases of early infancy ig 20.9
Diabetes Mellitus 11,18.5

General Arteriosclerosis 11116.7

Other Bronchopulmonic dis,:ases 1115.6

Cirrhosis of Liver 1115.0

Al! other causes

FIGURE 1

1C2.0

[The following report was referred to on p. —.]

364.!

160.1

145.3

SOCRCE: BUREAU Of THE CENSV5
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Preface

Good health is the bedrock on which social progress is built. A nation of
healthy people can do those things that make life worthwhile, and as the level of
health increases so does the potential for happiness.

The Governments of the Provinces and of Canada have long recognized
that good physical and mental health are necessary for the quality of life to which
everyone aspires. Accordingly they have developed a health care system* which,
though short of perfection, is the equal of any in the world. Included in the sys-
tem has been a program of pre-paid health services which substantially removes
financial barriers to medical and hospital care. Coupled with health insurance
have been programs for building hospitals and for training more physicians and
other health professionals.

The health care system, however, is only one of many ways of maintaining
and improving health. Of equal or greater importance in increasing the number
of illness-free days in the lives of Canadians have been the raising of the general
standard of living, important sanitary measures for protecting public health, and
advances in medical science.

At the same time as improvements have been made in health care, in the
general standard of living, in public health protection and in medical science,
ominous counter-forces have been at work to undo progress in raising the health
status of Canadians. These counter-forces constitute thc dark side of economic
progress. They include environmental pollution, city living, habits of indolence,
the abuse of alcohol, tobacco and drugs, and eating patterns which put the pleas-
ing of the senses above the needs of the human body.

For these environmental and behavioural threats to health, the organized
health care system can do little more than serve as a catchment net for the vic-
tims. Physicians, surgeons, nurses and hospitals together spend much of their

*Throughout this paper the term "health care system" is limited to the system by which
personal health care is provided. The term "health field" is much broader and includes
all matters affecting health.
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time in treating ills caused by adverse environmental factors and behavioural

risks.

It is evident now that further improvements in the environment, reductions

in self-imposed risks, and a greater knowledge of human biology are necessary
if more Canadians are to live a full, happy, long and illness-free life.

While it is easy to convince a person in pain to see a physician, it is not easy

to get someone not in pain to moderate insidious habits in the interests of future
well-being. Nor is it easy to make environmental changes which cause social in-

convenience when the benefits of those changes fall unevenly on the population
and are only apparent over the long term. The view that Canadians have the
right "to choose their own poison" is one that is strongly held.

It is therefore necessary for Canadians themselves to be concerned with the

gravity of environmental and behavioural risks before any real progress can be

made. There are encouraging signs that this concern is growing; public interest

in preserving a healthy environment, in better nutrition and in increasing physical

recreation has never been higher.

The Government of Canada now intends to give to human biology, the

environment and lifestyle as much attention as it has to the financing of the
health care organization so that all four avenues to improved health are pursued
with equal vigour. Its goal will continue to be not only to add years to our life

but life to our years, so that all can enjoy the opportunities offered by increased
economic and social justice.

In preparing this Working Paper, the Government of Canada has been fully

aware that its concern for the well-being of Canadians is shared by provincial and

municipal governments. It is also aware that the provision of personal health

services to the general public is clearly a matter of provincial jurisdiction. At the

same time there are national health problems which know no provincial bound-

aries and which arise from causes imbedded in the social fabric of the nation as

a whole. These problems cannot be solved solely by providing health services but

rather must be attacked by offering the Canadian people protection, information

and services through which they will themselves become partners with health

professionals in the preservation and enhancement of their vitality.

As in the recent Working Paper on Social Security in Canada, we have

examined all aspects of a major subject without regard to jurisdiction. Only

through such an examination can the problems and their causes be understood,

and legitimate federal responses ascertained. As a result of our examination we

have developed a conceptual framework of the health field which was outlined

in a speech I gave at the Pan American Health Organization conference in

Ottawa on September 10, 1973. The concept has been endorsed by the provin-

6
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cial Ministers of Health, who met in Ottawa on February 13 and 14, 1974. This
federal-provincial unanimity of approach offers great opportunities for raising the
level of health of Canadians.

The purpose of this Working Paper, as its title suggests, is to unfold a new
perspective on the health of Canadians and to thereby stimulate interest and dis-
cussion on future health programs for Canada. The Paper is not intended to be
exhaustive nor does it constitute a definite commitment to any of the proposed
courses of action within a specific time frame; many will no doubt quarrel with the
amount of emphasis on different aspects and not everyone will agree with all the
ideas expressed. I would not want it any other way because it is only through
honest disagreement and warm debate that the broader issues of health can be
clarified and further progress achieved.

-///0.. c c
,,.,..............j.

7l-'•?•)c'Z.

Marc Lalonde

Minister of National Health and Welfare
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Introduction

William Paley, in Natural Theology wrote:

"Nightly rest and daily bread, the ordinary use of our limbs, and senses,
and understandings, are gifts which admit of no comparison with any
other."'

It is these gifts which health and welfare policies seek to ensure for as many
Canadians as possible.

Complete well-being for all may be beyond our grasp, given the human con-
dition, but much more can be done to increase freedom from disease and dis-
ability, as well as to promote a state of well-being sufficient to perform at adequate
levels of physical, mental and social activity, taking age into account.

Most Canadians by far prefer good health to illness, and a long life to a

short one but, while individuals are prepared to sacrifice a certain amount of

immediate pleasure in order to stay healthy, they are not prepared to forego all
self-indulgence nor to tolerate all inconvenience in the interest of preventing

illness.

The behaviour of many people also reflects their individual belief that statis-

tical probability, when it is bad, applies only to others. This belief is the comfort
of soldiers at war, criminals and racing drivers, none of whom could sustain their
activities did they not look on the sunny side of risk and probability. It is also the
solace of those whose living habits increase the likelihood of sickness, accidents

and early death.

Yet, when sickness strikes, the patient expects rapid, quality care; all avail-

able resources must be marshalled on his or her behalf with little regard for cost.

The foregoing attitudes, beliefs and expectations are basic to an understand-

ing of how the health field has developed in Canada. They explain why Canadians

are prepared to spend such a large part of their national income on personal

health care services, while tolerating environmental and lifestyle hazards which

contribute heavily to the frequency of sickness and death.

8
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One of the purposes of this Working Paper, nevertheless, is to show the links
between different kinds of mortality and illness on the one hand and their un-
derlying causes on the other. Only when these links are known will it be possible
to make judgments on whether certain risks are worth taking or certain sacrifices
are worth making.

These judgments must be made by individuals in respect of their own living
habits, by society in respect of the values it holds, and by governments in respect
of both the funds they allocate to the preservation of health and the restrictions
they impose on the population for whose well-being they are responsible.

Ultimately, it is to help in making those judgments that this Working Paper
has been written.
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Chapter 1. The Traditional View of
the Health Field

The traditional or generally-accepted view of the health field is that the art
or science of medicine has been the fount from which all improvements in health
have flowed, and popular belief equates the level of health with the quality of
medicine. Public health and individual care, provided by the public health physi-
cian, the medical practitioner, the nurse and the acute treatment hospital, have
been widely-regarded as responsible for improvements in health status. Individual
health care, in particular, has had a dominant position, and expenditures have
generally been directed at improving its quality and accessibility.

The success of the Canadian personal health care system, particularly in the
treatment of disease, is unquestioned, and the demand by the Canadian people
for more and better personal health care continues unabated. Preventive med-
icine, as exemplified by immunization, has practically eliminated such scourges
as smallpox, diphtheria and poliomyelitis, and advanced surgical procedures save
thousands more lives annually than they did thirty years ago. Graduates of Cana-
dian medical colleges and of post-graduate specialty training are the equal of any
in the world and Canadian hospitals have a general high level of service and
equipment that matches that of any other country. In both numbers and skills the
members of the Canadian nursing profession generally provide the finest of
nursing care. Taken as a whole, then, the amount, quality and method of financing
health care in Canada, while still improvable, is one to be envied.

In most minds the health field and the personal medical care system are
synonymous. This has been due in large part to the powerful image projected by
medicine of its role in the control of infective and parasitic diseases, the advances
in surgery, the lowered infant mortality rate and the development of new drugs.
This image is reinforced by drug advertising, by television series with the physician
as hero, and by the faith bordering on awe by which many Canadians relate to
their physicians.

The consequence of the traditional view is that most direct expenditures on
health are physician-centered, including medical care, hospital care, laboratory

11
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tests and prescription drugs. When one adds dental care and the services of such
other professions as optometrists and chiropractors, one finds that close to seven
billion dollars a year are spent on a personal health care system which is mainly
oriented to treating existing illness.

12
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Chapter 2. The Limitations of the
Traditional View

There are two approaches which can be taken to assess the influence of
various factors on the general level of illness. One is by analysing the past and
determining the extent to which various influences have contributed, over the
years, to changes in the nature and incidence of sickness and death. A second
approach is to take present statistics on illness and death and to ascertain their
underlying causes.

The historical approach is most clearly expressed by Dr. Thomas McKeown,
Professor of Social Medicine at the University of Birmingham Medical Schoo1.2
Dr. McKeown traces the level of health in England and Wales back to the eigh-
teenth century, and evaluates the effect of the several influences on the health
level. His conclusions are:

"that, in order of importance the major contributions to improvement in
health in England and Wales were from limitation of family size (a
behavioural change), increase in food supplies and a healthier physical
environment (environmental influences), and specific preventive and
therapeutic measures"3

and

"Past improvement has been due mainly to modification of behaviour
and changes in the environment and it is to these same influences that
we must look particularly for further advance".4

These conclusions, drawn from an analysis of the history of the level of

health of the population, are not surprising when one recalls the progress in
income security, in education and in protection from public health hazards during
the past century.

The second approach is to examine the nature and underlying causes of
present mortality and hospital morbidity in Canada.

13
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Mortality

Looking first at mortality it was found that overall statistics on causes of
death are dominated by deaths over age seventy. Since more than 50% of
deaths in 1971 occurred beyond age seventy, the causes of death in old age
have an overwhelming impact on total figures and thus obscure the relative signif-
icance of the deaths that come before their time. It is the early deaths that reflect
adversely on the halth status of Canadians, as far as mortality is concerned, and
they can be properly assessed only if they are separated from overall mortality
statistics.

All of the following figures reflect Canada's experience in 1971 when there
were 157,300 deaths recorded from all causes, of which 75,200 came before age
seventy. These early deaths are the ones which were analysed.

Of the 75,200 early deaths, 7,600 or roughly 10% occurred before age five.
Of these, 1,500 were due to congenital anomalies, and 3,300 more were due to
other conditions which caused death shortly after birth.

Given that the present high level of obstetrical and neo-natal service can be
maintained, it is generally conceded that early pre-natal care, along with the early
identification of high-risk pregnancies, is the principal means by which the infant
mortality rate can be further lowered. It is also true that economically-deprived
segments of the population, including its native peoples, contribute dispropor-
tionately to the infant mortality rate in Canada. It is also true that the importance
of early pre-natal care is recognized more by the relatively affluent levels of
society than by the under-privileged. Finally, it is true that universal pre-paid
health care has practically eliminated any financial barrier between a pregnant
woman and the pre-natal care she should receive. All these conditions lead to
the conclusion that economic circumstances, health education, attitudes and
facility of physical access to health care, as well as improved pre-natal care, are
the principal factors to be considered in lowering the rate of infant mortality. In
brief, environment and self-imposed risks, including attitudes, are the main influ-
ences by which infant mortality rates can be further improved.

From age five to age thirty-five, the principal cause of death is motor vehicle
accidents, the second most important cause is other accidents and the third is
suicide. These three, taken together, account for 6,200 of the 9,700 deaths for
the group aged five to thirty-five. Since all these causes of death are mainly due
to human factors, including carelessness, impaired driving, despair and self-
imposed risks, it is evident that changes in these factors are needed if the rates
of death are to be lowered.

At age thirty-five, coronary-artery disease first appears as a significant (over
5%) cause of death. By age forty it becomes the principal cause and holds this
position in increasing ascendancy through all subsequent age groups.
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For the age group thirty-five to seventy, diseases of the cardio-vascular sys-

tem accounted for 25,700 deaths out of a total of 58,000. While the causes of

circulatory diseases are various, there is little doubt that obesity, smoking, stress,

lack of exercise and high-fat diets, in combination, make a dominant contribution.

All of these are due to environmental conditions and self-imposed risks.

At age fifty, the second most important cause of death in men is cancer of

the larynx, trachea, bronchus or lung. These accounted for 3,600 deaths, male

and female, between forty and seventy. Bronchitis, emphysema and asthma, in

this age group, accounted for another 1,400 deaths. For these 5,000 deaths,
cigarette smoking is a major contributing factor. Once more the root cause is

found in a self-imposed risk.

In order to ascertain and measure the principal causes of early death, cal-

culations have been made of the years of potential life lost by each cause, mea-
sured against a life expectancy of seventy and eliminating causes of infant mortal-

ity. Years lost due to early death for the five main causes, by this definition, were

as follows for 1971:

Cause Total Years Lost

Motor Vehicle Accidents 213,000

Ischaemic Heart Disease 193,000

All Other Accidents 179,000

Respiratory Diseases and Lung Cancer 140,000

Suicide 69,000

It will be noted that self-imposed risks and the environment are the prin-

cipal or important underlying factors in each of the five major causes of death

between age one and age seventy, and one can only conclude that, unless the

environment is changed and the self-imposed risks are reduced, the death rates

will not be significantly improved.

Hospital Morbidity

Mortality rates are not the only indicators of health, so a similar analysis was

made of hospital morbidity, i.e. those illnesses which required hospitalization.

For analytical purposes, morbidity can be classified under three headings:

1. hospital morbidity, defined as sickness requiring hospitalization
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2. non-hospital morbidity for which treatment was given but outside the
hospital

3. untreated morbidity, sickness which was self-treated or self-limiting, or
undetected morbidity.

The only available morbidity statistics in Canada, i.e. those who required
hospitalization, were examined. For this analysis, hospitalization due to uncom-
plicated deliveries of babies was set aside on the premise that this is not sickness
so much as a normal part of life.

Diseases of the cardio-vascular system were by far the principal cause of
hospitalization as measured by the number of hospital days, accounting for
7,600,000 hospital days out of a total of 38,600,000 in 1970, in acute general
hospitals. Fractures, head injuries, burns and all other causes arising from acci-
dents and violence accounted for 3,100,000 hospital days. For these causes of
hospitalization, individual behaviour and carelessness are the principal or impor-
tant underlying factors. Mental illness accounted for 2,200,000 hospital days in
acute general hospitals but it also accounted for 21,200,000 patient days in
psychiatric institutions in 1970.

Self-imposed Risks

The effect of self-imposed risks on these and other kinds of sickness, as well
as on mortality figures, is reflected in the following grisly litany of the more de-
structive lifestyle habits and their consequences:

1. Drugs

(a) alcohol addiction: leading to cirrhosis of the liver, encephalopathy and
malnutrition,

(b) social excess of alcohol: leading to motor vehicle accidents and obesity,

(c) cigarette smoking: causing chronic bronchitis, emphysema and cancer
of the lung, and aggravating coronary-artery disease,

(d) abuse of pharmaceuticals: leading to drug dependence and drug
reactions,

(e) addiction to psychotropic drugs: leading to suicide, homicide, mal-
nutrition and accidents,

(f) social use of psychotropic drugs: leading to social withdrawal and acute
anxiety attacks.
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2. Diet and Exercise

(a) over-eating: leading to obesity and its consequences,

(b) high-fat intake: possibly contributing to atherosclerosis and coronary-
artery disease,

(c) high carbohydrate intake: contributing to dental caries,

(d) fad diets: leading to malnutrition,

(e) lack of exercise: aggravating coronary-artery disease, leading to obesity
and causing lack of physical fitness,

(f) malnutrition: leading to numerous health problems,

(g) lack of recreation and lack of relief from work and other pressures:
associated with stress diseases such as hypertension, coronary-artery dis-
ease and peptic ulcers.

3. Others

(a) careless driving and failure to wear seat-belts: leading to accidents and
resultant deaths and injuries,

(b) promiscuity and carelessness: leading to syphilis and gonorrhea.

Environmental Risks

Turning to the physical and social environment, about which the individual
can do little or nothing, it is generally assumed that all known public health mea-
sures have been put into effect across our land, and that we are protected through
governmental action against public health hazards. On closer examination it will
be found that the application of known public health measures is both imperfect
and uneven. The contamination of drinking water, as illustrated by the analyses
carried out by Pollution Probe in Western Quebec and Eastern Ontario, is far
more widespread than one would have thought in this day and age. Sewage from
a substantial proportion of Canada's population is still poured out raw into
Canada's rivers and lakes. Many large centres still do not fluoridate drinking
water, in spite of the low cost and the preponderance of scientific opinion in
favour of fluoridation. So contaminated are some Canadian lakes and streams
that many public beaches have had to be closed down because of their threat
to health.

The total effect of air pollution on the health of Canadians has not been ascer-
tained with any precision but links have been established between air pollution and
sickness. Direct cause-and-effect relationships are now being proved and measured.
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Urbanization, and all its effects on physical and mental health, has not been
assessed in any comprehensive way. Crowding, high-rise living, and the dearth of
intensive-use recreational areas in cities are all contributors to sickness in Canada.

Working conditions, including the deadening effect of repetitive production
line tasks on the human spirit, take their toll in terms of physical and mental
illness. Workmen's Compensation Benefits alone cost 400 million dollars yearly.

One of the most important but least understood environmental problems is
the effect of rapid social change on the mental and physical health of Canadians.
Some of the social change is due to technological innovation, such as the intro-
duction of television, but significant disorientation and alienation arise as well from
the crumbling of previous social values and their replacement by others whose long-
term effect is still unknown. When a society increasingly pursues private pleasure
by sacrificing its obligations to the common good, it invites stresses whose effect on
health can be disastrous.

Finally, on the subject of the environment, the number of economically-
deprived Canadians is still high, resulting in a lack of adequate housing and insuffi-
cient or inadequate clothing.

All the foregoing environmental conditions create risks which are a far greater
threat to health than any present inadequacy of the health care system.

Conclusion

When the full impact of environment and lifestyle has been assessed, and the
foregoing is necessarily but a partial statement of their effect, there can be no doubt
that the traditional view of equating the level of health in Canada with the availability
of physicians and hospitals is inadequate. Marvellous though health care services
are in Canada in comparison with many other countries, there is little doubt that
future improvements in the level of health of Canadians lie mainly in improving the
environment, moderating self-imposed risks and adding to our knowledge of
human biology.
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Chapter 3. Major Problem Areas in
the Health Field

The major problem areas in the health field fall generally into two separate
categories: 1) the health status of the population and 2) the problems involved
in the actual organization and delivery of health care.

Health Status of the Population

Three main indicators of the health status of the population are (a) life
expectancy and mortality rates, (b) causes of death and (c) morbidity.

(a) Life expectancy and Mortality Rates

Life expectancy at birth has increased significantly between 1941 and 1971,
from 63.0 years to 69.4, for males and from 66.3 to 76.5 for females. The main
reason is the significant drop in infant mortality, from 61 deaths per 1,000 births
in 1941 to 17.5 deaths per 1,000 births in 1971.

Once a male has survived beyond childhood, however, there has been very
little improvement in the number of remaining years he can expect to live. A
twenty-year old male in 1941 could expect to live to 69.6 years of age, while in
1971 this had only increased to 71.8. For twenty-year old females the improve-
ment has been more significant, from 71.8 in 1941 to 78.3 in 1971.

These figures reflect a widening gap between male and female life expec-
tancy, whose gravity is underlined when one looks at specific statistics.

In 1971 twice as many men as women died between the ages of fifteen and
seventy. The actual figures are 43,450 male deaths and 22,150 female deaths
in this age group. In simple terms, death overtook two men for every woman in
these prime years of life.
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In 1931, women, on the average, could expect to live two years longer than
men. In 1971 this difference had grown to seven years.

Turning to comparisons with other countries, there are only three nations
in the world, Sweden, Norway and The Netherlands, which have a greater life
expectancy for females than Canada, and the difference between Canada and
the best nation is only one year. For male life expectancy, there are six countries,
Sweden, Norway, The Netherlands, Denmark, Switzerland and Greece, which
outperform Canada and the gap between Canada and the best nation is two and
a half years.

Another analysis was made of years lost due to early death between the
ages of one and seventy, using relativity at age seventy. By this definition the
following comparison was obtained:

Cause
Years Lost Years Lost

Male Female

Motor Vehicle Accidents 154,000 59,000

Ischaemic Heart Disease 157,000 36,000

All Other Accidents 136,000 43,000

Respiratory Disease and Lung Cancer 90,000 50,000

Suicide 51,000 18,000

TOTAL 588,000 206,000

For these five main causes of early death, as defined, males lost almost
three years of potential life for every year lost by females.

Turning next to the actual number of deaths by cause and sex, one finds
that between the ages of thirty-five and seventy there were 18,400 men who died
of diseases of the cardio-vascular system compared to only 7,300 women. For
each sex at all ages, major differences in numbers of deaths were also found in
the following selected categories for 1971.*

More complete mortality statistics are shown in the ensuing table.
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Cause
Deaths
Male

Deaths
Female

1. SPECIFIC ACCIDENTS

(a) Automobile Accidents 4,100 1,600

(b) Other Transport Accidents 500 70

(c) Industrial Accidents 700 55

(d) Accidental Drownings 600 150

2. LUNG CANCER 4,600 800

3. BRONCHITIS, EMPHYSEMA AND ASTHMA 2,800 700

4. SUICIDE 1,900 700

5. CIRRHOSIS OF THE LIVER 1,300 650

From the foregoing analysis, there is no doubt that Canada has a male
mortality problem of great significance.

As already noted, life expectancy is much influenced by changes in the
infant mortality rate and most of the improvement in Canadian life expectancy
can be attributed to a reduction in the infant mortality rate from 102.0 deaths
per 1,000 live births in 1921 to 17.5 in 1971. While Canada's performance has
been outstanding, it still falls well below that of Sweden with a rate of 11.0 per
1,000 live births. What offers hope for improvement is the difference in infant
mortality rates between certain socio-geographic segments of the Canadian
population. By attacking the problem among high-risk populations, improve-
ments can still be made. At the same time one must keep the importance of
infant deaths in perspective. Of 157,300 deaths in 1971, only 6,400 occurred
before age one and of these many are due to congenital anomalies about which
little can be done after a baby is born.

(b) Causes of death

The graphic at Annex A provides a vivid picture of the major causes of death
for each sex and age group in 1971. It highlights the fact that the importance of
each cause of death varies according to sex and age group. Noticeable imme-
diately is the tremendous importance of motor vehicle accidents and all other
accidents, which account for large percentages of death in young males between
the ages of five and forty and in females between five and thirty. Suicide is an
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important cause of death in males and females as young as fifteen years. Coro-
nary-artery disease becomes and remains the major cause of death in males
from age forty on, and in females from age fifty on. Cancer strikes at most ages,

but at a much earlier age among women. Deaths due to respiratory diseases and
lung cancer are important in men over fifty years. Cirrhosis of the liver appears
as a major cause of death in males between the ages of forty and fifty.

An overall view of the major causes of death at all ages, with predominant
ages for each, is as follows:

Major Causes of Mortality (1971)
No. of
Deaths

% of All
Deaths

Predominant
Ages

Ischaemic heart disease 48,975 31.1% 40 and over

Cerebrovascular disease 16,067 10.2% Age 65 and over

Respiratory diseases and
lung cancer

15,677 10.0% Under 1 year and
55 and over

Motor Vehicle and all other
accidents

12,031 7.6% All ages

Cancer of the gastro-intestinal tract 7,947 5.1% 50 and over

Cancer of the breast, uterus and
ovary

4,816 3.1% 40 and over

Diseases specific to the newborn 3,299 2.1% Under 1 week

Suicide 2,559 1.6% 15 to 65

Congenital anomalies 1,967 1.3% Under 1 year

TOTAL 113,338 72.1%

ALL DEATHS 157,272 100.0%

It will be noted that the major causes of death are now chronic illnesses and
accidents, with relatively few due to infectious diseases. This is a drastic change
from the situation around the turn of the century when the major causes of death
were primarily, or related to, infectious diseases such as influenza, pneumonia,
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tuberculosis, gastro-enteritis, chronic nephritis and diptheria. These diseases have
largely been brought under control, and the only ones which remain major prob-
lems of mortality are influenza and pneumonia, and certain diseases of early
infancy. Whereas the major problems of the past were acute illnesses, which have
a fairly abrupt onset and a finite duration, the major problems now are chronic
illnesses, which have a gradual onset and an indefinite duration (see Chapter 10),
and accidents.

(c) Morbidity

With regard to the incidence and causes of illness, the available information
is more limited and less reliable than it is on mortality. In order to have key in-
dicators of health, it would be necessary to have a measure of ill-health in the
population, including the whole range of disabilities from the severe conditions
that often require hospitalization and medical treatment to the minor ailments
and mild chronic conditions. However, the only Canadian data that are current
relate to illness treated in hospitals, and to certain contagious diseases which
must be reported by physicians to public health authorities.

Looking at acute treatment hospital morbidity, measured by the number of
hospital days, one finds that diseases of the cardio-vascular system, injuries due
to accidents, respiratory diseases and mental illness, in that order, are the four
principal causes of hospitalization, accounting for some 45% of all hospital
days.

By another measure, the number of hospital admissions, diseases of the
respiratory system come first, followed by child-birth, diseases of the digestive
system, diseases of the genito-urinary system, diseases of the cardio-vascular
system and accidents.

The difference between the two rankings is due to the fact that one measures
the number of hospital days while the other measures the number of admissions.
Since hospital stays, on the average, are longest for cardio-vascular disease and
accidents, these are more prominent in the ranking by hospital days.

Hospital morbidity, like mortality, is of limited use in assessing the general
level of health of the population because it reflects only the severe cases, i.e.
those requiring hospitalization. Furthermore, if one makes year-to-year compar-
isons, it is necessary to take into account factors other than the rate of sickness,
such as the effect of prepayment of hospital and medical care and of more so-
phisticated diagnostic techniques. These factors are difficult to measure at present.

What is really needed is a measure of the prevalence of ill-health in the
population, counting not only mortality and hospital morbidity, but illness treated
by health professionals outside hospital, illnesses which are self-treated or self-
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limiting, undetected morbidity, and a count of the chronically disabled. Only
when this comprehensive view is obtained will it be possible to ascertain the level
of health and to identify year-to-year changes. Conceptual and technical prob-
lems need to be resolved before this comprehensive view is obtained, and sub-
stantial funds would have to be made available for surveys of the population and
for the establishment of useful data series.

To operate most effectively in regulating dangerous products there is a need
for accurate, comprehensive knowledge of the causes of accidents and for the
identification of the products, if any, involved. This points to the need for a
broadly-based, well-designed statistical system for reporting accidents.

One of the ironies of obtaining and analysing health data is that it is so dif-
ficult to act upon the conclusions reached. Taking coronary-artery disease as
an example, one finds that it is the major killer and the major cause of hospital
days. Contributing factors are well known and include genetic inheritance, the
relative absence of estrogenic hormones in men, smoking, obesity, high-fat diets,
high serum cholesterol, lack of exercise and stress as well as such morbid con-
ditions as atherosclerosis, diabetes and high blood pressure. Yet, when one looks
for programs aimed at reducing the prevalence of coronary-artery disease through
an abatement of known contributing factors, one finds that they are weak or
non-existent.

Deaths and injuries due to automobile accidents could probably be reduced
by 50% if everyone wore seat-belts, and if stricter measures were taken to reduce
the number of impaired drivers. In spite of this knowledge the rate of seat-belt
wearing stays at about 10% and alcohol continues to be a factor in half the
traffic accidents.

Cigarette smoking contributes heavily to respiratory disease and lung can-
cer. Educational campaigns have succeeded in reducing the number of smokers
in the twenty years-and-over bracket from fifty-eight per hundred to fifty per
hundred but the recruitment of new smokers among teenagers has increased
alarmingly, especially among teen-age girls.

Some 40% of all alcoholic beverages in Canada are purchased by but 7%
of the drinking population, the alcohol abusers. At December 31, 1969, there

were sixty-seven children under the age of fifteen with a diagnosis of alcoholism
in Canadian mental hospitals. One-quarter of all first male admissions to psychi-
atric hospitals are due to alcoholism, and the heavy contribution of alcohol abuse
to motor vehicle accidents, poisonings, accidental fire deaths, cirrhosis of the
liver and falls has been ascertained. Absenteeism due to alcohol abuse costs a
million dollars a day to Canadian industry5. Yet the control and treatment of
alcohol abuse in Canada is fragmented and weak.
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The lack of physical fitness of the Canadian population has been measured
and one criterion, the capacity to use oxygen efficiently, indicates that Canadians
are not as fit as citizens of some European countries.

A study in 1972 showed that 76% of Canada's population over age thir-
teen spend less than one hour a week participating in a sport, and that 79% have
less than one hour per week in other physical activity such as walking. This same
survey shows that 84% of the population over age thirteen watches four or more
hours a week of television. Some 36% watch in excess of fifteen hours a week.
This pattern of living, dominated by sedentary living, explains why so few
Canadians are fit.

Accurate statistics on the incidence of gonorrhea and syphilis are hard. to
come by but those that are reported indicate that venereal disease is again reach-
ing epidemic proportions. Efforts to combat this health problem are at best of
uneven effectiveness.

The common dental diseases of caries, periodontal disease and malocclu-
sion are not dramatic but in terms of numbers of people affected they constitute
one of the greatest public health problems in Canada. Almost 60% of Canadians
appear to receive little or no dental care, and yet few dentists are in a position
to accept more patients. A greater number of dental auxiliaries is needed, to
relieve dentists of the more routine procedures.

It is estimated that about half the burden of illness is psychological in origin
and this proportion is growing. An indication of the seriousness of the problem
can be seen from the following facts: one-third of all hospital beds and hospital
days are for mental care patients; three out of 1,000 Canadians are hospitalized
in psychiatric institutions at any given time; between 5% and 10% of school
children suffer from mental or learning disorders; there is a significant increase
in alcoholism and drug addiction, homicide and suicide, crime, anxiety neuroses
and depressive psychoses. And yet mental health, as opposed to physical health,
has been a neglected area for years; unfortunately there is still a social stigma
attached to mental illness.

When one looks at the foregoing major health problems of Canada and
their underlying causes it is obvious that we are failing to act on the information
we already have.

The health care system, for all its facilities and for all the numbers, training
and dedication of its health professionals, still tends to regard the human body
as a biological machine which can be kept in running order by removing or re-
placing defective parts, or by clearing its clogged lines. The medical solution to
health problems, while an extremely important aspect of health, is only one of
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many aspects revealed by an examination of the underlying causes of sickness
and death.

If government is, at least in part, a mirror of the people's collective will, then
the people collectively must accept the blame for any causes of sickness arising
from the deterioration that has taken place in the environment.

In addition to the health care system and the people collectively, individual
blame must be accepted by many for the deleterious effect on health of their
respective lifestyles. Sedentary living, smoking, over-eating, driving while impaired
by alcohol, drug abuse and failure to wear seat-belts are among the many contri-
butors to physical or mental illness for which the individual must accept some
responsibility and for which he should seek correction.

Finally, the medical research community, with its emphasis on human bio-
logy, must continue to evaluate the direction of its research in terms of the coun-
try's major health problems and of the gaps in knowledge that need to be closed
if those problems are to be solved. Balancing the need to respect the indepen-
dence of the researcher with the need to relate research to health problems is a
question of continuing debate; it is true, however, that the research community
could pursue with more vigour the application of new knowledge in the environ-
ment, lifestyle and health care sectors.

This section on Canada's health status dwells necessarily on the problems
which still face the country and because of this tends to project a picture that is
gloomier than is actually the case. By comparison both with its past history and
with other countries, Canada has much to be proud of, and thankful for. This is
no less true in the health field than it is in other areas of social progress.

Problems in the Organization and Delivery of Health Care

With the introduction of universal pre-paid medical and hospital care, Cana-
dian provinces, with federal financial assistance, have substantially eliminated the
spectre of catastrophic medical and hospital bills. Various measures are also in effect
to help pay for other services, including special assistance to the needy.

There are three overall indicators of the level of health services: the ratio of
various health professions to the total population, the ratio of treatment facil-
ities to the population, and the extent of pre-paid coverage.

The following table shows how Canada compares with other countries in
some of these respects. The actual years for which statistics are shown vary slightly
according to the availability of the most recent figures.
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Country

% covered by
Medical and
Hospital
Insurance

No. of Hosp.
beds per
10,000

Population

No of
Physicians
per 10,000
Population

No. of
Nurses

per 10,000
Population

Australia 79% ( hosp.)
75% (Med.) • 117.4 11.8 66.6

Canada Almost 100% 102.3 15.7 57.3

Denmark 96.7% 89.4 14.5 53.4

Sweden Almost 100% 145.8 12.4 43.7

United Kingdom Almost 100% 111.4 12.5 35.1

United States 85% (Hosp.)
65% (Reg. Med.)
35% (Maj. Med.) 82.7 15.3 49.2

In hospital and medical insurance coverage Canada equals the best of the
five countries chosen for comparison; it leads in respect of physicians, is in the
middle rank in respect of hospital beds, and is second only to Australia in nurses.
Since the countries chosen are among those with the best health care services in
the world, there is no doubt that, by the four measures used in the table, Canada
is among the world leaders.

Canada's national health expenditures, including personal health care: in
1971, were as follows:

As % of
G.N.P.

As % of
Personal
Income

Per Capita
Annual

Expenditures

Canada 7.1 9.0 306.11

These figures reflect total health expenditures. For that part which comprised
personal health care only, the per capita cost in Canada was $271.72, or about
$1100 for a family of four. This is a substantial sum by any measure, even if
most of the costs were met by insurance.

*Personal health care consists of services received by individuals and provided by hospitals,
physicians, nurses, dentists, pharmacists, etc.
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In spite of the great strides made in recent years, there are a number of
difficult problems facing those with responsibilities for providing health care
services:

1. The annual rate of cost escalation has been between 12% and 16%,
which is far in excess of the economic growth of the country; if unchecked,
health care costs will soon be beyond the capacity of society to finance them.

2. The past twenty years have seen an emphasis on the construction of
hospitals and not enough on other needed health care facilities. As a result,
Canada now finds itself with an excess of expensive acute care beds, coupled
with a shortage of alternative treatment, convalescent and custodial care
facilities and increasing pressure on hospital emergency services.

3. Medical services are not yet equally accessible to all segments of the pop-
ulation because health manpower tends to concentrate in cities and is not
attracted to rural or isolated locations.

4. Dental services are not equally accessible to all segments of the popula-
tion, mainly because of the cost to the patient of dental care, a shortage of
dental professionals, as well as a maldistribution of available dental man-
power.

5. Present organizational arrangements for providing health care services
could be improved to more satisfactorily meet the needs of the population.

6. Over the years, a large proportion of Canada's needs for physicians have
been met by the immigration of personnel from foreign countries. Over the
decade 1961-1971, the average annual number of immigrant physicians
was 914. During the same decade, an average of 919 students graduated
each year from Canadian medical schools. This reflects a problem of depen-
dency on other countries for physician supply.

7. Certain sectors of the population have special health problems, due to
a number of factors such as mode of living and isolation; they require sup-
plementary services which must be provided at higher than average cost.

8. There is a lack of a uniform and integrated system for maintaining health
records of individuals; essential data are scattered in many locations: in
physician's offices, hospital records, clinics, etc.

9. Health manpower planning is difficult because of interprovincial mobility,
immigration and emigration.

10. Present cost-sharing arrangements between the federal and provincial
governments tend to encourage the use of physicians and acute treatment
hospitals, even for services which could be adequately provided through less
costly means.
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11. Improved ambulatory health centres, with round-the-clock, comprehen-
sive out-patient care are needed in order that accessibility of care will not be
dependent on the individual availability of physicians.

12. Regional health authorities with the power to plan and manage the
health care requirements of a given geographical area are needed.

The foregoing problems in the provision of health care services are prin-
cipally the concern of provincial governments, who are charged with ensuring
that adequate health care is available at a cost that can be afforded.

Conflicting Goals in the Health Care System

Some of the problems of providing and financing health care within reason-
able limits arise from attempts to meet conflicting goals.

On the one hand, it is a goal to make physician services equally accessible
to everyone; on the other hand, it is also a goal to permit physicians to practise
where they wish. The result is that physicians are maldistributed among provinces
and between urban and rural areas. At the two extremes, British Columbia, in
1971, had one physician for every 603 citizens while Prince Edward Island had
one physician for 1143 citizens. Ontario had one to 616 in 1971 and calculated
that by the end of 1973 it had one physician for less than 600 citizens, in spite
of the fact that there is no evidence to suggest that the standard of health care
is improved when the ratio of 1 to 600-650 is exceeded.

A second set of conflicting goals consists of trying to control costs while
removing all incentives to patients, physicians and hospitals to do so. The exis-
tence of a generous supply of hospital beds and of increasing numbers of physi-
cians makes it easy for patients to seek care even for minor conditions and for
physicians to hospitalize more patients, particularly when there are no financial
barriers. Thus the goal of ready access to health care services, both physical and
financial, conflicts with the goal of controlling costs.

A third set of conflicting goals consists of providing a balanced supply of the
various medical specialties while permitting physicians to select their fields of
special training. The shortage of physicians specializing in rehabilitation medicine
and in the care of the aged is evidence that mechanisms are needed to reconcile
these two goals.

Fourth, health care administrators would like to see services provided by
staff trained only to the level of skill needed for the task performed. However,
the present licensing patterns for health professionals as well as the fee-for-
service system, coupled with the principle that the physician or dentist alone
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bears responsibility for his patient, encourages the practice of physicians and
dentists carrying out tasks which could be done by others, as well or better, and
often at a lower cost. In the Canadian North the role of the nurse has been ex-
panded along these lines with great success. Similarly, the Government of Saskat-
chewan has successfully implemented a dental care system for school children
in which a major part of the work is done by dental health professionals other
than dentists, according to protocols established by dentists and under their
overall supervision.

Finally, there is the paradox of everyone agreeing to the importance of re-
search and prevention yet continuing to increase disproportionately the amount
of money spent on treating existing illness. Public demand for treatment services
assures these services of financial resources. No such public demand exists for
research and preventive measures. As a consequence, resources allocated for
research, teaching and prevention are generally insufficient.

It would appear that steps need to be taken to reconcile the foregoing, and
other conflicting goals and principles, while retaining all that is necessary to pro-
perly reward health manpower, control costs and ensure accessibility to quality
service.
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Chapter 4. The Health Field Concept

A basic problem in analysing the health field has been the absence of an
agreed conceptual framework for sub-dividing it into its principal elements.
Without such a framework, it has been difficult to communicate properly or to
break up the field into manageable segments which are amenable to analysis
and evaluation. It was felt keenly that there was a need to organize the thousands
of pieces into an orderly pattern that was both intellectually acceptable and suffi-
ciently simple to permit a quick location, in the pattern, of almost any idea,
problem or activity related to health: a sort of map of the health territory.

Such a Health Field Concept6 was developed during the preparation of
this paper and it envisages that the health field can be broken up into four broad
elements: HUMAN BIOLOGY, ENVIRONMENT, LIFESTYLE and HEALTH
CARE ORGANIZATION. These four elements were identified through an exam-
ination of the causes and underlying factors of sickness and death in Canada,
and from an assessment of the parts the elements play in affecting the level of
health in Canada.

Human Biology

The HUMAN BIOLOGY element includes all those aspects of health, both
physical and mental, which are developed within the human body as a conse-
quence of the basic biology of man and the organic make-up of the individual.
This element includes the genetic inheritance of the individual, the processes of
maturation and aging, and the many complex internal systems in the body, such
as skeletal, nervous, muscular, cardio-vascular, endocrine, digestive and so on.
The human body being such a complicated organism, the health implications of
human biology are numerous, varied and serious, and the things that can go
wrong with it are legion. This element contributes to all kinds of ill health and
mortality, including many chronic diseases (such as arthritis, diabetes, athero-
sclerosis, cancer) and others (genetic disorders, congenital malformation, mental
retardation). Health problems originating from human biology are causing untold
miseries and costing billions of dollars in treatment services.
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Environment

The ENVIRONMENT category includes all those matters related to health
which are external to the human body and over which the individual has little or
no control. Individuals cannot, by themselves, ensure that foods, drugs, cosmetics,
devices, water supply, etc. are safe and uncontaminated; that the health hazards
of air, water and noise pollution are controlled; that the spread of communicable
diseases is prevented; that effective garbage and sewage disposal is carried out;
and that the social environment, including the rapid changes in it, do not have
harmful effects on health.

Lifestyle

The LIFESTYLE category, in the Health Field Concept, consists of the
aggregation of decisions by individuals which affect their health and over which
they more or less have control. The importance of the LIFESTYLE category has
already been elaborated on in the section on The Limitations of the Traditional
View. Personal decisions and habits that are bad, from a health point of view,
create self-imposed risks. When those risks result in illness or death, the victim's
lifestyle can be said to have contributed to, or caused, his own illness or death.

Health Care Organization

The fourth category in the Concept is HEALTH CARE ORGANIZATION,
which consists of the quantity, quality, arrangement, nature and relationships of
people and resources in the provision of health care. It includes medical practice,
nursing, hospitals, nursing homes, medical drugs, public and community health
care services, ambulances, dental treatment and other health services such as
optometry, chiropractics and podiatry. This fourth element is what is generally
defined as the health care system.

Until now most of society's efforts to improve health, and the bulk of direct
health expenditures, have been focused on the HEALTH CARE ORGANIZA-
TION. Yet, when we identify the present main causes of sickness and death in
Canada, we find that they are rooted in the other three elements of the Concept:
HUMAN BIOLOGY, ENVIRONMENT and LIFESTYLE. It is apparent, there-
fore, that vast sums are being spent treating diseases that could have been pre-
vented in the first place. Greater attention to the first three conceptual elements
is needed if we are to continue to reduce disability and early death.

Characteristics of the Health Field Concept

The HEALTH FIELD CONCEPT has many characteristics which make it a
powerful tool for analysing health problems, determining the health needs of
Canadians and choosing the means by which those needs can be met.
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One of the evident consequences of the Health Field Concept has been to raise
HUMAN BIOLOGY, ENVIRONMENT and LIFESTYLE to a level of categorical
importance equal to that of HEALTH CARE ORGANIZATION. This, in itself, is a
radical step in view of the clear pre-eminence that HEALTH CARE ORGANIZA-
TION has had in past concepts of the health field.

A second attribute of the Concept is that it is comprehensive. Any health
problem can be traced to one, or a combination of the four elements. This com-
prehensiveness is important because it ensures that all aspects of health will be
given due consideration and that all who contribute to health, individually and
collectively, patient, physician, scientist and government, are aware of their roles
and their influence on the level of health.

A third feature is that the Concept permits a system of analysis by which any
question can be examined under the four elements in order to assess their relative
significance and interaction. For example, the underlying causes of death from
traffic accidents can be found to be due mainly to risks taken by individuals, with
lesser importance given to the design of cars and roads, and to the availability of
emergency treatment; human biology has little or no significance in this area. In
order of importance, therefore, LIFESTYLE, ENVIRONMENT and HEALTH
CARE ORGANIZATION contribute to traffic deaths in the proportions of some-
thing like 75% ,20% and 5% respectively. This analysis permits program planners
to focus their attention on the most important contributing factors. Similar assess-
ments of the relative importance of contributing factors can be made for many
other health problems.

A fourth feature of the Concept is that it permits a further sub-division of
factors. Again for traffic deaths in the Lifestyle category, the risks taken by in-
dividuals can be classed under impaired driving, carelessness, failure to wear
seat-belts and speeding. In many ways the Concept thus provides a road map
which shows the most direct links between health problems, and their underlying
causes, and the relative importance of various contributing factors.

Finally, the Health Field Concept provides a new perspective on health, a
perspective which frees creative minds for the recognition and exploration of
hitherto neglected fields. The importance on their own health of the behaviour
and habits of individual Canadians is an example of the kind of conclusion that
is obtainable by using the Health Field Concept as an analytical tool.

One of the main problems in improving the health of Canadians is that the
essential power to do so is widely dispersed among individual citizens, govern-
ments, health professions and institutions. This fragmentation of responsibility
has sometimes led to imbalanced approaches, with each participant in the health
field pursuing solutions only within his area of interest. Under the Health Field
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Concept, the fragments are brought together into a unified whole which permits
everyone to see the importance of all factors, including those which are the
responsibility of others.

This unified view of the health field may well turn out to be one of the Con-
cept's main contributions to progress in improving the level of health.
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Chapter 5. Issues Arising From
the Use of the
Health Field Concept

The Concept was designed with two aims in view: to provide a greater un-
derstanding of what contributes to sickness and death, and to facilitate the iden-
tification of courses of action that might be taken to improve health.

The Concept is not an organizational framework for structuring programs
and activities, and for establishing lines of command. The rigid allocation of prob-
lems and activities to one or another of the four elements of the Concept would
be contrary to reality and would perpetuate the present fragmentary approach
to solving health problems. For example, the problem of drug abuse needs atten-
tion by researchers in human biology, by behavioural scientists, by those who
administer drug laws and by those who provide personal health care. Contribu-
tions are needed from all of these and it would be a misuse of the Health Field
Concept to exploit it as a basis for capturing all aspects of a problem for one
particular unit of organization or interest group.

A second practical problem is the perennial one of federal-provincial juris-
dictional boundaries in the health field. Since the Concept was intended to cover
the whole health field without regard to jurisdiction, and since there are very real
limits on federal powers, the argument could be made that we were looking at
matters which had no history of federal concern or authority. The only answer
here, of course, is that the right questions must be posed about the health field
before a determination can be made of legitimate federal responses.

A third issue, more theoretical, was whether or not it was possible to divide
external influences on health between the environment, about which the individ-
ual can do little, and lifestyle, in which he can make choices. Particularly cogent
were arguments that personal choices were dictated by environmental factors,
such as the peer-group pressures to start smoking cigarettes during the teens.
Further, it was argued that some bad personal habits were so ingrained as to
constitute addictions which, by definition, no longer permitted a choice by a
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simple act of will. Smoking, alcohol abuse and drug abuse were some of the
lifestyle problems referred to in this vein.

The fact that there is some truth in both hypotheses, i.e. that environment
affects lifestyle and that some personal habits are addictive, requires a philosoph-
ical and moral response rather than a purely intellectual one. This response is,
that if we simply give up on individuals whose lifestyles create excessive risks
to their health, we will be abandoning a number who could have changed, and
will be perpetuating the very environment which influenced them adversely in
the first place. In short the deterministic view must be put aside in favour of faith
in the power of free will, hobbled as this power may be at times by environment
and addiction.

One point on which no quarter can be given is that difficulties in categorizing
the contributing factors to a given health problem are no excuse for putting the
problem aside; the problem does not disappear because of difficulties in fitting
it nicely into a conceptual framework.

Another issue is whether or not the Concept will be used to carry too much
of an analytical workload by demanding that it serve both to identify requirements
for health and to determine the mechanisms for meeting them. Although the
Concept will help bring out the problems and their causes, and even point to
the avenues by which they can be solved, it cannot determine the precise steps
that are needed to implement programs. Decisions as to programs are affected
by so many other considerations that they will require the analysis of many prac-
tical factors outside the Concept proper.

The ultimate philosophical issue raised by the Concept is whether, and to
what extent, government can get into the business of modifying human behaviour,
even if it does so to improve health. The marketing of social change is a new
field which applies the marketing techniques of the business world to getting
people to change their behaviour, i.e. eating habits, exercise habits, smoking
habits, driving habits, etc. It is argued by some that proficiency in social market-
ing would inevitably lead government into all kinds of undesirable thought control
and propaganda. The dangers of governmental proficiency in social marketing
are recognized but so are the evident abuses resulting from all other kinds of
marketing. If the siren song of coloured television, for example, is creating an
indolent and passive use of leisure time, has the government not the duty to coun-
teract its effects by marketing programs aimed at promoting physical recreation?
As previously mentioned, in Canada some 76% of the population over age 13
devotes less than one hour a week to participation in sports while 84% of the
same population spends four or more hours weekly watching television. This
kind of imbalance extends to the amount of money being spent by the private
sector on marketing products and services, some of which if abused, contribute
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to sickness and death. One must inevitably conclude that society, through govern-
ment, owes it to itself to develop protective marketing techniques to counteract

those abuses.

Finally, some have questioned whether an increased emphasis on human

biology, environment and lifestyle will not lead to a diminution of attention to the

system of personal health care. This issue is raised particularly by those whose
activities are centred on the health care organization. On this issue it can be said,
first of all, that Canadians would not tolerate a reduction in personal health care
and are in fact pushing very hard to make service more accessible and more
comprehensive. In response to this demand, several Canadian Provinces have
extended insured health care services beyond those whose cost is shared by the
Federal Government. These extensions will no doubt continue.

More important, if the incidence of sickness can be reduced by prevention
then the cost of present services will go down, or at least the rate of increase will
diminish. This will make money available to extend health insurance to more
and more services and to provide needed facilities, such as ambulatory care
centres and extended care institutions. To a considerable extent, therefore, the
increased availability of health care services to Canadians depends upon the
success that can be achieved in preventing illness through measures taken in
human biology, environment and lifestyle.

In this section some practical, theoretical and philosophical issues arising out

of the Health Field Concept have been sketched out. No doubt other problems,
including those of analytical methodology, will be encountered but as long as the
ultimate goal is kept in mind, which is to increase the average number of disability-
free days in the lives of Canadians, these difficulties can be overcome.
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Chapter 6. Populations At Risk

An average is a useful indicator of a general condition but it usually
contains such a wide range of values that it is of very limited use in the identifi -
cation and solution of problems.

Life expeetancy at birth in 1971 was 73 years but included in this average
were deaths at age one week and deaths at age one hundred years. Similarly,
wide ranges of values can be found in Canada's infant mortality rate of 17.5
deaths per 1,000 live births. Included are rates as low as 11 per 1,000 in a wealthy
Canadian suburb and as high as 40 per 1,000 in the Canadian northlands.

The average consumption of absolute alcohol is 2.6 gallons a year per drink-
ing adult (the drinking population represent some 80% of the total adult pop-
ulation, aged 15 or over). Converted into beverages, and distributed among these
beverages according to national drinking patterns, this represents 33 dozens of
beer, plus 14 bottles of table wine plus 13 26-oz. bottles of spirits.

It has been estimated that some 7% of the total drinking population purchase
40% of all alcohol sold; this amounts to an average of 15 gallons of absolute
alcohol for each individual within this 7%. Again distributed according to na-
tional drinking patterns this is equal to 190 dozens of beer, plus 77 bottles of
table wine, plus 76 bottles of spirits for each of these individuals per year.

On the other hand, 93% of the drinking population purchase 60% of all
alcohol sold, which amounts to an average of 1.7 gallons a year only.

For every statistical average reflecting a condition in the health field, or in
any social field for that matter, there are a number of "populations" which con-
tribute very unevenly to the average. Average annual income is a glaring example
of an economic indicator which, if taken at face value, would conceal the wide
spread in numbers and incomes between the poor and the rich.

In order to improve the health conditions underlying a particular average,
it is therefore necessary to sub-divide the contributing "population" so that atten-
tion can be focused on that part of the population which is making the greatest
adverse contribution to the average. This segment of the total population we call
a "population at risk".
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When a population at risk is identified, it is necessary to spell out the char-
acteristics of its profile, so that risk factors can be assessed. Males between 40
and 70 years of age, for example, are particularly susceptible to death from coro-
nary-artery disease. Within this population the typical high-risk profile would be
of an obese man who gets little or no exercise, ingests excessive amounts of animal
fats, smokes cigarettes, drinks a lot of coffee and works in a high-pressure job.
Men such as these are "candidates for coronaries".

"Risk" is a statistical term which is expressed in percentages or odds. Thus
a man with the many high-risk characteristics outlined in the previous paragraph
increases the odds that he will die from a heart attack before reaching age seventy.
He will not necessarily die from a heart attack and in fact may live to be eighty
years old, but his chances of doing so are small by comparison with someone who
has a low-risk profile. Inevitably, when the subject of risk is raised, someone will cite
a particular case as proof that the theory of risk is invalid; Winston Churchill is
most often cited as a man with high-risk characteristics who outlived many of his
low-risk contemporaries. At the opposite end of the spectrum, one can always find
a skinny, non-smoking jogger who dropped dead at age forty-five. These illustra-
tions reflect the logical fallacy of arguing from the particular to the general, and
it is a matter of constant surprise that they are given so often.

In dealing with risk one does not profess to make predictions about individ-
uals but about the likelihood of an event occurring in a population of given char-
acteristics. At the expense of labouring a simple point, it is essential that the con-
cept of risk be understood because the application of the Health Field Concept
depends on it.

Populations at risk are obtained through an analytical process which
matches up three kinds of information: causes of mortality and kinds of morbid-
ity, underlying reasons for their occurrence, and susceptible segments of the
population. The analytical process is not a particularly complicated one. In its
simplest form, it can be illustrated by the occurence of Downs' Syndrome
(mongoloidism) in new-born children. The morbidity is Downs' Syndrome; the
underlying cause is a defective chromosome; and the population at risk are the
unborn children of pregnant women over age forty.

In a more complicated form, the process of identifying a population at risk
would be as follows: mortality from coronary-artery disease; predisposing morbid
condition: atherosclerosis; contributing factors: high serum lipids, hypertension
and diabetes, obesity, high-fat diet, lack of exercise, stress, relative absence of
estrogens, cigarette smoking; population at risk: males over forty with foregoing
conditions or habits.

Traditional medicine, as is proper, will tend to concern itself with treating
the mortality-morbidity end of the spectrum while the course of action suggested
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by the Health Field Concept would be to focus on reducing the contributing
factors in the population at risk, once that population had been identified.

Although the example used, coronary-artery disease, dwells particularly on
causes which fall under the LIFESTYLE category, the technique is not limited
to use for this category. There may be populations at risk due to biological factors
such as high blood pressure, or aging, or due to environmental factors such as
air pollution or urbanization, or due to deficiencies in the way health care is or
is not made available, such as the availability of physicians in rural and remote
areas. In every case, however, the target is the high-risk population as opposed
to the episode of individual illness, and the aim is to reduce the risks in that
population.

The multiplier effect of risk-reduction is its outstanding positive feature. For
example, while an elegant heart transplant might prolong one life for two years,
the risk-reduction that could be obtained from achieving even a 50% rate of
wearing seat-belts would save seven hundred traffic deaths a year.

The identification of high-risk populations as targets for national risk-
reduction programs depends on a number of factors including the gravity and
incidence of various kinds of siCkness and death, the availability of practical
measures, and the costs.

Some high-risk populations are readily identifiable, such as the "candidates
for coronaries" already described. Other obvious high-risk populations are drink-
ing drivers, cigarette smokers, abusers of alcohol, very fat people, drivers who
do not use seat-belts, and people who live in remote areas where medical and
other social services are not readily accessible.

Some populations at risk, however, can only be identified by subtle analysis
and insight. For example, when one measures the incidence of sickness and
death among children aged 5 to 14, one finds that it is the lowest of any age
group. Of the 157,300 deaths from all causes recorded in 1971, only 2,000
occurred in this age group. At first glance it would therefore appear that the 5 to
14 age group was a very low risk population.

Penetrating to one more level of analysis, however, it will be found that these
years are critical in the formation of habits and attitudes which are important to
health, often for a lifetime. Decisions made by adolescents include whether or not
to start smoking, to use drugs and alcohol, to follow a pattern of sedentary living
or of physical recreation, to eat wisely, or to drive carefully. In respect of these
choices, the pre-adolescents are a "threshold" population which will shortly be
taking decisions that will determine whether they will become high-risk or low-risk
individuals in later life. To neglect the health education of the 5 to 14 age group on
the grounds that sickness and death rates for it are low, would be a serious error.
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Digging down to even one more level of analysis, one could identify, within

a general population aged 5 to 14, certain individuals whose behaviour is not
only negative as it affects themselves but who also exercise a strong influence on
their susceptible acquaintances. The phenomenon of adolescents adopting the

values and habits of rebellious peers, rather than the values of society in general
or those of their parents, is not new but the scale on which it is now happening

is truly alarming. In a recent paper on adolescent cigarette smoking in the United
States,' John A. Tamerin points out that the percentage of boys and girls aged
13 to 19 who smoked cigarettes regularly had grown from 14.7% to 18.5% for
boys, and from 8.4% to 11.9% for girls, during the two years from 1968 to 1970,
in spite of all the propaganda that has been made in schools and on television
about the dangers of smoking. This trend is also evident in Canada where, be-
tween 1965 and 1972, the percentage of female smokers in the 15 to 19 age
group grew from 22.2% to 33.0%.

In explaining the psycho-social determinants of teen-age smoking, Dr.
Tamerin found that peer smoking practices were by far the best predictor of
adolescent smoking. He also points out the prevalence, among teen-age smokers,
of such attitudes as wanting to be older than they are, of rebelliousness against
authority and social norms, of impulsivity and risk-taking, and of poor academic
performance. He also found that these same underlying attitudes could be found
among teen-age abusers of alcohol and drugs.

There is no doubt, therefore, that there is a readily identifiable sub-group
within the age class 5 to 14 who are not only themselves at high-risk but who pull
many others along with them. This sub-group may well be a target population of
the first order, even though this would not be perceptible on the basis, alone, of
the incidence of sickness and death.

In addition to populations at risk there are many people who are ill but
whose health care needs, for one reason or another, are not being adequately
met. For these persons, who have gone beyond risk to actual illness, a principal
cause of neglect is that their conditions often do not lend themselves readily to
cure, and they therefore do not satisfy the healing instincts on which the health
care system thrives. The disabled, the chronically ill, the retarded, the mentally
ill and the aged, to name only a few, exist in large numbers and will increase as
medicine conquers causes of acute illness and early death. The care of these
patients is a substantial and increasing proportion of the medical task.8

If the needs of these populations are to be met, the values of the health care
system will have to be changed. "Care" will have to be raised to the same level
of importance as "cure" before sufficient attention is paid to the needs of many
populations with chronic or intractable illnesses. (see Chapter 10)
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In this section, on populations at risk, it is proposed that programs are needed
which will reduce risk factors among high-risk populations; it is also proposed
that more attention is needed to providing care for populations whose afflictions
do not lend themselves to ready cure. In both cases the target is a particular part
of the overall population, rather than the individual episode of sickness.
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Chapter 7. Constitutional Powers and
the Present Federal Role

Any comprehensive review of health activities and policies must, of course,
take into full account the division of powers under the Canadian Constitution.
This section will outline the general constitutional framework within which
federal interventions in health matters must be viewed, and the present nature
of those interventions.

Governmental involvement in health care services in 1867, at Confederation,
was minimal. For the most part, the individual was compelled to rely on his own
resources and those of his family group, and hospitals were administered and
financed by private charities and religious organizations.

Since the role of the State was so modest, the subject of health could not be
expected to claim an important place in the discussions leading up to Confed-
eration, nor in the British North America Act, because the Fathers of Confed-
eration could not have foreseen the pervasive growth and range of health care
needs of a large industrialized urban society, the advances of medical science,
nor the public expenditures required to maintain high quality health care.

The only specific references to health matters in the distribution of legis-
lative powers under the British North America Act are to allocate to the Federal
Parliament jurisdiction over quarantine and the establishment and maintenance
of marine hospitals, and to Provincial Legislatures jurisdiction over "the estab-
lishment, maintenance and management of hospitals, asylums, charities and
eleemosynary (charitable) institutions in and for the Province, other than marine
hospitals". In the context of the circumstances existing in 1867, this latter refer-
ence probably was meant to cover most health care services. Furthermore, since
the Provinces were assigned jurisdiction over "generally all matters of a merely
local or private nature in the Province", it is probable that this power was deemed
to cover health care, while the Provincial power over "municipal institutions"
provided a convenient means for dealing with such matters. The provision of
health care services has, therefore, traditionally been acknowledged as primarily
a provincial responsibility.
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Nevertheless, there is a measure of federal responsibility in health matters
which has been expressed over the years in many policies and programs of the
Federal Government. These areas are:

1. Quarantine and the Establishment and Maintenance of Marine
Hospitals.
This power is assigned to the Federal Parliament under Section 91(11) of

the British North America Act. Medical, nursing and sanitation staff are pro-
vided at most ports and airports, in order to protect the population against

entry into Canada of quarantinable diseases and reduce the incidence of

health hazards by common carriers.

2. Indians, and Lands Reserved for Indians.

This power, assigned to the Federal Parliament under Section 91(24) of

the British North America Act, has enabled the Federal Government to

provide health services to Indians. However, federal legislation in this regard

does not stand in the way of provincial laws relating to health services being

applicable to Indians in common with other residents of a Province.

3. Yukon and Northwest Territories.

A constitutional amendment, the British North America Act 1871, stated

that "the Parliament of Canada may from time to time make provision for

the administration, peace, order, and good government of any territory not

for the time being included in any Province". This has enabled the Federal

Government to provide health services for the population of the Yukon and

Northwest Territories.

4. Criminal Law.

Section 91(27) of the British North America Act assigns to the Federal

Parliament jurisdiction over "the Criminal Law, except the Constitution of

Courts of Criminal Jurisdiction, but including the Procedure in Criminal

Matters". This power has been invoked by the Federal Government to sup-

port prohibitory enactments aimed at protecting public health, such as the

Food and Drugs Act, the Narcotics Control Act, and the Proprietary or Patent

Medicine Act.

5. Immigration.

Section 95 of the British North America Act gives concurrent powers over

immigration to Parliament and the Provincial Legislatures, with the proviso

that federal legislation has predominance over the provincial. This, along

with the quarantine power, has enabled the Federal Government to be

involved in immigration health services.
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6. International Matters.

There is no provision in the B.N.A. Act in respect of the distribution of powers

in foreign affairs. These powers were originally retained by the British Govern-

ment and were later turned over to the Government of Canada. While the

Federal Government is empowered to act on behalf of Canada in the foreign

affairs field, the Provinces are legitimately concerned with health matters

because of their constitutional responsibilities. Cooperation between the

federal and provincial governments is, therefore, essential in those areas

of international health matters in which the Federal Government does not

have specific regulatory jurisdiction.

7. Statistics.

Section 91(6) of the B.N.A. Act gives the Federal Parliament jurisdiction

over statistics, and this enables the Federal Government to be involved in

the collection, analysis and dissemination of health data and statistics.

8. Militia, Military and Naval Services, and Defence.

Section 91(7) of the B.N.A. Act identifies the above as a federal power,

and this enables the Federal Government to provide health services to

personnel of the Armed Forces and to veterans.

9. The Establishment, Maintenance and Management of Peniten-

tiaries.
Section 91(28) of the B.N.A. Act identifies the above as a federal power

and this enables the Federal Government to provide health services to fed-

eral penitentiary inmates.

10. Peace, Order and Good Government: Incidental and Residual

Power.
The preamble of Section 91 of the B.N.A. Act identifies in a general manner

the federal power "to make laws for the Peace, Order and Good Government
of Canada, in relation to all matters not coming within the classes of Subjects

by this Act assigned exclusively to the legislatures of the Provinces". This

power, together with powers incidental to subjects assigned exclusively to

the Federal Parliament, has enabled the Federal Government to be involved

in such things as the health of public servants, civil aviation medicine, radia-

tion protection, and emergency health services.

11. Spending Power.

In addition to the powers of the Federal Parliament to legislate in certain

areas, the Constitution, as it has been interpreted by the Courts, gives it the
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power to spend from the Consolidated Revenue Fund on any object, pro-
viding the legislation authorizing the expenditures does not amount to a
regulatory scheme falling within provincial powers. The "spending power"
of the Federal Parliament under the Constitution has, therefore, enabled it
to make payments to Provinces and persons in fields where it has little or no
regulatory authority: for example, Hospital Insurance, Medicare, Health
Resources Fund, Health Grants of various kinds, Fitness and Amateur
Sports, etc. In addition, it has enabled the Federal Government to under-
take research and to provide both information and consultative services.

The role of the Federal Government is necessarily circumscribed by its powers
but the Health Side of the Department of National Health and Welfare now
finds itself, thirty years after its creation, with numerous, varied and important
activities which have been developed over time, in collaboration with the Pro-
vinces, to cope with evolving changes in the health needs of Canadians.

To illustrate the full range of health problems which face the Department
of National Health and Welfare one needs only to enumerate the kinds of things
which it has undertaken to do. These programs and activities will be described
within the context of the Health Field Concept, that is, in terms of HUMAN
BIOLOGY, ENVIRONMENT, LIFESTYLE, and HEALTH CARE ORGANI-
ZATION.

Taking HUMAN BIOLOGY first, the Department proper finances research
in two ways: by grants or contracts to outside researchers either in problems of
public health or in problems directly related to departmental activities, or by the
direct conduct of research in its own laboratories, such as the Food and Drug
Laboratories.

The most extensive research funding in HUMAN BIOLOGY comes from
the Medical Research Council which is not a part of the Department but reports
directly to Parliament through the Minister of National Health and Welfare. Its
main function, as set out in the Medical Research Council Act, is to "promote,
assist and undertake basic, applied and clinical research in Canada in the health
sciences, other than public health research". Its more detailed objectives are:
"to expand the scientific and technical base for health care, to improve the
application of scientific principles to health care, to ensure an adequate research
base for education in the health sciences, to support research contributing to new
knowledge in the health sciences, and to support the training of research inves-
tigators in the health sciences."9

To achieve the above objectives, the Council pays grants and scholarships
in aid of operating and equipment requirements for research projects, supports
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investigators and research trainees, provides incentives for the development of
research in highly productive fields where major contributions may be expected
and in fields or regions where research is not adequately developed, and supports
symposia, international scientific activities and the exchange of scientists with
other countries.

Under the ENVIRONMENT category of the Health Field Concept, the De-
partment of National Health and Welfare administers the Food and Drugs Act,
(excepting parts of Section 23 and Sub-section 25(4) thereof, which are admin-
istered by the Department of Consumer and Corporate Affairs), the Proprietary
or Patent Medicine Act, part of the Narcotic Control Act, part of the Hazardous
Products Act, and the Radiation Emitting Devices Act; and Regulations in force
under these Acts.

These Acts and Regulations provide the Department with authority for the
control of:

1. Food Quality and Hazards.
Including nutritional content, microbial hazards, and chemical hazards both
added and natural.

2. Drug Quality and Hazards.

Including assessment of effectiveness and wise use of drugs; microbial and
chemical hazards in the drug and cosmetic supplies; and control of the
movement of narcotic and other drugs subject to abuse from the licit to the
illicit market.

3. Environmental Quality and Hazards.
Including assessment of the health effects of environmental pollutants;
assessment and control of health hazards and effectiveness of medical
devices, radiation emitting devices and, with the Department of Consumer
and Corporate Affairs, hazardous products; assessment of health effects
of technological and sociological environments.

4. Health Surveillance.
Including through the Laboratory Centre for Disease Control the provision
of national health and disease information; the provision of a national
reference service for the identification of disease producing bacteria, viruses
and parasites; and the assessment and improvement of laboratory diagnostic
procedures.
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Canadians must also be protected against aircraft accidents due to pilot
failure, a health hazard about which they can do nothing themselves. The De-
partment's role in Civil Aviation Medicine is to provide a total Aviation Medicine
Service to the Ministry of Transport including:

1. The determination of health standards for licensing pilots, aircrew and
air traffic controllers.

2. The medical assessment of individual applicants.

3. Assistance with flight safety and accident prevention programs.

4. Aviation medicine research and development.

Greatly increased international travel has augmented the danger of com-
municable diseases being "imported" into Canada. The Department's Quaran-
tine Service provides protection through medical, nursing and sanitation staff
at most ports and airports.

Still in the ENVIRONMENT category, the Department, in collaboration with
the Department of Manpower and Immigration, protects the population against
the entry into Canada of immigrants who may have serious health problems.
Medical examinations or medical assessments are made of persons seeking
entry into Canada as immigrants.

The Department is also involved in the monitoring and enforcing of various
sanitary and public health codes for property under federal jurisdiction, common
interprovincial carriers, ports and airports.

As part of its special responsibilities for providing health services in the Yukon
and Northwest Territories, the Department is concerned with the hydraulics,
chemistry and microbiology of providing good water, safe milk, safe food and
safe sewage disposal, as well as with natural and industrial factors affecting health.

Societal hazards of increasing importance to health are under surveillance by
the Department, including the effects of rapid social changes imposed on people
by the physical, technological and economic phenomena that now exist and are
emerging.

In the third category of the Health Field Concept, namely LIFESTYLE, the
Department now carries out activities in the following areas:

1. Drug Abuse: The Department promotes, develops and implements
measures to deal with the problems of the non-medical use of drugs including
the promotion and evaluation of research and studies, the analysis and dissem-
ination of data, the provision of analytical services and the promotion of in-
novative services.
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2. Alcohol Abuse: The Depar Iii lent undertakes activities related to alcohol
abuse. These include determining the nature, extent and implications of the
problem of alcohol abuse.

3. Tobacco Smoking: The health hazards of cigarette smoking have been
well documented and publicized through education and advertising activities.
Research and control activities are also carried out.

4. Fitness and Recreation: The Depararient administers the Fitness and
Amateur Sports Act and provides funds for the National Sport and Recreation
Center. Two directorates, Recreation Canada and Sport Canada, recom-
mend grants and provide services in mass physical recreation and competitive
sports respectively. Services are also provided to the National Advisory Council
on Fitness and Amateur Sport.

5. Nutrition: The Department, through its Health Protection Branch, has
recently carried out a national nutrition survey to assess the nutritional status
and dietary intake of Canadians. Reliable data were collected, identifying
nutritional deficiencies, their incidence and their relationship to age, sex,
dietary habits, income and region.

6. Indian and Northern Health Services: The Department has under-
taken some activities to encourage Indians and Northern residents to pursue
lifestyles conducive to good health; health stations and centres have been
engaged in teaching public health practices. Included are special programs for
training native persons as health educators, for alcohol abuse and for fitness
and recreation.

7. Personal Health: The Department has developed health standards and
guides, promoted health education and provided information and consulting
services in such fields of health as mental, dental, child and maternal, chronic
illnesses, aging, rehabilitation and family planning.

8. Contagious Diseases: Of special importance has been the initiation of
measures to control gonorrhea and syphilis.

The fourth and final category of the Health Field Concept is HEALTH CARE
ORGANIZATION, defined as all the people, facilities and systems involved in pro-
viding personal health care. In this category federal programs and activities are
as follows:

1. Health Care Accessibility: Under the Hospital Insurance and Di-
agnostic Services Act and the Medical Care Act, the Federal Government
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makes contributions to Provinces amounting to some 50% of the cost of

providing hospital care, medical care and diagnostic services. As conditions

for the receipt of this money, amounting to nearly 2,300 millions of dollars

in 1973 [including transfers to Quebec under the Established Programs

(Interim Arrangements) Act], the Provinces agree to ensure portability and

universality of coverage, and accessibility and comprehensiveness of service.

2. Health Manpower. The Department of National Health and Welfare

acts as a focus for cooperative efforts to improve the quality, supply, produc-

tivity and distribution of health manpower. This includes the provision of

technical and consultative services.

Financial assistance for training is provided by the Department under the

Professional Training Grant program. There is also a federal Health Resources

Fund of 500 million dollars to be spent by Provinces over a fifteen-year period

in the acquisition, construction or renovation of health training and research

facilities.

3. Health Services Improvement: The Department provides special

services to Provinces to assist them in developing national priorities and stand-

ards for health care systems; it assists Provinces, institutions and individual

researchers in conducting research studies directed at making the systems

more efficient; and provides consulting services on regional planning, quality

and quantity assessment of medical and hospital care use, nursing, dietetics,
industrial engineering and facility design.

4. International Health Services: The Department coordinates Cana-

dian participation in the World Health Organization (WHO), the Pan American

Health Organization (PAHO), the United Nations Commission on Narcotic

Drugs, and other international agencies in the health field.

5. Emergency Health Services: The Civil Emergency Measures Planning

Order places upon the Minister of National Health and Welfare the specific

responsibility for having adequate health services for a national emergency.

Plans and services at the provincial and municipal levels are developed in

collaboration with relevant authorities.

6. Indian Health Services: Section 91(24) of the British North America

Act places legislative responsibility for Indians and lands reserved for the

Indians with the Parliament of Canada. Although the Indian Treaties men-

tion specific matters affecting the lives of Indians, only one mentions medical

care. Treaty Number 6, covering Indians in part of West Central Saskat-
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chewan and East Central Alberta, provided "that a medical chest shall be
kept at the house of each Indian Agent for the use and benefit of the Indians
at the discretion of such Agent".

Judicial decisions have concluded that the Treaty does not vest in the Indians
covered by it a legal right to be served by free medical services.

Nonetheless, the Federal Government through the Appropriations and
other Acts has provided various services affecting the general welfare of
Indians, including hospital and medical care. The Provinces also have
provided certain services to Indians as Canadian citizens and residents of
the Provinces. The nature of these services and the responsibility for provid-
ing them is constantly under review.

7. Northern Health Services: Prior to 1954, health care in the Yukon and
Northwest Territories was dependent on the interest of corporations, the
enterprise of individuals, private institutions, physicians and missionaries. In
1954, the Federal Government assumed administrative functions akin to
those of a provincial health department on behalf of the Territorial Govern-
ments. The Department of National Health and Welfare assists the Territorial
Governments in the operation of hospital and medical insurance plans.
Services include: treatment by departmental staff, and facilities including
hospitals, nursing stations, health centres and health stations; health care
arrangements with private practitioners and health agencies; public health
services and health education; advice to territorial authorities on health matters
and advice to the Department of Indian Affairs and Northern Development on
northern problems with health aspects.

8. Prosthetic Services: Since 1965, the Department has been administer-
ing the Prosthetics Services formerly administered by the Department of
Veterans' Affairs. This was done in order to extend the service beyond veterans
only. The Department provides a total limb, brace and orthopaedic shoe ser-
vice to veterans, and also to the general population where arrangements
have been made with a Province.

9. Public Service Health: The Department provides diagnostic coun-
selling, preventive, occupational and advisory services on health matters to
federal Public Service employees.

The foregoing activities in HEALTH CARE ORGANIZATION emanate
from the Department of National Health and Welfare. The nature and costs of
all activities are reflected by the following table of departmental expenditures:
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DISTRIBUTION OF GROSS HEALTH EXPENDITURES, NATIONAL
HEALTH AND WELFARE, FISCAL YEARS 1969-70— 1973-74

1. DISTRIBUTION— ($ Millions)

Year
Human
Biology* Environment Lifestyle

Health Care
Organization* *

1969-70 31.2 21.5 12.0 1,255.8

1970-71 34.4 24.2 12.7 1,552.1

1971-72 36.1 26.3 23.3 1,903.2

1972-73 38.1 34.9 28.9 2,095.5

1973-74 40.1 38.4 45.4 2,320.4

2. PERCENTAGE AND DOLLAR INCREASE 1969-70 TO 1973-74
Percentage $ Millions

HUMAN BIOLOGY* 29% * * * 8.9

ENVIRONMENT 79% 16.9

LIFESTYLE 278% 33.4

HEALTH CARE ORGANIZATION 85% 1,064.6

MEDICAL RESEARCH COUNCIL BUDGET ONLY:
EXCLUDES ASPECTS OF HUMAN BIOLOGY DEALT WITH
THROUGH NATIONAL HEALTH GRANTS AND
DEPARTMENTAL LABORATORIES.

INCLUDES FISCAL REIMBURSEMENTS TO QUEBEC UNDER THE
ESTABLISHED PROGRAM (INTERIM ARRANGEMENTS) ACT:

($ MILLIONS)

1969-70 291.8
1970-71 310.1
1971-72 377.2
1972-73 398.6
1973-74 436.9

*IT SHOULD BE NOTED THAT THE BUDGET OF THE MEDICAL RESEARCH
COUNCIL HAS MORE THAN QUADRUPLED SINCE 1966.

Among the many other Federal Departments whose activities have an effect
on health, one of the most important is the Department of Veterans' Affairs,
which is responsible for providing or financing health care to qualified veterans,
and, under contract, to the R.C.M.P. Pursuant to a Cabinet decision dated De-
cember 5, 1963, some of the D.V.A. hospitals have been turned over to provincial
authorities. Such transfers are made in the joint interests of the veterans and the
community, and are facilitated by medical care and hospital insurance plans.
Health services to veterans in 1972 cost the Department 76,999,000 dollars.
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The Department of Labour administers The Canada Labour Code and,
under Part 4, The Safety of Employees, issues regulations governing conditions
of work for employees in the federal field of jurisdiction, both private and public
sectors. Not only is direct control exercised for a working population of 750,000
but the regulations are models that increasingly are being adopted as standards
by other jurisdictions. The medical fitness standards of commercial motor vehicle
drivers, and hearing conservation standards, are two illustrative fields where
federal initiatives are leading to a national upgrading of these requirements.
Supplementing this regulatory and leadership role, the Departement of Labour
provides an educational and technical information service in the field of employ-
ment accident prevention generally.

The Department of Consumer and Corporate Affairs has the main respon-
sibility for administering the Hazardous Products Act and Regulations. Accidents
(exclusive of motor vehicle accidents) are the second most important cause of
death between the ages 5 and 35, causing not only the loss of enjoyment of life
but economic loss and heavy medical and hospital expenses. Many of these
accidents occur in the home and a significant proportion involve household
products, some of which could be regulated under the Hazardous Products
Act and Regulations.

Under the Hazardous Products Act the sale, advertisement or importation
of certain dangerous products is forbidden, while the importation, advertising
and sale of others is permitted only under specified conditions including, among
other things, adequate warning to the consumer of the hazards associated with
the possession and use of such products. The Hazardous Products Regulations
are being constantly extended to cover products fouhd to be dangerous to health.

The Department of National Defence maintains health services and facil-
ities for uniformed personnel, consistent with its need to maintain a state of
preparedness for military emergencies, and the Penitentiaries Service provides
or finances health care for inmates.

If one defines health in its broadest sense there is a multitude of other
related federal activities, including the National Parks Services, the Department
of the Environment, the Ministry of Transport, and the cultural activities of the
Department of the Secretary of State.

Finally, at the most basic health level of all, the Federal Government has
important activities in maintaining economic progress and in ensuring, through
a redistribution of income, that most Canadians can provide for the essentials
of life, which is a prerequisite to both the reduction of morbidity and mortality
as well as to the enhancement of the quality of life.

This extended description of the federal role was necessary in order to
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illuminate the strengths and limitations of federal authority. But it must be noted,
once more, that the main burden of providing personal health care to Canadians
still falls on the provincial governments. They must not only administer the per-
sonal health care system, including the sharing of the financing of professional
and institutional services, but must also carry heavy responsibilities in the educa-
tion of health professionals and in a multitude of provincial programs where the
impact on health is a major consideration. The school system, the environmental
control system, the system for providing recreation and the rules governing
safety and health in industry and on the highway are only some of the areas of
major provincial concern. Escalating health care costs and defects in the acces-
sibility of health care to those who need it are still major problems with which
Provinces must grapple.
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Chapter 8. Research and the Health
Field Concept

Many issues in health research were brought out at a National Symposium
on Health Research Priorities held at McGill University on May 25, 1973. With
some three hundred participants and nineteen speakers, this Symposium pro-
vided a platform for the many, and sometimes conflicting, points of view of the
health research community in Canada.

As might be expected most speakers favoured their respective fields, with
basic researchers asking for increased support of basic research, clinical re-
searchers asking for more funds for clinical research and so on. In spite of this,
a certain pattern emerged with the following points:

1. Health research, in its broadest terms, including basic, clinical, socio-
medical and organizational, is under-financed when account is taken of the
fact that health care is a seven billion dollar industry in Canada.

2. Of the money that is spent on research, an insufficient proportion is
allocated to clinical, socio-medical and organizational aspects of health
and health care.

3. Many proven advances resulting from basic and clinical research are not
being applied at the level of the practising physician.

The application of the Health Field Concept, by which answers to health
problems will be sought in each of the four categories of HUMAN BIOLOGY,
ENVIRONMENT, LIFESTYLE and HEALTH CARE ORGANIZATION, puts
a heavy burden on research. This burden:

first, is the traditional one of adding to the store of knowledge of basic
human biology;

second, much research is needed to determine and measure the effects
of various environmental hazards to both mental and physical health;

third, research is needed to identify the links between the living habits, or
lifestyle, of individuals, and the levels of both mental and physical health;
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fourth, more clinical research is needed to convert knowledge of human
biology into application at the point where personal health care is provided;

fifth, studies are required to improve the cost, accessibility and effectiveness
of the health care system;

sixth, studies are needed to find out how Canadians can be influenced to
take more individual responsibility for the health of their minds and bodies,
and for reducing the risks which they impose on themselves by neglecting
important lifestyle health factors.

If all the foregoing research requirements are to be pursued with vigour it
will be necessary for researchers in all fields to develop a unity of purpose which
has often been lacking because of the destructive competition for limited funds.
Balanced progress in all fields can only be obtained when researchers pull
together toward the common objective of raising the health status of Canadians.
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Chapter 9. Science Versus Health
Promotion

The spirit of enquiry and skepticism, and particularly the Scientific Method,
so essential to research, are, however, a problem in health promotion. The
reason for this is that science is full of "ifs", "buts", and "maybes" while messages
designed to influence the public must be loud, clear and unequivocal. To quote
I Corinthians, Chapter XIV, Verse 8:

"If the trumpet give an uncertain sound, who shall prepare himself to the
battle?"

The scientific proof underlying cause-and-effect relationships between, on
the one hand, environment and lifestyle and, on the other, sickness and death,
is fraught with disagreement. Without looking too hard we can find scientists on
both sides of the following questions:

(a) does exercise lessen the likelihood, or abate the severity, of coronary
artery disease?

(b) is obesity an important contributory factor to sickness and death?

(c) does marijuana have any serious long-term effects?

(d) does the ingestion of high levels of fatty foods and cholesterol increase
the likelihood of coronary-artery disease?

(e) is frequent self-medication, particularly with over-the-counter drugs,
bad?

Even such a simple question as whether one should severely limit his
consumption of butter and eggs can be a subject of endless scientific debate.

Faced with conflicting scientific opinions of this kind, it would be easy for
health educators and promoters to sit on their hands; it certainly makes it easy
for those who abuse their health to find a ready "scientific" excuse.

But many of Canada's health problems are sufficiently pressing that action
has to be taken on them even if all the scientific evidence is not in. The Chinese

57

76-554 0 - 76 - 8



106

have an expression "Moi Sui" (pronouced MOO SUE) which means "to touch,
to feel, to grope around". It reflects a deliberate approach to innovative and cre-
ative action even when scientific certainty and predictability are in question.

The scientific community, then, needs to make special efforts to resolve
some of the debates on health-related questions of the environment and life-
style. Until it does, the principle of "Moi Sui" will be applied in promoting health
according to the following hypotheses which now appear sufficiently valid to
warrant taking positive action:

1. It is better to be slim than fat.

2. The excessive use of medication is to be avoided.

3. It is better not to smoke cigarettes.

4. Exercise and fitness are better than sedentary living and lack of fitness.

5. Alcohol is a danger to health, particularly when driving a car.

6. Mood-modifying drugs are a danger to health unless controlled by a
physician.

7. Tranquillity is better than excess stress.

8. The less polluted the air is, the healthier it is.

9. The less polluted the water is, the healthier it is.

In due course the validity of the foregoing and similar hypotheses will likely
be resolved in a scientific way, precise cause-and-effect relationships will be as-
certained and measured, and the exact significance of each factor determined.

Meanwhile, major health problems lie before us and we must move ahead
with programs on precepts such as the foregoing. The scientific "yes, but" is
essential to research but for modifying the behaviour of the population it some-
times produces the "uncertain sound" that is all the excuse needed by many to
cultivate and tolerate an environment and lifestyle that is hazardous to health.
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Chapter 10. Care Versus Cure

Trained in a system which focuses its attention on curing illness, the medical
practitioner deals effectively with the problems of infectious disease, with episodes
of acute illness and with accidents that call for the high technology of the hospital.

During the past fifty years, infectious diseases, other than respiratory infections
and venereal diseases, have largely been brought under control. Of the ten major
causes of death in 1900, six were either infectious or related to infectious pro-
cesses. In 1970, none of the ten major causes of death were infectious except
influenza-pneumonia and certain diseases of early infancy. Today the list is
headed by chronic diseases and accidents.

Chronic diseases also afflict large numbers of the living for long periods
of their lives. As health has improved in early life so has the prevalence of the
less tractable forms of disability in later life.

Many chronic diseases are a consequence of aging and as the number of
survivors into old age increases so do the cases of chronic diseases. In respect
of chronic illnesses, all who are over sixty years of age are members of a "pop-
ulation at risk" in respect of heart and circulatory disease, cancer, arthritis,
rheumatism, diabetes and other chronic diseases connected to the aging process.
As health programs succeed in extending the life of more Canadians, the number
of aged will increase and their needs will augment accordingly. Unless training
programs for health professionals specializing in the care of the aged are expanded,
these urgent needs will not be met.

Other important populations, at all ages, with permanent or chronic illness
include the severely retarded, those with emotional disorders and those disabled
by accidents.

For a health care system whose essential motivation is based on curing the
sick, the treatment of the chronically ill is not very satisfying because the treat-
ment is long and in many cases success cannot be measured by cure so much
as by controlling the disability created by a chronic condition.

The number of physicians specializing in the treatment of patients with
chronic and disabling conditions of an indefinite duration is, therefore, small
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relative to the number who specialize in the diagnosis and treatment of acute
illness. There are, for instance, only one hundred physicians in Canada who
specialize in physical medicine and rehabilitation, a ratio of one for every 200,000
Canadians. Specialists in geriatrics are equally scarce.

Turning to treatment institutions one finds the same imbalance, with an
emphasis on acute hospital beds and a scarcity of beds for patients requiring
extended care for chronic illness.

Somehow, the value system of the HEALTH CARE ORGANIZATION will
have to be revised so that the care of the chronically ill will be seen to be as
rewarding as the cure of acute conditions. The need for this revision of the value
system is already pressing and will become more so as the percentage of the
aged in Canada's population increases.

In 1965 only 8% of Canada's population exceeded 65 years of age. By the
year 2000 the proportion will have grown to 11%, based on today's survival rates.
Even at a stabilized rate of growth they will number some 3.2 million people of a
total estimated population of 29 million. Should measures to reduce environmental
and lifestyle risks prove successful, the survival rate to age 65 will be even higher.

Raising "care" to the level of "cure" in the value system of the HEALTH
CARE ORGANIZATION is of critical importance if resources are to be marshalled
on behalf of the chronically ill, who constitute a large and growing part of our
population.

In redirecting some concern toward the chronically ill, it may well prove fruit-
ful for chronic care in clinics and institutions to be provided by nursing personnel
trained to can-y out procedures and provide counselling in areas now requiring the
intervention of a physician. Where chronic care clinics of this kind have been
established, such as at the Kaiser-Permanente Foundation, Oakland, California,
it has been found that four nurses in collaboration with one physician can deliver
as much care as four physicians, and at a much lower cost.
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Chapter 11. Mental Health

The social stigma attached to mental illness is still so strong and generates
such feelings of guilt that the subject is rarely discussed openly except in the
abstract. Few want to admit to the parenthood of a child with an emotional dis-
order, or to the death of a spouse by suicide. The great sense of shame that
surrounds a family with a member afflicted by mental illness is perpetuated con-
stantly by newspaper stories of those who have been found innocent of a violent
crime by reason of insanity. Mental illness has thereby often been associated with
violence, sin, guilt and shame.

In the light of this social attitude it is not surprising that the nature, preva-
lence, and underlying causes of mental illness are not widely-known or under-
stood. These are the facts.

In Canada:

1. 5% to 10% of school children have an emotional or learning disorder that
should receive professional care.

2. In 1970, general hospitals provided 2,200,000 days of hospital care for
neuroses and psychoses.

3. In 1970 psychiatric institutions provided 21,200,000 more days of insti-
tutional care.

4. On December 31,1969, there were 66,500 patients registered in Canadian
psychiatric institutions. Of these, 33,200 were psychotic, 24,100 mentally
retarded, 4,800 alcoholic, 2,300 neurotic and 2,100 with non-specified dis-
orders.

In addition to the foregoing it is estimated that mental disorders, such as
anxiety, are a factor in 50% of the patients seen in general medical practice.1°
At any moment 3 out of 1,000 Canadians are hospitalized in psychiatric facili-
ties. Using a city of 400,000 as an example, there are some 1,200 residents hos-
pitalized for mental illness at any given time, plus those being treated on an out-
patient basis.
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As a point of fact, statistics on mental illness are grossly inadequate because
of the shame and fear attached to these disorders, which prevent people from
seeking treatment and because of the legal, social and religious blame from which
professionals try to protect their patients.

The shame may be explained in terms of the historical belief in demoniac
possession and banishment of the insane by society, the belief still prevalent in
many circles that mental illness is hereditary and a consequence of such vicious
behaviours as alcoholism and promiscuity, or the belief of other groups that it
is a direct outcome of parental inadequacy in child-rearing.

The legal, social and religious implications of mental illness are exemplified
in the rules of many schools and employers (including hospitals) that prevent
admission or hiring of candidates with a history of mental illness, and in the
criminal charges sometimes made against people who attempt suicide.

Moreover, the severity of mental illness as described in the statistics is biased
by the frequent psychiatric practice of minimizing the diagnosis in the case of
young people, because carrying a label of "psychosis" through one's whole life
is a heavy burden indeed which in itself is a handicap to adequate rehabilitation.

Consequently, much needs to be done in terms of revising obsolete laws and
practices strongly tinted by the historical myth of evil attached to mental illness.
Much needs to be done in providing the mentally ill with adequate protection,
care and readaptaticn opportunities and in informing the public and modifying
attitudes towards mental illness. Much needs to be done also in preventing
mental illness, identifying positive health factors and promoting them.

The pathological processes at work in our families, our school systems and
in our society's value system indicate that programs of prevention directed at
large population groups are desperately needed. These programs of prevention
would have the advantage of reducing the risks of mental illness while permitting
a sharing of responsibility which would abate some of the guilt which individuals
find so intolerable.

Mental health problems lend themselves to analysis through the Health
Field Concept. The impact of Human Biology, of the Environment, of Lifestyle
and of the Health Care Organization, respectively, can be identified and es-
timated so that programs of prevention and therapy can be launched that will
attack principal underlying causes. These programs, however, will not be given
the priority they deserve until the element of shame is dispelled. Measures to
lift the cloud that obscures the subject of mental illness are an urgent prerequisite
to action.
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Chapter 12. The Health Field Concept
and Strategies for the
Future

The ideas proposed in this paper provide a universal framework for exam-
ining health problems and for suggesting courses of action needed for their
solution. Because they are comprehensive, they have a unifying effect on all
the participants in decisions which affect health, bringing together into one com-
mon front:

1. the health professions,

2. the health institutions,

3. the scientific community,

4. the educational system,

5. municipal governments,

6. provincial governments,

7. the federal government,

8. the business sector and trade unions,

9. the voluntary associations, and

10. the Canadian people as individuals.

The Health Field Concept disregards questions of jurisdiction which may be
important to governments but are not of primary concern to the people of
Canada when their health is at stake. It identifies requirements for health without
regard to the niceties of professional or sectoral boundaries, and it focuses atten-
tion on the broad and important factors underlying the health of the population.

In putting the Health Field Concept to work, that is, in using it for analysing
federal health policy, it was found that HUMAN BIOLOGY, ENVIRONMENT
and LIFESTYLE were national in character and that problems in these areas
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tended to pervade Canada's population with little regard for provincial bound-
aries, always excepting purely local environmental matters. Protecting the food
supply from contamination and drugs from being abused, as well as recognizing
alcohol abuse, smoking; obesity, lack of physical fitness, chronic illness, mental
illness, venereal disease and traffic deaths as national health problems, opens
up corridors in which federal leadership can function with considerable juris-
dictional freedom as long as it leads, reinforces and supplements, without du-
plication or conflict, the goals and services of the provinces, and respects the
provincial ascendancy in health care services. In short, the first three elements
of the Health Field Concept are open to federal initiatives in addition to those
which are already under way. (see Chapter 7)

Turning to the expressed and latent needs and wants of the Canadian
people, this paper responds strongly to the recent trends and attitudes of Cana-
dian society. The preservation and enhancement of the environment are the
goals of a very strongly felt need and constitute a powerful current of popular
opinion. In the lifestyle area, nutrition and weight control, as well as mass physical
recreation, are subjects of growing interest, indicating an increased desire by
many Canadians to break out of an unhealthy pattern of living. These and similar
national lifestyle concerns can be eased by measures growing out of the Health
Field Concept, assuming such measures are wisely chosen and respond to Cana-
dian needs.

For a more particular community, that of the research scientists, this paper
not only gives due recognition to the need for research in basic human biology,
but also points out the necessity of linking up the purposes and uses of health
research to problems in the environment, in lifestyle and in the delivery of care.

For the health professions, who often despair of getting patients to act on
their advice to reduce self-imposed risks, and of governments to attack the
underlying causes of sickness and death, this paper offers them the opportunity
to recruit powerful forces to their cause.

Voluntary associations, dedicated to increasing the awareness of Canadians
of the factors influencing health and to the gravity of specific diseases, will more
easily be able to identify and marshal the assistance of those who share their goals.

Neglected segments of the Canadian population, in terms of health, can
look forward to getting more of the attention they deserve. The chronically ill,
the aged, the mentally ill, the economically-deprived, the troubled parents, and
others who either are at high risk or are receiving insufficient health care, can
expect that programs for populations will increasingly recognize and respond
to their needs.

The federal role suggested by this paper constitutes a promising new depar-
ture. In the past the Federal Government has limited its activities in the health
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field to its traditional responsibilities such as quarantine medicine and the pro-

tection of the food supply, to product safety, to ensuring accessibility to personal

health care through substantial financial assistance to provincial health insurance

plans, and to financing research. The basis for concentrating its interests in these

areas has been the belief that the improvement of personal health care was the

principal means of raising the level of health of the Canadians. In 1973, for

example, the federal contribution to provincial health insurance plans was 2,300

millions of dollars, and financial barriers to medical and hospital care have largely

been eliminated.

The evidence uncovered by the analysis of underlying causes of sickness

and death now indicates that improvement in the environment and an abate-

ment in the level of risks imposed upon themselves by individuals, taken together,

constitute the most promising ways by which further advances can be made.

Accordingly, it is the intention of the Government of Canada, first, to main-

tain at a high level the services and support provided through its present activ-

ities in health protection, research and the financing of personal health care.

To these will be added measures directed at specific national health problems,

chosen in consultation with provinces, consumers, professions and associations

according to their gravity and incidence, and aimed at removing or reducing

the factors underlying sickness and death.

Some of these measures in time will no doubt be directed at environmental

factors, others will be directed at lifestyle risks, still others will expand the hori-

zons of health research, and yet others will encourage more personal care ser-

vices to neglected parts of the Canadian population. In every case the measures

will be based upon the expressed interest and concern of all those who con-

tribute to the health of Canadians, including in particular the people themselves.

Since direct health care is already consuming some 7% of the wealth that

Canadians produce annually, it is evident that the rate at which the Government

of Canada can expand its activities in the field of health is severely limited by

financial considerations. It is also true that measures directed at the prevention

of illness will take some time before they are translated into savings in the costs

of providing curative health services.

These two factors make it imperative that the measures developed in con-

sultation with provinces, professions and associations be chosen with great care,

and with due regard for the costs and benefits that can be anticipated. In choosing

the measures, consideration will be given to a number of factors, among which

will be:

1. the gravity of the health problem,
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2. the priorities of those who share in decision-making,

3. the availability of effective solutions results of which are measurable,
4. the costs involved, and

5. the multiplier effect of federal initiatives in marshalling and accelerating
support from all those who make vital contributions to raising the level of
health or who have a key role in controlling the cost of health services.

With the foregoing considerations in mind, and with the recognition that
the good health of Canadians is an objective that shines brightly above the thicket
of jurisdictions and special interest groups, the Government of Canada proposes
to take steps that will start the nation on the road to levels of health even higher
than those that Canada now enjoys.

In taking these steps, the Government of Canada, in cooperation with
others, will pursue two broad objectives:

1. To reduce mental and physical health hazards for those parts of the
Canadian population whose risks are high, and

2. To improve the accessibility of good mental and physical health care for
those whose present access is unsatisfactory.

In pursuit of these two objectives, five strategies are proposed:

1. A Health Promotion Strategy aimed at informing, influencing and assist-
ing both individuals and organizations so that they will accept more re-
sponsibility and be more active in matters affecting mental and physical
health.

2. A Regulatory Strategy aimed at using federal regulatory powers to reduce
hazards to mental and physical health, and at encouraging and assisting
provinces to use their regulatory powers to the same end.

3. A Research Strategy designed to help discover and apply knowledge
needed to solve mental and physical health problems.

4. A Health Care Efficiency Strategy the objective of which shall be to help
the provinces reorganize the system for delivering mental and physical
health care so that the three elements of cost, accessibility and effectiveness
are balanced in the interests of Canadians.

5. A Goal-Setting Strategy the purpose of which will be to set, in coopera-
tion with others, goals for raising the level of the mental and physical health
of Canadians and improving the efficiency of the health care system.

66



115

In implementing these strategies much analysis and consultation within
the framework of this paper is still needed. This will be undertaken in respect
of the following possible courses of action.

For the Health Promotion Strategy some possible courses of action among
others could be:

1. The development for the general public of educational programs on
nutrition.

2. The enlistment of the help of the food and restaurant industries in
making known the caloric value and nutritional content of the food they
sell.

3. Educational campaigns to increase awareness of the gravity and under-
lying causes of traffic accidents, deaths and injuries.

4. Activities to promote a more widespread understanding of the gravity
and underlying causes of coronary-artery disease.

5. Measures to lift the veil from mental illness, and to create a more realistic
sense of urgency in respect of the gravity of this problem.

6. Information to increase awareness of the hazards of self-medication.

7. Further information campaigns to increase public awareness of health
problems due to the abuse of alcohol, drugs, tobacco and to venereal disease.

8. Encouragement among employers of programs designed to ease the
transition from employment to retirement.

9. Reinforcement of successful programs for making life more interesting
for the aged.

10. Promotion and coordination of school and adult health education pro-
grams, particularly by health professionals and school teachers.

11. Direct awareness activities tailored to the responsibilities of specific
sectors for the reduction of self-imposed and environmental health risks
including business, trade unions, governments, voluntary associations and
action groups, communities, professions, parents and teachers.

12. Continued and expanded marketing programs for promoting increased
physical activity by Canadians.

13. Enlistment of the support of the educational system in increasing
opportunities for mass physical recreation in primary and secondary schools,
in community colleges and in universities.
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14. Promotion of the development of simple intensive-use facilities for
more physical recreation including fitness trails, nature trails, ski trails,
facilities for court games, playing fields, bicycle paths and skating rinks.

15. Continued pressing for full community use of present outdoor and
indoor recreation facilities, including gymnasia, pools, playing fields and
arenas.

16. Continued and reinforced support for sports programs involving large
numbers of Canadians.

17. Encouragement of private sports clubs to accept more social respon-
sibility for extending the use of their facilities to less-privileged segments
of the Canadian population.

18. Extension of present support for special programs of physical activity
for native peoples, the handicapped, the aged and the economically-
deprived.

19. Enlistment of the support of women's movements in getting more
mass physical recreation programs for females, including school children,
young adults, housewives and employees.

20. Enlistment of the support of employers of sedentary workers in the
establishment of employee exercise programs.

21. Enlistment of the support of trade unions representing sedentary
workers in obtaining employee exercise programs.

22. Increase in the awareness of health professionals of factors affecting
physical fitness.

23. Completion of the development of a home fitness test to enable Cana-
dians to evaluate their fitness level.

For the Regulatory Strategy some possible courses of action among others could
be:

24. Regulations for improving the nutritional content of food.

25. Consultation with the Department of Justice in respect of the laws
against driving while impaired by alcohol.

26. Increased control of advertising for products which are so frequently
or deeply abused as to constitute serious hazards to health.

27. Increased control of health hazards due to air, water, food, noise and
soil pollution to the extent that the power to legislate with regard to these
may fall into federal jurisdiction.
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28. Increased control of death hazards from communicable diseases,
radiation, medical devices and cosmetics.

29. Increased control under the Hazardous Products Act over the adver-
tisement, importation and sale of household products the possession or
use of which is accompanied by some significant accident hazard or danger
to health.

30. Assistance to the Provinces in promoting the acceptance by the public
of regulations passed pursuant to provincial legislation making compulsory
the wearing of seat-belts in motor vehicles.

31. Regulations governing child-resistant closures on drug products.

For the Research Strategy some courses of action among others to be explored
include:

32. An ongoing dialogue between health planners and the research com-
munity on the priorities for mission-oriented health research while preserv-
ing for the research community the setting of priorities in basic research.

33. The implementation of a regular National Health Survey to deter-
mine the prevalence and nature of acute and chronic mental and physical
illness, to permit an assessment of the health status and needs of Cana-
dians and to measure changes in status and needs.

34. The institution of a special program for identifying health status in-
dicators and high-risk segments of the Canadian population, for the evalua-
tion of the nature and gravity of mental and physical health risks, and for
the proposal of measures to abate the level of risk.

35. Measures to help integrate, improve and use, on a national basis, the
data and statistics being recorded at various governmental and institutional
levels.

36. The establishment of a well-designed comprehensive system for the
reporting of accident statistics which would, among other things, identify
accident-associated products.

37. The promotion of increased support for research on underlying causes
of coronary-artery disease.

38. Support for more research on the causes and treatment of mental
illness.

39. The support of projects designed to evaluate the results of present
mass-screening programs and to test the effectiveness of future ones.

40. The establishment of a National Drug Abuse Institute covering all
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abusive drugs including psychotropic drugs, both licit and illicit, alcohol
and cigarettes, and responsible for gathering statistics, supporting research,
evaluating preventive and treatment measures and recommending policy.
41. The undertaking of a broad continuing study into the ways and means
of effectively informing the Canadian people on changes in behaviour
which will significantly reduce self-imposed risks.

42. The continuation and strengthening of present research into the effect
of the physical environment on health.

43. The establishment of a program for assessing the effect of social and
environmental change on health including the calculation of risk factors
due to lifestyle.

44. The continuation of support for research on physical and mental fit-
ness and for fitness testing.

45. Continued and increased support for research into better ways of
providing health care.

46. Continued support for research consistent with the scale of the health
care industry.

For the Health Care Efficiency Strategy it is important to note that the word
"efficiency" in this context is not limited to the narrow economic meaning of
low cost per unit of production, but includes, as well as cost, the other two im-
portant elements of accessibility of service and the effectiveness of results. For
this strategy, some measures that could be considered among others are:

47. Pursuing a method of financing health care that will provide incentives
for providing satisfactory care at the lowest cost, and will permit the extension
of pre-paid care to additional essential services.

48. Strengthening industrial and emergency health services, including the
training of personnel.

49. The identification, treatment and follow-up of Canadians with high
blood pressure.

50. The support of programs aimed at reducing the risk of premature
coronary-artery disease, including weight-control, exercise, stress-reduction
and anti-smoking.

51. The identification, treatment and follow-up of Canadians suffering
from a high serum cholesterol level (hypercholesterolemia).

52. Support for programs for increasing the number and skills of pro-
fessions dealing with mental health and mental illness including particularly
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nurses, social workers, health educators and teachers.

53. The subsidy of programs for training counsellors on alcoholic problems
and their treatment.

54. The promotion of employer programs for employees with alcohol
problems.

55. The support of home visit and other programs for helping chronically
ill and aged people to stay in their communities.

56. The development and support of programs of professional training in
gerontology and geriatrics, including physicians, nurses and health support
personnel.

57. A continued adherence to the principle that accessibility to ambulatory,
institutional and home care must be based upon the perceived needs of
the public.

58. Making continued federal support for the training of health profes-
sionals conditional upon effective measures to ensure that health manpower
is better distributed geographically, among specialties and according to
economic levels served.

59. The continued extension of the role of nurses and nurse practitioners
in the care of the mentally ill, in the care of the chronically ill, in the provision

of home care, in family counselling on preventive health measures, both
mental and physical, and in the abatement of environmental hazards and
self-imposed risks.

60. The organization and administration of an improved drug information
system to physicians so that they will make a more effective and objective
use of drugs.

61. The continued promotion of the establishment of community health
facilities that are physically and professionally integrated.

62. The introduction of practical measures, including the use of expert
committees, to diminish the time between the latest medical knowledge and
the application of that knowledge in the practice of medicine.

63. The encouragement of the development of regional bodies with com-
prehensive authority over the delivery of health care in their respective
regions.

64. The enlistment of the support of pharmacists in establishing, under
physician direction, a follow-up system on the compliance of patients with
drug therapy.
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65. Work with genetics counsellors in improving the use and availability
of genetic services to Canadians.

66. The continuation and extension of assistance to Provinces in their
campaign against venereal disease.

67. The examination of the possibility of integrating authority over federal
treatment services, including those for veterans, Indians, Eskimos, Northern
Territories, and penitentiary inmates.

For the Goal-Setting Strategy, which applies to the four foregoing strategies,
consultation will be intensified so that a rational array of specific goals can be
established, providing a united and reinforced sense of direction for those who
work in the health field. A goal has a time limit and is stated in quantitative terms.
Possible courses of action include among others:

68. The development of specific reductions in the incidence of major
mortality and morbidity.

69. The establishment of specific dates by which reductions in mortality
and morbidity are to be achieved.

70. The development of specific improvements in the efficiency of the
health care delivery system, including improvements in cost performance,
accessibility of care, and the effectiveness of results.

71. The establishment of specific dates by which improverhents are to be
achieved.

72. The setting of standards of care in both mental and physical health
care systems.

73. The extension of national standards of nutrition to include definite
recommendations on safe levels of intake for hazardous substances oc-
curring naturally in food.

74. A renewed commitment toward the health goals of the World Health
Organization and the Pan American Health Organization.
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Conclusion

The foregoing formulation of two broad objectives, five main strategies and

seventy-four proposals constitutes a conceptual framework within which health

issues can be analysed in their full perspective and health policy can be devel-

oped over the coming years. Since all of the propositions do not have equal

weight, and since authority for their pursuit is widely dispersed among govern-

ments, professions and organizations, the Working Paper does not attempt to

pre-judge jurisdictional and financial issues nor to set priorities for other levels

of government. Limitations on the availability of funds will require that expanded

initiatives be carefully paced in relation to the ability of the economy to absorb

them without adding to existing levels of taxation. With the Health Field Concept

and this Working Paper, however, there will be a much clearer picture of the

options available. In the end—by individuals, by society and by governments—

choices must be made.
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Annex A. Panorama
of Mortality in Canada

The enclosed chart gives a broad overview of the prevailing causes of death*

for each sex and age group in Canada (1971). It demonstrates the importance of

the contribution of our lifestyle to mortality up to middle age, for example motor

vehicle accidents, cirrhosis of the liver, heart disease, etc. It also emphasizes the

different mortality patterns and rates for males and females.

The causes included are responsible for at least 5% * * of the deaths within each

sex and age group, thus one cause may be important only relative to certain age

and sex groups, such as leukemia among young children. The 13 first cause-

groups used in this chart represent two thirds of the total deaths after the age of 5.

PITFALLS TO AVOID

As indicated in note 2 on the chart, the areas of the circles are proportionate only

to the absolute number of deaths, therefore one is unable to determine if the

mortality rate of one group is greater than another by simple comparison between

two circles. The mortality rate, expressed in "per thousand", for each age and sex

group is obtained by dividing the number of deaths (d) by the corresponding

population (p).

Shown hereunder are 3 examples of pitfalls resulting from ignorance of this fact:

a) The number of deaths among males aged 30 to 34 (1,090) is less than

that of the preceding age group, 25-29 (1,176) although the mortality rate

among males aged from 30 to 34 (UN =165perthousand)

exceeds that of the 25-29 group (
1,76.7 = 47 per thousand)

Taken from "Vital statistics, 84-201, 1971" published by Statistics Canada, using the

International Intermediate "A" List of 150 cause-groups.

The arbitrary criterion of 5% has been selected so as to limit the causes to a manage-

able number. It must be noted that some causes of death listed are identical to those

of the classification used (motor vehicle accidents: AE 138, Breast Cancer: A 54. . .)

whereas others correspond to groupings representing a more comprehensive entity

(other accidents: AE 139-146, respiratory diseases: A 89-96, gastro-intestinal cancer:

A 46-49, and cancer of the uterus and ovary: A 55, 56, 58D).
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b) In the same way, deaths among women over 80 are more numerous thanthose among men of the same age group (23,285 and 21.016), neverthelessthe mortality rate in women is less than that of the men from the same agegroup (   85
 116 per thousand, a216= 150 per thousand )

c) The fact that suicide disappears from the chart after age 45 for femalesand age 50 for males is not due to a decrease in incidence but merely to adecrease in importance compared to other causes.
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Senator MCGOVERN. We have three additional distinguished wit-
nesses. I think Dr. Cooper has convinced us to cut down on food intake,
so I am going to forego lunch today and I hope these other witnesses
will be willing to at least defer lunch.
I would like to call all three of them as a panel. Dr. Beverly Wini-

koff, Dr. Jerry Knittle, and Dr. Philip R. Lee.
If it is agreeable with the witnesses, I think we will ask each wit-

ness to open with a 10-minute statement of the matters that they re-
gard of greatest importance and defer the questioning until all have
been heard.
Let's begin with Dr. Winikoff, and then move to the other

witnesses.
I do want to apologize for keeping you waiting, but I think you

can see we were in a very important discussion with Dr. Cooper, and
we are very anxious now to hear additional information from each
of you.

STATEMENT OF DR. BEVERLY WINIKOFF, ASSISTANT DIRECTOR
FOR HEALTH SCIENCES, ROCKEFELLER FOUNDATION, NEW
YORK, N.Y.

Dr. WINIKOFF. Thank you very much for the privilege of appearing
before you today. I am happy to add in whatever way I can to the
discussion on nutrition and preventive health care. As a citizen and a
health professional, I am very gratified to see that our Government,
at the highest levels, is taking the time and effort to explore this sub-
ject, so very important for the "quality of life" of all Americans.
My name is Beverly Winikoff. I am a medical doctor and received

my training at New York University Medical School and the hospi-
tals at the University of Colorado, in Denver. I studied public health
at Harvard University where I received a master's degree in public
health and worked with Dr. Jean Mayer as a research fellow in
nutrition.
At present, I am employed as assistant director of health sciences

at the Rockefeller Foundation, where I work in the area of human
nutrition and public health.
I am currently in the process of editing a book which studies the

relationship between government policy and the nutritional status
of populations. During the course of my work, I have had the oppor-
tunity to review both nutrition projects and nutrition literature
from the United States and many other parts of the world.

I. RELATIONSHIP OF HEALTH, NUTRITION, AND MEDICAL SCIENCE

Since ancient times, it has been recognized that good nutrition is
central to good health. Folk remedies for curing illness, maintaining
health and increasing strength have long been associated with food
items in the minds of both the public and professional healers. The
expression, "We are what we eat," is a simple formulation but con-
tains a core of truth. The internal environment of our bodies, as impor-
tant to our physical well-being as its external environment, is created
and maintained by the quantity and quality of the substances we con-
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sume. The immune system, the blood, the fluids which bathe our tissues,
as well as most tissues themselves, are dynamic systems whose func-
tions can be markedly altered by the nutrients available to the body.
In recent years, scholars have looked at the relationship between

nutrition and health in a more systematic manner. Their findings have
been provocative and fascinating. Among other things, there is good
evidence that the dramatic drop in mortality rates of industrializing
Europe during the last century was due more to improvements in nutri-
tion, to the availability of good diets, than to advances in science, to
breakthroughs in preventive and curative medicine, or to availability
of hospitals and health care.
This pattern has been shown in early statistics in New York City,

and it seems likely that it could be demonstrated in developing parts
of the world today.
In fact, it is strikingly apparent that technical medical advances

had little or no impact on the decline in death rates from major killing
diseases such as tuberculosis, diphtheria, scarlet fever, and measles. At
the same time, the modern increase in life expectancy, of which medi-
cal science has been so proud, has come, by and large, from decreased
infant mortality—and represents virtually no gain at all in the life
expectancy of those who survive the first few years of life.
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Mean annual death rate from whooping cough in children under 15 years of age,
England and Wales. Showing that medical advances produced virtually no
changein the existing fall in death rates.

Source: Edward H. Kass, "Infectious Diseases and Social Change," J. Inf. Dis. 12.3(1) :
110-114. January 1971.

Thus, it appears that better living conditions—including housing,
sanitation, nutrition, and so forth—are largely responsible for im-
provements, to date, in the overall longevity of Western populations.
It has become clear, in fact, that diseases are not simply caused by

outside influences, but have a complex history determined by an in-
teraction between the body's inner environment and the stresses of the
outer environment. This seems to be the case not only for the older
scourages of mankind, diseases, by and large of infectious origin, but
also for the diseases which plague modern industrial society: heart
disease, cancer, diabetes, stroke, and the chronic debilitating diseases.
Arteriosclerotic disease, diabetes, hypertension, and cancer together ac-
count for close to two-thirds of all deaths in the United States today.
Heart disease alone killed over one-third of all the people who died in
this country in 1973. The medical bill to our Nation is staggering and
the price in disability, time lost from work, and productive lives cut
short is even higher.
We have found a host of nutritional factors which are intimately

related to each other and to the rates of certain of these serious, com-
mon, and often fatal, diseases.
Some of the most frequently implicated dietary factors in relation

to those major killers are obesity, overconsumption of animal fats,
overconsumption of sugar, overconsumption of salt, and undercon-
sumption of crude dietary fiber.
The key to assessing our knowledge in this area at this point is the

epidemiological concept of risk. We have been able to understand quite
clearly that certain patterns of eating are closely related to certain
statistical levels of disease in populations. We do not, however, know
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the mechanism of this relationship: In other words, we do not know
the "cause" of these diseases.
We do know that the more risk factors associated with a disease in

a person, or a population, the more likely it is that that individual or
population will have a high rate of disease.
We have also found quite frequently that reducing the level of some

of these factors reduces the risk of developing disease. A person who
eats a lot of fat and a lot of sugar is more likely to be obese, hyperten-
sive, and diabetic. A person with all of these characteristics is more
likely to have heart disease than a similar person who is slim, non-
diabetic, and has normal blood pressure.

II. PROBLEM OF NUTRITION IN AFFL17ENT AMERICA

Over the course of time, the most urgent problems of life have come
in the form of scarcity: too little money, too little food, too little
shelter, and so on.
For centuries, men have devised systems to deal with the problem

of scarcity. Now it is our good fortune—and our hard task—to be called
on to deal with problems of plenty.
In nutrition, as in other areas, we must first learn that "more" and

"better" do not necessarily proceed hand in hand.

A. OBESITY

With increasing affluence, we have also increased our body weights.
Obesity is probably the most common and one of the most serious
nutritional problems affecting the American public today.
Over 30 percent of all men between 50-59 are 20 percent overweight,

and fully 60 percent are over 10 percent overweight. About one-third
of the population is overweight to a degree which has been shown
to diminish life expectancy. For unknown reasons, in the United States,
this type of malnutrition is a more common burden among the poor
than among the more wealthy.

Obesity has the effect of increasing blood cholesterol, blood pressure
and blood glucose levels. Through these effects, it is an important
risk factor for coronary disease.
Reduction in obesity improve the condition of hypertensives and

diabetics, and thereby reduces the risk of heart disease and stroke.
Data from the Framingham study examined by Ashley and Kannel
in 1973 indicate that each 10 percent reduction in weight in men 35-
55 years old would result in about a 20 percent decrease in incidence of
coronary disease.

Conversely, each 10 percent increase in weight would result in a
30 percent increase in coronary disease.
In light of the fact that close to 700,000 Americans die of coronary

disease every year, the staggering implications of these figures become
apparent: if a 20 percent decrease in incidence did occur throughout
the population and were reflected in a 20 percent decrease in overall
mortality, about 140,000 lives would be saved per year. Since at least
one-half the coronary deaths—about one-third of a million—occur
before reaching a hospital, prevention is not only cheaper, but clearly
more effective than cure.
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The medical aspects of the problem of obesity are complex. Its causes
are not well understood, although it is clear that the mechanism
is an imbalance between consumption of calories and utilization of
ca,lories.
In other words, obesity represents a situation in which more food

is eaten than is needed for body fuel. The role of heredity and the role
of environment remain to be clarified further. It seems that both are
involved, and, while we have little control of heredity, we can change
our environment.
It now appears that fatness in later life may be determined by

feeding practices during childhood. It is clear that children who be-
come fat have a very much higher than average likelihood of being
fat adults.

Obesity in children seems also to be associated with early onset of
diabetic tendencies—one of the important risk factors for premature
death. Yet, while it is notoriously difficult to make a fat adult into a
thin one, it may not be so difficult to prevent a thin child from be-
coming a fat one.
What should be said, then, about the most frequent American pat-

tern of infant nutrition? Most of our babies are artificially fed from
birth, and solid foods are introduced early. Such feeding patterns re-
sult in babies which grow bigger, faster, and fatter than breast-fed
babies.
Are we, then, producing the next generation of obese in their cradles?

Are we leaving our children a legacy of heart disease, diabetes, stroke,
and hypertension to be evidenced 50 years from now?
When we talk about reducing risk factors we must think not only of

getting today's fat people to be thin, but of making sure that tomor-
row's people never get fat in the first place.

B. CHANGING DIETARY PATTERNS: FAT, SUGAR, FIBER

In general, as Americans have become more affluent, the overall pat-
tern of our adult diets has changed as well. We have increased our
consumption of fats, particularly of animal origin, and of sugar,
and decreased our consumption of dietary fiber. These alterations in
dietary pattern have been implicated in increased risk of heart dis-
ease, diabetes, stroke, and possibly several forms of cancer as well.
Thus, in living the better life we are, ironically, exposing ourselves
to greater health risks.
1. Fats

Steak, ice cream, hamburger, butter, cream, all of these, when sub-
stituted for foods of vegetable origin in the American diet, increase
the risk of ill-health.
Yet, we Americans identify "eating well" with eating foods of ani-

mal origin. It is true that these foods are excellent sources of protein,
minerals and vitamins. It is also true that restricted access to animal
food makes many populations poorly nourished.
But with too much animal food we may be poorly nourished as

well. In addition to increasing blood cholesterol and the risk of heart
disease, high levels of meat consumption are associated with high
rates of colon cancer and fat consumption is associated with breast
cancer on a population basis.
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More research is needed to understand this association, but it is
clearly possible that diet alters the metabolism of potential carcino-
gens or alters the body's mechanism for defending against malignant
change.
2. Sugar
We also seem determined to satisfy a national sweet tooth. We eat

sugar in almost every prepared food we buy, and in almost every
snack we consume. The growth in the fast-food industry has increased
the consumption of sugar in hidden quantities because we do not
really know what we are eating in many precooked foods.
Excess sugar consumption leads to dental caries—a large item in the

American dental bill—and to increased risk of adult-onset diabetes,
which, in turn, increases the risk of premature death. There is some
evidence that high sugar consumption tends to raise blood pressure,
and of course, it may also be associated with obesity and all the risks
of the condition.
3. Fiber

Related in an interesting way to increased consumption of fats and
sugars is a decrease in consumption of dietary fiber. This fiber is
found in relatively less processed foods, primarily in grains, fruits, and
vegetables, in association with complex, unrefined, carbohydrates.
Fiber is not absorbed by the human body, but increases the bulk of

contents in the intestinal tract. On a population basis, the decrease in
fiber consumption is related to higher rates of inflammatory diseases
of the colon—such as diverticulitis—cancers of the colon and rectum,
appendicitis, and hemorrhoids, as well as to arteriosclerosis and
diabetes.
The presence of fiber in the diet may be a protective factor in the

prevention of the diseases listed above.
Moreover, the decrease in fiber consumption may be directly related

to the simultaneous increase in consumption of sugars and fats. The
basic pattern of Western dietary change has been a switch from
bulky foods of low caloric density and more indigestible fiber to re-
fined food with relatively high caloric density, such as the "pure"
calories from sugars and fats.

Since low-bulk, low-fiber diets are easier to chew and swallow, give
less satisfaction per calorie eaten, and are very pleasing to the Ameri-
can palate, this diet pattern may easily lead to overconsumption of
food and, hence, overweight.

C. SALT

Another aspect of the American diet is high level of salt consump-
tion. Increased salt intake is very strongly correlated with increased
blood pressure, and increasd blood pressure, in turn, is highly corre-
lated with death from heart disease and stroke.
While there are effective medicines for lowering high blood pres-

sure, there is no cure for this problem. Medicines must be taken daily
and health workers have found that it is exceedingly difficult to
identify all those who suffer from high blood pressure, diagnose, treat,
and stabilize their condition in a systematic way. How much better it
would be if we could prevent the development of hypertension in the
first place.
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D. DIET IN PREGNANCY

Finally, it is important to note one further area in which nutrition

is of central importance to health. It now seems certain that the nu-

trition of mothers affects the future health of their children in ways

not suspected only a few years ago. Poor diet during pregnancy re-

sults in a larger number of small babies, and small babies are the

babies who die, disproportionately, early in life.
Those who study health care in this country have long lamented

our poor showing in infant mortality statistics. In fact, in the United

States, we have two kinds of infant mortality. We have the infant

mortality of white babies which is comparable to that in many other

industrialized Western nations. But we also have an infant mortality

rate of nonwhite babies, and this mortality rate, while it has improved

markedly in the last decade, remains more than 11/2 times the mor-

tality rate for white babies.
Nutritional evidence compiled recently suggests very strongly that

most of the difference in these mortality rates can be accounted for by
the larger numbers of low-birth-weight babies born to nonwhite

mothers.
Rush, Davis, and Susser estimated that if nonwhite mothers pro-

duced small babies as infrequently as white mothers, the two infant
mortality rates would be almost the same.

It has been shown in some populations that simply feeding mothers
more calories when they are pregnant will reduce the incidence of

small babies by up to 50 percent. The suggestion then, is that a for-

ward-looking nutrition intervention strategy could reduce a large

proportion of the difference in white and nonwhite infant mortality

rates simply by feeding mothers better.
Not to pursue such a program adds to the burden of life for the

poor among whom these mothers of low-birth-weight babies are

largely to be found.

III. GOVERNMENT ACTIVITY

A. POLICY

What actions, then, can our Government take to modify the re-
search, health delivery, and education systems, in order to promote
nutritional health?
Real attention to the problem of poor nutrition requires political

leadership at the highest level of Government and extensive involve-
ment in all sectors of Government activity, including, but not re-
stricted to research, health delivery, and education. The nutrition of
people is not affected only by what scientists know or by what doctors
tell them, or even by what they, themselves, understand.

It is affected by decisions in the area of agricultural policy, in
economic and tax policy, in export and import policy, as well as by
decisions in almost every other area of activity with which the Gov-
ernment is concerned.

Nutrition is a complex subject which involves decisions of food pro-

duction, transportation, processing, marketing, consumer choice, in-

come, and education, as well as food availability and palatability.
Because nutrition involves so many areas of life and because it

impinges on so many areas of production and consumption, many
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groups have very strong interests either in maintaining or in changing
the aspects of Government policy that bear on nutrition. For this
reason nutrition is not simply a scientific issue: it is also a political
issue and an economic issue.

This, I think, must be clearly recognized. And for this reason, also,
I believe, it is imperative to have some person or group within the
Government to look at the nutritional implications of various Gov-
ernment actions and proposed Government programs.
We need to know, for an 6bvious example, whose diet will change

and in what way if food sales abroad are increased or decreased.
Other, even seemingly unrelated decisions on tariffs, taxes, or land

use policy, could also have impacts on nutrition.
We have reached a level of sophistication at which our Government,

should be able to take nutritional implications into account when de-
ciding on policy positions. If, in nutritional terms, we knew exactly
what we were doing and to whom, we might, on occasion, choose to do
things differently.

B. RESEARCH

Of course, there are still many areas in which further research is
critically needed. And researchers, like others, tend to follow Sutton's
law and go where the money is. I do not say this cynically, but merely
note that when money is available for specified purposes, talented re-
searchers will be found to undertake the work.

Several areas require deeper investigation:
1. We need to know more about the way risk factors are related

to the causation of our common killing diseases.
2. We need to know more about the way in which changes in diet

affect our overall health, and perhaps even our behavior.
3. We need to know, preferably beforehand, but certainly by

monitoring and surveillance, what the effects are of food additives,
preservatives, coloring, sweeteners, and a host of things which we eat
every day and are unable to monitor for ourselves.
At a more basic level, we need to know more about:
1. The human requirements of diets as a whole,
2. The interactions of nutrient and nonnutrient substances in the

diet,
3. The variability of requirements between individuals and within

individuals.
We also need to learn what both the lay public and the professionals

must understand in order to make the best use of existing scientific
knowledge.
Some of the great untapped resources in our search for nutritional

information can be found within current activities, such as food
stamps, the WIC program, and school feeding programs. It strikes
me as a real research tragedy that we are not, at present, using these
opportunities to glean more operational information about diet change
as well as about the nutritional and health results of these different
types of programs. We have a potential goldmine of information but
have been lagging in efforts to build evaluation and monitoring into
this existing network of Government efforts.
These data plus the volumes of statistics collected in previous Gov-

ernment surveys and private projects need to be used more effectively,
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thoroughly, and systematically. We can learn a lot more from what we
already have in hand.

C. HEALTH DELIVERY SYSTEM

It is clear that the health delivery system has a major responsibility
to use scientific knowledge toward the promotion of better diets for
Americans. Obviously, professionals themselves need to learn about
nutrition in order to communicate accurate information. For this rea-
son, of course, professional education should include greater inputs
from nutritional science.
In order to spend time on nutrition in patient care, however, health

professionals need to be given good reasons for doing so. Incentives
can be related to:

1. The organization of health services themselves,
2. The prestige accorded to nutritional information—currently quite

low within the medical profession, and,
3. The economic reward for using professional time to impart nutri-

tional information.
The health care system could function to improve the nutrition of

pregnant women in poor communities by offering nutrition and food
services in an integrated way together with all prenatal care programs.
In addition, such programs and all obstetrical programs must in-

clude greater emphasis on and encouragement of breast feeding, since
there is no commercial advocate for this traditional and superior mode
of nourishing the young. All multiservice medical facilities should
offer special nutrition services and physicians should learn, from
medical school on, to make use of referrals to these services as they
would to other specialists.
In addition, specialty boards within the medical profession in fields

such as internal medicine, pediatrics, obstetrics and family practice,
must emphasize the importance of nutritional information in training
programs and require that their diplomats display competence with
such knowledge.
Emphasis by these prestigious boards would help to enhance the

stature of nutritional information within the medical profession itself.
On the economic side, it should be possible to structure a system of

compensation in which the professional who spends time with a pa-
tient in efforts at disease prevention, including diet change, receives
reimbursement more closely equivalent to the fees of those who cure
the already-sick by prying, poking, testing, and cutting into them.
In other words, we have to build some incentives for the profes-

sionals into our system of preventive care, just as we must build incen-
tives for health-promoting behavior into the marketplace for our
consumers.

D. EDUCATION

This brings us to the topic of public education in nutrition. I do be-
lieve that people should know about nutrition and their health, of
course. But I also believe that people should be able to act, without
undue obstacles, in accordance with the information that they learn.New knowledge must result in new behaviors if public education is
to have real impact.
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The problem of education for health, as it has been practiced, is that

it has been education in isolation, not to say oblivion of the real pres-

sures, expectations, and norms of society which mold and constrain

individual behavior. I believe that it is useless, maybe cruel, to educate

people and then to make it difficult for them to do what you have
taught. Effective education must be accompanied by policies which

make it easier, indeed likely, that an individual will change his or her
lifestyle in accordance with the information being offered.
At present, we see a situation in which the opposite is the case. We

offer nutrition and health education at the same time that we offer bar-
rages of commercials for soft drinks, sweet snacks, high-fat foods,
cigarettes, and alcohol. We tell people to stop smoking, and we subsi-
dize the production of tobacco. We put candy machines in our schools
and cigarette machines in our offices. The American marketplace pro-
vides easy access to sweet soft drinks, high-sugar cereals, candies,
cakes, and high-fat beef, and more difficult access to foods where satu-
rated fat has been replaced by unsaturated fat, and to lean meat prod-
ucts. Yet, this trend might be reversed by specific agricultural policies,
pricing policies, and marketing policies.
In truth, there must be some coordination between what people are

taught to do and what they can do. I do not think it is appropriate to
expect the public to swim upstream against powerful currents of com-
mercial information and socioeconomic pressures.
It has been said that since diet is a personal choice, people are to

blame individually if they eat the wrong things. This is only a half-
truth, in fact, and must be balanced against the awareness that almost
everything conspires against the person who wants to eat differently
from the average high fat, high sugar, low fiber American diet. If
Government desires to help people make the right choices for better
health, those choices must be made easier, not more difficult.
Let us take as an example the prevention of early obesity, so detri-

mental to later health. To decrease the prevalence of this problem it
would help to encourage more American mothers to breast feed. We
can educate the people, we can educate physicians, nurses, midwives,
and other medical personnel—all of which will be necessary. But it will
also be necessary to encourage the institutional arrangements whereby
the working mother can nurse her child. This can be accomplished by
the establishment of day-care centers at or near places of work, or by
encouraging employers to offer flexible working hours for nursing
women. As an area of policy this may seem far from nutrition, but as
a practical matter, it is not.
This type of consideration is central to nutrition, because without

providing an environment in which nutritional knowledge can be used,
education is empty. In the 19th century, respected people thought the
poor were dirty, diseased and degenerate because of their own bad
genes, stupidity, laziness, and poor life choices. Now we realize nobody
chose to be poor and sick or inherited filth and degeneracy. Education
on the use of soap and water wasn't enough. People needed income,
housing, food, and work. Let us not make a parallel mistake in ascrib-
ing our current nutritional problems to the ignorance either of the
professionals or of the consumers. I am convinced that Americans do
not choose heart disease, stroke, diabetes, cancer, and low-birth-weight
babies. In addition to information, however, we must give people the
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means of changing their lifestyles without, at the same time, having to
do battle with an entire socioeconomic system.
Senator MCGOVERN. Thank you very much, Dr. Winikoff, for your

statement.
Dr. Knittle, we are happy to have you with us and will hear from

you now.

STATEMENT OF DR. JEROME L. KNITTLE, DIRECTOR, NUTRITION
LABORATORY, MOUNT SINAI HOSPITAL, NEW YORK, N.Y.

Dr. KNrrrix. Strictly speaking, all diseases have a nutritional com-
ponent since the nutritional status of a patient will have an impact on
the outcome of any medical affliction or surgical procedure. However,
today I would like to focus your attention on a metabolic disorder in
which nutrition plays a more obvious and integral role, both in its
treatment and prevention. I have selected this disease because it rep-
resents what I feel is the future challenge of research in nutrition and
differs from previous concepts of the classical nutritional diseases
of the past.

Historically, research in nutrition has focused its attention on dis-
ease states in which one can identify an easily measured micro- or
macro-nutrient which produces a specific acute and clearly defined
disease by either its lack or overabundance. However, today we are
faced with the more complex task of dealing with nutritional prob-
lems that are multifactorial in origin, require long incubation periods
to develop and do not readily lend themselves to usual reductive tech-
niques. One such example is overnutrition, which has plagued physi-
cians since the time of Hippocrates and yet is still the most common
form of malnutrition confronting physicians in the United States
today. It is at once the simplest and yet most complex of disorders to
treat simple, in that, in the adult, all that is required is caloric re-
striction, and complex, in that cellular, metabolic, socioeconomic, cul-
tural and psychological factors all mitigate against the maintenance
of the reduced state. Attempts at producing meaningful long-term
cures have by and large been impossible to achieve. No one regimen
can be successfully applied to all subjects as they represent a wide spec-
trum of differing genetic, metabolic, morphologic and psychologic
types. This has lead to a great deal of confusion in both the treatment
and study of obesity since it has been difficult to precisely define the
groups under treatment and/or investigation.
For example, the use of body weight alone is not a sufficient meas-

ure since total body weight is made up of a number of component
parts. Thus, an individual can be overweight relative to some arbi-
trary standard by virtue of increases in bony structure, musculature or
fat tissue. This is of more than academic interest since recommenda-
tions for the daily intake of calories and/or other nutrients are cur-
rently based on total body weight which includes fat. The fat com-
ponent varies from one individual to another and does not partake of
metabolic processes. If the fat depot is expanded or reduced, it would
result in gross miscalculation of minimum needs for a host of nutrients.
At present we lack meaningful standards for normal and/or abnor-

mal variations in body composition based on sex and age. Thus, while
one can readily identify extreme degrees of excessive adiposity, one
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cannot clearly define what minimum degree of adiposity constitutes
a pathophysiologic state. That the truly obese state is pathological is
generally agreed upon. It is associated with, and increases, the compli-
cations of a number of life-threatening conditions including among
others, coronary and cerebral artery disease, diabetes mellitus, hyper-
tension and hyperlipoproteinemia. Mortality figures indicate that
obese patients have a shorter life expectancy and are subject to more
surgical and obstetrical complications, including death, than their non-
obese counterparts; indeed, abnormalities in the obese state have been
reported in almost every bodily function.
However, despite a high degree of awareness of these dangers by

both the lay and medical communities, prevalence rates continue to
remain high. Recent evidence suggests that prevalence rates are on the
increase and occurring in younger and younger age groups. Nutri-
tional surveys conducted in the Nation and in the New York City area
have revealed rates ranging from 10-13 percent in children. By the
time adolescence is reached, rates of 20-30 percent are encountered..
Similar prevalence rates have been reported for college freshmen, indi-
cating that childhood and adolescent obesity serve as reservoirs for the
development of obesity in later life.
The importance of early factors in the development of obesity in

later life is further underscored by the fact that 80 percent of all over-
weight children remain so into adult life. It has also been demon-
strated that children who are overweight at 6 months of age are on
the average 9 pounds heavier at age 5 years than those who were of
normal weight at 6 months.
Thus, it is becoming increasingly clear that the final stage of obesity

is the result of numerous factors (metabolic, psychologic, genetic),
interacting over many years. Once the overt clinical state is achieved
it is exceedingly difficult to treat. This is due to the fact that the dietary
and/or other interventions are instituted at a time when the morpho-
logic, metabolic and psychologic factors which contribute to the obese
state are well established.
The emphasis on weight loss alone is misplaced. Millions of dollars

are spent annually by both the lay and scientific communities to pro-
vide "cures" based on more efficient modes of weight loss. The obese
subject is exposed to a multitude of dietary miracles, pills and/or
other procedures that are merely variations of one form or another of
caloric restriction which do not alter the natural history of the disease.
Thus, the obese subject spends most of his time either losing weight

or regaining it, but never achieves the ideal of losing weight and main-
taining the reduced state. To attain this end he must resign himself
to caloric restriction for the remainder of his life. This is a most dif-
ficult task to perform and sooner or later relapses occur.

Obviously, newer approaches to the problem are needed that will
focus upon the prevention of this disorder. At present, even the re-
sults of dietary treatment of obese children are no better than that
achieved in adults. This is due to the fact that one encounters bizarre
feeding patterns and maladjusted mother-child interactions that are
well established by the time the obese child is brought to the attention
of the physician.
Our laboratory has demonstrated that aberrations from normal

adipose tissue cellular development can be detected in obese children
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as early as 2 years of age. Clearly, one must focus on the earliest pe-
riods of development if successful programs for the prevention of im-
mutable obesity are to be established.

Unfortunately, too few facts and all too many "theories and myths"
can be found regarding the relative importance of a variety of early
nutritional interventions on the development and/or prevention of the
obese state.
We need to know more about the pathogenesis of this condition and

the factors that contribute to the growth and development of fat depots
in man. Is there a genetic obesity? Are there obesity-prone individ-
uals? If so, can we identify them prior to the development of the overt
clinical state? One has merely to look about the room to see that bio-
logic variation in fat content and distribution occurs in man. We need
to know more about the effects early nutritional factors have on the
development of obesity in the child? What is the effect of neonatal
food intake qualitative and quantitative on subsequent adult weight?
Much confusion exists in the study of the effect of maternal nutrition

on the development of obesity because we lack precise definitions and
classification of the qualitative composition of weight gain during
pregnancy. Merely measuring weight gain is not sufficient since weight
gain can be the result of either fat, protein or water. This information
is urgently needed since the effects of weight vain prior to or during
pregnancy may vary drastically in terms of their effect on metabolic
function and development of the fetus in women with similar weights
but vastly different body compositions and metabolic function.
Another area of concern is the proportion and type of dietary fat

in the maternal diet. In general, pregnant women are told to increase
their caloric intake about 200 calories over their pre-pregnant intake
and to ingest approximately 30 percent of calories as fat. Little is
known about the metabolic consequences related to such diets.
Too few studies related to overnutrition during pregnancy have

been performed. One recent study by Fisch, et al., indicates that the
weight of the mother is important. They found a high positive cor-
relation between maternal weight and weight gain during pregnancy
and the development of obesity in children at age 7. It is also inown
that the probability of obesity occurring in a child increases remark-
ably if one parent is obese and even more so if both are. The degree to
which this is under genetic control or modifiable by environmental
factors is not presently known.
The effect of maternal food intake and weight increase on subsequent

infant body weight will obviously vary depending upon the time it
occurred, its duration, what the limiting or excessive nutrient is the
functional capacity of the placenta and the degree to which maternal
nutrients are available to and utilized by the fetus.
We do know that metabolic factors can contribute to excessive

adiposity. Infants born to diabetic mothers are heavier at birth, are
relatively fatter and have a higher rate of subsequent obesity than
infants of nondiabetic mothers of equal gestational age. It has been
suggested that this phenomenon may be the result of long exposure of
the fetus to hyperglycemic states resulting in the deposition

i
 of exces-

sive adipose tissue. Adipose tissue cellular studies n our laboratory
have also demonstrated an increased cell number in these children.
It is well known that the deposition of fat in the fetus occurs in the

76-554-76----1O
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last trimester of pregnancy and is accelerated particularly in the,-
final 37th to 40th week. In infants of birth weights between 3.0 and
3.2 kg. the difference in weight is mainly a function of the deposition
of fat. Thus, a rise in blood sugar and hormones related to glucose and
fat metabolism due to ingested calories by the mother could serve
as an important substrate for the synthesis of fat during this critical
time period. This is particularly true in obese women, many of whom
have normal glucose tolerance prior to, but become class A diabetics,
during the pregnant state.
The question of the effect of overnutrition during early neonatal

life on subsequent obestity in adult life has recently received a great
deal of attention. Vociferous advocates can be found both pro and con.
As with the study of maternal nutrition, the arguments are based on
retrospective studies of the general population and are filled with
numerous correlations but little in the way of direct causal prospective
studies.

Studies of caloric intake durina
b 
infancy in America, and New York

City in particular, indicate that infants are ingesting more calories-
and protein than the recommended dietary allowances and that the
introduction of solid food is occurring at earlier and earlier ages. Do
these practices and trends in infant feeding contribute to the grow-
ing prevalence of obesity in industralized Western nations? The pre-
vention of obesity may require alterations of eating habits, especially
in the earliest neonatal period. However, this postulate still remains
to be proved.

Investigations of normal bottle-fed babies in the general population,
have revealed a wide range of intake when infants are allowed ad libi-
tum feedings. Food intake varies and depends upon a number of fac-
tors such as total energy requirements, appetite, food composition and
taste, disease states, physical activity, growth and the extent of fat
deposition present as a reserve for energy needs. Thus, a normal placid
infant can consume as little as 70 K calories/kg. of body weight
whereas a more active child can ingest as much as 130 K calories/kg.
or more.
In addition to total caloric intake and type of calories supplied, the

caloric density of infant formulae appears to be critical. Thus, it ap-
pears that one can alter the degree of weight gain and adiposity in
neonates by a number of manipulations of early food intake.

Finally, we need to know more about the early psychologic factors
that may result in excessive intake and obesity. Are there pathologic
parent/child interactions that contribute to altered feeding behavior ?
Although I believe the prevention of obesity should be a major re-

search effort in the field of nutrition, a similar case can be made for
other nutritionally related disorders. These include diabetes, coronary
arfery disease, hypertension and alcoholism, which have three basic

, similarities.
1. In all these disorders one recognizes biologic variation. All

eaters do not become fat, all consumers of saturated fat do not get
coronary artery disease, all drinkers do not become alcoholics, et cetera.
We need, therefore, to compile more data related to a wide range of
individual needs rather than relying on so-called normal requirements;
the t is. we need to develop the concept of individual optimal nutrition.

2. They are all multifactorial, i.e., the end result of genetic, met-
abolic, environmental and psycholog,ic factors. Thus„ they do not
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readily lend themselves to the usual reductive reasoning in which one
simply changes one factor, holding the others constantChanging one
factor radically alters all the others. It is naive to argue that any one
particular factor is causative or remedial in any of these disorders.

3. All have long incubation periods. Thus, the implementation
of any preventive programs is difficult since it involves alterinc, human
behavior now in a relatively healthy individual for a possible future
pathological event.
In summary, I would recommend the establishment of nutritional

programs that concentrate on the earliest periods of human develop-
ment and which will take into account the total nutritional environ-
ment while keeping in mind individual variations in response. We
must not be frustrated nor pessimistic because such programs are more
complicated and less dramatic than traditional research in deficiency
states or the care of, for example, an acute myocardial infarction'.
Surely, current programs are costly and inadequate for the task and
they rely on treatment after the fact. Multidisciplinary approaches
must be developed that will truly encompass the efforts of a wide vari-
ety of mutually and wholeheartedly interested investigators in the
field of prevention.

Recently we have witnessed a remarkable accomplishment in space
exploration on the planet Mars. While viewing the television reports I
was struck by the remarkable degree of coordination among such
diverse disciplines as astronomy, geology, chemistry, bacteriology and
engineering. It was stated in the interviews that the investigation 
into space were initiated in order to gain an understanding of the
origins and development of our solar system so that we might better
understand our own planet's past and future development. Surely, no
less an integrated approach is necessary for the study of the intricate
and complex interaction of nutrition on human development in order
to understand the pathogenesis of related diseases and to formulate
future approaches for preventive therapy.
Thank you.
Senator PERCY. You mentioned alcoholism. How do you relate

alcoholism to this?
Dr. KNITTLE. One of the major factors in alcoholism is malnutri-

tion and the lack of food intake in alcoholism may contribute to the
cirrhosis which we see in alcoholism. I was using alcoholism as a form
of intake since it has a biological variance. All drinkers do not become
alcoholics; all eaters do not become fat, et cetera.

Senator PERCY [presiding]. Doctor, I think we are running very late
on time. It is very excellent testimony.
Dr. Lee, I have read your excellent statement. It will be incorporated

in full in the record. If you would like to summarize it in any way,
it wowld have a little time, so we may have time left for questioning.
I think that might be a good idea at this stage.

STATEMENT OF DR. PHILIP R. LEE, DIRECTOR, HEALTH POLICY
PROGRAM SCHOOL OF MEDICINE, UNIVERSITY OF CALIFORNIA.
SAN FRANCISCO, CALIF.

Dr. LEE. I will just emphasize several points.
Dr. Winikoff mentioned the importance of nutrition in the improve-

ment of the health status of the people in Europe and the United



140

States in the 18th 19th and 20th centuries. That change in nutrition
was not only important, it represented the most significant change in
human health in 10,000 years, and it is still the single most important
factor in human health.
In many developing countries, of course, they haven't reached the

stage where they have an adequate basic diet. With the development
of an adequate diet in the western industrialized countries, we saw
dramatic declines in infectious diseases long before there were any
improvements in either the diagnosis or treatment of those diseases.
As a matter of fact, some of the decline began even before we had a
theory of disease that bacteria were a cause of disease.
The second important point in my testimony submitted for the

record relates to health-related behaviors. You discussed that with Dr.
Cooper and Senator Kennedy mentioned the studies that Dr. Breslow
has done. Doctor Breslow and his colleague Nedra Belloc found out
that seven health-related behaviors have more impact on our health
than all of the developments in medical care since the turn of the
century. Of those seven behaviors, four are related to nutrition: Limit-
ing alcohol consumption to one or two drinks a day; eating three
meals a day without eating between meals; eating breakfast; and
keeping our weight within a normal range. The other three behaviors
are: regular physical exercise, 7 or 8 hours of sleep; and not smoking
cigarettes.
For a white male age 45 who follows those seven behaviors, he will

live more than 11 years longer than a 45-year-old male who follows
three or less of those behaviors. All of the improvements in medical
care since the turn of the century have added less than 4 years of life
expectancy to men of age 45, so we can see the importance of nutri-
tional behaviors as it rtes to the health and life expectancy.
In the testimony submitted for the record, I reemphasize the points

everyone has made about the relationship of nutrition to our major
disease burdens today: coronary artery disease, obesity, cancer of the
gastrointestinal tract, diabetes mellitus, hypertension, hyperactivity
in children anemia, osteoarthritis, alcoholism. I also stress the im-
portance of maternal malnutrition and infants' malnutrition as prob-
ably a principal cause of the high infant mortality in the United
States, because this produces low birth weight babies. The low birth
weight babies in this country account for approximately two-thirds of
our excess infant mortality. Programs like the WIC program, if
properly carried out, providing adequate diets not only during preg-
nancy but between pregnancies it would have a dramatic impact on
infant mortality. Adequate maternal nutrition more than all of the
pediatric intensive care units and the other things we are doing to
reduce infant mortality.
• I also emphasize the points that Dr. Winikoff made regarding the
changes in the dietary habits of the American people during this cen-
tury. We are eating much more animal fat; we are eating much more
*refined sugar;  we are eating more calories with less food value. We are
eating much less fiber. All of these things are very important with
respect to the disease patterns that we now suffer from.

Finally, I discuss a series of recommendations, for the select com-
mittee in terms of the areas that the select committee should be con-
sidering: maternal and infant nutrition, the relationship of diet to
coronary artery disease, cancer and other diseases. Finally, I made
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recommendations relating to a series of Federal programs; the im-
portance of nutrition surveys and surveillance and making the data
available to State and local health departments in a useful form. We
collect some of the information now, but it is not useful at the local
level. It is on a national sample basis. We need to have it collected
in a fashion that can also be useful for local programs, to meet tar-
geted needs.
I also stressed the need, as everyone has, for expanded research, and

for expanded nutritional educational programs. We get virtually all
of our nutrition education through commercial channels in a food-
for-profit industry, and that does not provide us with the information
that people need to make an informed choice about a health-promot-
ing diet.
Thank you.
Senator PERCY. I think your last sentence really in a sense sum-

marizes the whole intent and purpose of this committee. We have tried
to provide a forum through public hearings in the U.S. Senate to
provide the technical guidance and advice that the public needs to
offset the day-by-day pounding and drumming of commercials that
condition us from as early as 2 or 3 years of age, to eat what we are
told to eat, whether it is good for us or not.
I certainly respect very much the fact that the media have increased

its attention to this area. There are now nutritional editors and iour-
nalists, not only for the major papers but also for the television
networks and stations. They are increasing their coverage in a way
which helps to offset the fact that we do live in a commercialized
society. We believe in it, but we also feel that it doesn't always promote
the best diet. The best purchases at the store are not necessarily the
ones that are the most heavily advertised.
Doctor?
Dr. KNrrax. I have an addendum to that.
I think the reason people go to either TV or nutritionists writing

in magazines is that we have really not educated the doctors in the area
of nutrition. There are no curricula in nutrition per se in any medical
school today. Whatever nutrition is given is given usually in the first
and second year that is in the preclinical years, and is given as a form
of biochemistry not in the area of medicine. Practically nothing is done
in the hospital setting with interns and residents. Indeed, the empha-
sis on treatment in hospitals does not make a suitable format for teach-
ing nutrition, since nutrition takes into account a large area of the
individuals' needs outside of the hospital.

Senator PERCY. Senator Humphrey, our witnesses have just finished
their testimony, and we have not had any questioning yet.
I have a Republican policy luncheon that is going on now that I

should join. So if I ask a few questions and then turn it over to you 
Senator HUMPHREY. Please go ahead.
Dr. LEE. For the sake of your good nutrition, you should go to lunch.
A good example of the point Dr. Knittle was making has to do with

infant mortality. In the medical schools of the country, we are devoting
tremendous resources to pediatric neonatal intensive care units to care
for infants of mothers who were given inadequate nutrition counsel-
ing during their pregnancy. That is largely the fault of our neglect
of nutrition counseling in health care. That, in turn, is due to the
neglect of nutrition in medical education.
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• We are not devoting the resources to prevention, and it is a total
turnaround of what we should be doing, both in terms of education and
the kinds of services that we are providing.

Senator PERCY. The question was asked of Dr. Cooper by, I believe,
Senator McGovern as to whether or not nutrition is the most impor-
tant component of preventive health care today. He didn't answer
that in a positive, absolute way. Maybe it can't be answered in that
way.
But, could I put that question to each of you? It has been said'that

nutrition is the most important component of preventive health care
today. What is your judgment on that?
Dr. Winikoff ?
Dr. WiNixons. Excluding accident prevention—and accidents are

a major cause of preventable premature deaths of productive people in
this country—I think nutrition is the single most important factor—
especially if we include consumpton of alcohol.
Dr. LEE. I would say unequivocally that nutrition is the single most

important factor in prevention of the killer disease in the United.
States. Proper nutrition is the single most important factor in ade-
quate health for the people throughout the world. That is not to say
that sanitation and health-related behavior and medical care are not
important. But nutrition is the single most important factor, in my
udgrnent.
Dr. KNrrrLE. I think we have to think in terms of nutrition in two

ways: one, in the strict medical sense, in terms of nutrition vis-a-vis
specific disease; and nutrition as a general thing. We all eat. It is not
really akin to alcoholism. We tell people to stop drinking alcohol, and
we have some demonstrable success. We can't tell people to stop eating.
So we are talking about an area that has more than a medical
component.
But within the framework of medicine, I think it is very obvious

that nutrition is a base for how an organism responds to any insult in
any pathological condition. One would have to say, of course, it per-
vades every disease.

Senator PERCY. Several years ago we had all these breakfast cereals
up before us. We found that tests on the cereals indicated that their
nutritional value was really quite low. They provided bulk, but they
weren't fortified.

Since then, the industry has really gone to work, as I understand it,
and has fortified the cereals and reinforced them and added vitamins
and so forth.
Would you want to comment on the breakfast cereal industry? Have

they made progress? And are there any cautionary notices that we
should put out?
Dr. WINIKOVF. I think they have made some progress in the sense of

adding fortifying nutrients. However, there are obviously still prob-
lems with excessive amounts of sugar and other additives.

There is another aspect of the problem, that I think should be noted:
not every food has to provide 100 percent of the daily requirements of
every nutrient.
The trend towards this type of product could potentially pose a

problem, especially if every commercial enterprise tries to market its
food as the total nutritional answer. People will then be eating hun-
dreds and hundreds of times their total daily requirements, and no
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-one yet knows what problems may be associated with that dietary
pattern.
I think therefore, there are two sides to the responsibility of indus-

try: not to market nutritionally noxious products and not to use the
aura of scientific nutrition to glamorize and popularize their products.
Dr. LEE. The program has been totally inadequate. For many of the

cereals available that are eaten, particularly by children, the sugar
content far exceeds what should be in those cereals. The refined sugars
are added to the cereals. If you work at it, you can find excellent
cereals. But it takes a lot of work, and the kids, of course, have been
'conditioned to demand the high-sugar cereals, the chocolate-coated,
sugar-coated cereals. I think that the performance of industry has been
far less than what it should be.
The education of the public on the matter is still seriously inadequate

'with respect to the importance of fiber contents in the cereals, par-
ticularly things like bran. There are good, nutritious cereals available.
But others advertised more broadly, particularly to children, where
the patterns get started.

Senator PERCY. I want to yield to my colleagues, and thank our wit-
nesses very much indeed.
I have found after the committee's hearing on breakfast cereals that

all our children in particular my daughter, are much more natural
foods people. They don't like all of these additives.
You would think they are all farmers. My daughter farmed at the

University of California in Santa Cruz. They did organic farming,
without chemicals.
My daughter also made all of our bread and cereals at home. I

finally packaged up her granola and sent it out to Quaker Oats Co.,
gratis, with no royalty required. And they ran it through the labo-
ratory, and they said it was pretty expensive. It contained high cost
ingredients. But they have since come out with a very fine natural
cereal product.

Natural cereals are not heavily advertised, I don't believe. Maybe
it is because there is a very high cost involved in the contents of the
cereal itself, which doesn't leave enough money for advertising.
But are those cereals, in your judgment, real progress?
Dr. WiNiKorr. No, not the so-called natural cereals. They taste good,

I agree with that. But a lot of these products have a very high sugar
content, which is what makes them tasty. Most all have honey, and
honey is, after all, sugar.
Senator HUMPHREY. I love honey.
Dr. WINIKOFF. Many of the products have a lot of nuts and coconut

and thus a high fat content. These natural cereals are very caloric, even
in relation to other cereals.
I think you put your finger on one of the real problems with industry

responsiveness to this type of nutrition testimony: they pick up catch-
words like "natural," and then label anything that they want "natu-
ral." This sells the product because "natural" is supposed to be "good."
The implication is that the food is, as it were, endorsed by the health

professionals in the country. I think this has to be very carefully
watched because a lot of things slip in under "natural" which are not
necessarily "good."



144

Senator PERCY. I will submit for evaluation a typical Percy menu.
Senator HUMPHREY. But how often do you eat at home? I am

going to come back to that.
Senator PERCY. Not often enough—that is one of our problems in

this life. But I always have breakfast.
Senator HUMPHREY. OK. I have to have breakfast.
Senator PERCY. Even if I come down here to a breakfast, I have

breakfast at home first.
I will submit this menu for any of the witnesses who may want to

comment on it. You have to be specific in this business.
I must say there is a terrific amount of guidance that is needed. If I

ever felt the need for nutritional experts, I feel it now. We are wasting
and squandering a lot of effort and money, and people are being mis-
guided. It is a matter of education. We ought to do it in the schools,
medical schools, and everyplace else.
Anyway you can help us with a legislative approach, taking into

account the freedom of the individual to do what he really wants—he
can eat himself to death if he wants to. Anything you can guide us with,
we certainly would be more than appreciative.
Thank you very much for your presence today.
Thank you, Mr. Chairman.
Senator MCGOVERN. Thank you, Dr. Lee.
I want to apologize that I had to be out of the room while you were

giving your statement, We have a lot of Girls' Nation and Boys' Nation
people in town today and I had to make a brief appearance there.
But I know of your long-time expertise and the contribution you

have made in the whole area of health, including the nutritional
components.
I would just, in the interest of time—since all of you heard this long

discussion with Dr. Cooper, summarize about four of the observations
that I thought came out of that testimony and see if there is a general
consensus on those among the three of you.

First of all, he made quite clear we need more emphasis in the medical
communities on preventive medicine. That seemed to be a matter of

icrucial urgency n his testimony. Is that a view all of you subscribe to?
Dr. Lee?
Dr. LEE. Absolutely.
Dr. KNrrTLE. Yes, I think in our testimony, the complete lack of

medical school training is evident. I believe nutrition has a bona fide
place in the curriculum in medical schools.
You can have all of the improvements you want in terms of cereals,

in terms of eggs, et cetera, but when the real authority people go to;
namely, the medical man says, "I really don't know," and you have to
read it in the New York Times or Ladies' Home Journal, Vogue
magazine. et cetera. Thus everyone has a new miracle diet and knows
how to reduce.
If there were really miracle diets, we wouldn't need those publica-

tions.
I think people go to those areas primarily because the physician

doesn't know.
Dr. WmaKoFF. I think it has to be emphasized that prevention has

to be effective prevention—a lot of times money has been used in the
name of prevention on things that are not preventive.
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The recent article in the Sunday Times magazine section, is a good
statement of the problems which will occur if prevention is promoted
without sufficient forethought. The article points out how so-called
preventive measures—such as annual physical exams—have mush-
roomed to the point where they are not as cost-effective as would be
hoped.
Senator MCGOVERN. Dr. Lee, I wonder if I ask you to just summarize

from your own studies in grappling with this problem what steps you
think could be taken by the medical community as a whole, and also by
the Government to put some sense of urgency into nutrition education
and to elevating the understanding of our people of the importance
of good nutrition?
Dr. LEE. In terms of the Federal Government, there is much that can

be done.
First of all, a major educational program, such as the anti-cigarette-

smoking program HEW launched in the late 1960's. In that com-
parison, antismoking signs were posted on the postal trucks. This
caused a great deal of controversy, but I think they were quite effective.
Second, a large-scale nutrition education program in cooperation with
local health departments, State health departments, schools and volun-
tary agencies should be carried out. Third, the expansion of nutrition
programs like the WIC program, which are fundamental to correcting
the most basic problem we have got in terms of nutrition is feasible;
fourth, the incentives for the development of nutrition education pro-
grams within health professional schools and within public schools
should produce significant results. We have seen, with Federal support,
a very rapid expansion of the developments of family medicine in the
medical schools. Without those Federal incentives, and without that
leadership, there probably wouldn't be a half dozen medical schools
in the country that had departments of family practice or family
medicine. Virtually all of them now have such units, thanks to that
leadership.

Finally, we should 'reimburse for nutrition counseling, in medicare
and medicaid. A nutritionist doesn't get paid under medicare for
nutritional counseling.
Those are the kinds of steps that could be taken, and they require

national leadership and some financial support.
Senator MCGOVERN. Let me ask you this, Doctor.
Are the graduates that are coming out of our medical schools now,

that is the doctors that are going to go out and practice and deal with
patients, are they properly trained in your judgment on the importance
of nutrition in overall human development?
Dr. LEE. Absolutely not. They know more about heart transplants

than they do about basic nutrition.
The technology has so taken hold of medicine, has sort of obsessed

us all, and we instruct students in all kinds of technological advances.
But in very basic things, like what is an adequate diet we do not do an
adequate job. I would guess 90 percent of the graduates of our medical
schools couldn't describe an adequate nutritious diet that was appro-
priate for people at various stages of life.
Senator MCGOVERN. If we were just to lay aside the humanitarian

considerations for the moment and look at the fact we are paying a
medical bill in this country of something over $100 billion a year, would
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you have any idea how much of that might be eliminated if we had a
population that generally had good nutritional habits?
Dr. LEE. Well, a significant portion of it.
If we were healthier, we would live longer, but—we will develop

the diseases at 75 or 80, but we will have 65 or 70 healthy years instead
of developing the diseases when we are 30,40, or 45.
Dr. Breslow showed we would add 11 years to the life expectancy of

white males aged 45, healthy years, not sick years, with proper personal
behaviors.
I would guess we would move the diseases to a later time in life. I

doubt we would markedly reduce the cost of medical care. At best, a
20-percent reduction might be possible. That is a very gross estimate
of what the cost savings might be.
But the benefits in terms of the economy—set aside people feeling

better or being healthier, its contributions to the economy would
more than triple the savings in medical care costs.
Senator MCGOVERN. There is so much concern today about the cost

of a comprehensive national health insurance program, and I think it
is a legitimate concern, but if we could take some of the steps that you
have been talking about, to insure the health of the people by preventive
care, by good nutrition, that would be one way to reduce that bill very
substantially, would it not?
Dr. LEE. Absolutely. And it would contribute more to the health

and well-being of the people than our investment in the medical care,
even though the investment in the medical care is absolutely essential.
When people get sick, they need excellent care. We don't want to deny
people care. But it would make a greater contribution than the medical
care itself makes to improvements in health.

Senator MCGOVERN. I just want to introduce one more item and then
I will yield to Senator Humphrey.
The Georgetown University medical bulletin of last November has

collected a number of interesting proverbs on nutrition. They have
here an old Chinese proverb, "He that takes medicine and neglects to
diet himself wastes the skill of the physician."
And then, "In eating, a third of the stomach should be filled with

food, a third with drink, and the rest left empty."
An English proverb, "Feed sparingly, and defy the physician."
Scottish proverb, "Light supper makes long life."
And finally an Italian proverb, "He that eats but one dish seldom

needs the doctor."
I thought we needed a little philosophy here today.
Senator Humphrey.
Senator HUMPHREY. That is about the best medical advice I have

heard so far, these proverbs.
Just on two very characteristic and yet commonplace problems.

Senator McGovern just read "Light supper leads to long life." Isn't
it a fact our life style has changed, so that we have a heavy meal in
the evening!

Before I came to Washington, I always thought supper was around
6 o'clock. But something happened here

' 
we don't have any suppers.

They have dinners, and then you have an hour of drinking before your
dinner. So you really don't, on this social circuit here, have a meal
around here until around 9 or 9:30.
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Of course that curses the life of most of us in public life. It is really
a serious health problem. And plus the fact that many times the food
is not any good anyhow.
I would like to ask you this question: What kind of a diet would

you suggest for those who eat out? I gather that a larger number of
Americans are eating out all of the time. There are more and more
people eating at McDonald's, Burger Chef and Burger King, and they
are eating Big Macs and the Whoppers. And the kids want a milk
shake or french fries. Then there is the pizza parlor and fish and
chips.
How can you have a proper diet if you are doing that all of the

time? I mean it isn't like my Mom, who was home cooking, making
bread and biscuits. I thought we had a pretty good diet at home
simply because mother didn't know how to make all of those fancy
dishes.
I never heard about additives. We had our own garden and our own

vegetables. Mother made the bread, and we bought our fresh meat.
We knew what we were getting until I got to the big city.
What do you do for the person who is obese, who eats out, is a

middle-income office worker.
What kind of a diet would you suggest, and how do you get these

companies to have any kind of a diet? I mean look at the menu, and
sometimes you would be better off if you asked for poison.

Dr. KNirrLE. I will take a whirl at it, because I think you are
pushing the emphasis too much on the server of the food.
I daresay if you went to the Department of HEW cafeteria, where

I have eaten, you will find a display there that if you eat the whole
thing, you know, it would as you say poison you.
Senator HUMPHREY. I was giving a dramatic emphasis.
Dr. KNITTLE. If you ate everything your mother put on the table

you may have become obese—the point I am trying to make is I think
there is a certain amount of responsibility in the individual.

Senator HUMPHREY. Right. But how do we know? For example, I
haven't eaten yet today, I had to grab a hurried breakfast, my life
does not permit anything normal and regular, I suppose I will have
dinner tonight at 11 o'clock.
When I go to eat, what am I supposed to eat?
Dr. KNITTLE. I would have to know a number of things about you,

Senator, I think this is a very important point. Namely, you can't
make a menu for 200 million people. It is a very individual kind of
thing.

Senator HUMPHREY. But aren't there some basics you can suggest?
Dr. KNITTLE. If you want to get a certain amount of protein, a cer-

tain amount of vitamins, a certain amount of carbohydrate and fat.
There is an argument on what the carbohydrate source should be. But
the fact remains it is an educational program, it is an educational pro-
gram not in just telling people what they should do or not do. I am
taking care of people who are 400 pounds, and they know more about
calories than you and I, and yet they can't maintain their diet.
The problem is we don't know enough about behavioral problems in

terms of why is it that when you go on the circuit and a man comes
out with the chicken in cream sauce, why .you can't just eat half of the
chicken and none of the cream sauce, because you know this is
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-number of calories and I have already taken in x number of calories
today and I know what my energy expenditures are.
It is really individualization.
Senator HUMPHREY. We are not communicating. I don't disagree

with you at all. I am just saying I want to go down to the Senate din-
ing room, I am Hubert Humphrey. I am supposed to know enough
about how to select a meal. I haven't the slightest idea of what to eat.
Dr. KNITTLE. That is what I am saying, what I would have to do in

terms of the medical aspect, I would want to know a little more about
Senator Hubert Humphrey's intake and what is excessive to him. I
daresay Senator McGovern can eat more calories than you and I.
Everyone has a different level of consumption.
Senator HUMPHREY. But aren't there any norms?
Dr. KNITTLE. There are no hard and fast rules, and that is the point

that upsets me this morning in listening to the testimony, is that it
is not such a simple thing.
There are individual variations. That is what I tried to bring out

in my testimony, namely, that it is not as simple as just saying we are
going to go to every McDonald's and give a certain number of calories.
If you ate the best of food, but had 200 or more calories per day

More than your particular metabolic processes need, you would indeed
get fat.

Senator HUMPHREY. Of course. We are not communicating again.
Dr. KNITTLE. You would have to live within your own capacity.

, Senator HUMPHREY. But you don't know. What does an 8-ounce
steak mean in calories? It isn't on the menu. You have the price, but
not the calories. What does it mean if you get tunafish salad?
Dr. KNirrLE. I think that is fine. I think when you go to the super-

market these things are clearly marked.
Senator HUMPHREY. But we are not going to the supermarket. We

are going to restaurants, where most people go.
Dr. leNrrimn. If you had a menu that told you how many calories

you wanted to eat, I think it would still be an exceedingly difficult
thing for an obese person. I have seen it happen over and over again,
with calorie counters, having people go home and weigh food. What I
am trying to say is that is information, that information should be
available, but the important thing is how people should deal with it.
As I said in my testimony, I think that begins early in life. I think,

for example, when you were a child, it was your mother who fed you
and set the example, so we ha.ve to get to the individual who does the
feeding and think in terms of the family concept of eating at home and
we have to get into the area of eating out.
But just giving numbers per se is not going to solve your problem.
Senator HUMPHREY. I am perfectly aware o'''f the fact that there are

no simple answers and all of us respond differently.
Our children are all different. You can have the family, they all

have the same diet and you have different weights, they react differ-
ently to food. We know that.
But there has to be some norm. There have to be certain things that

you can get guidance on. When there are more and more people eating
out, in what we call commercial feeding establishments, it isn't just

matter of the cereal manufacturer doing a better job for you. It
becomes a matter in the trade itself, in the commercial restaurants and
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cafes, cooperating with the individual since nutrition is no longer
home based like it was. Most people are not eating their meals at home.
They are eating them out of a bucket or a cafeteria, or they are eating
them on the run. It is a fact.
That is one of the cultural changes that has taken place.
Now, getting back to the children, Dr. Lee—by the way, I asked

this question earlier not so much about obesity, but about people who
are on the run, the kind of professional and semiprofessional.
Why do they have a disproportionate amount of heart attacks, and

all of the digestive disorders? It is well acknowledged, they say success
lends itself to this kind of thing. I don't think it is success at all, but
your habits.
I know that when I get back home to Minnesota, where I am working

out of my home instead of out of this office, where I have some orga-
nized life style, I feel 100 percent better.
When I get back down here the only reason I eat is for fuel. The

comfort or joy of eating is out, because first of all you never have
time for it. A meal ought to be more than just calories, carbohydrates
or fats.
A man of my age knows that much. It is not a question of only what

you eat, it is how you eat it, and the environment in which you eat,
and so forth.
But the other things are somewhat helpful, knowing what the intake

is, the calories, and knowing what is a reasonably good diet for ex-
ample if you have hypertension.
Dr. LEE. Could I niake a comment about that? If you feel 100 percent

better when you are home, it must be something sensational.
Senator HUMPHREY. I generally feel very good. And I still violate

every single known rule, I really do. • -I know you have to be like an athlete, you have to be in training if
you are going to be in public life. But the abuse in public life that I
have known is the diets. You are literally living on the run all of the
time. I figured if you could get it so you could just swallow it in one
bite how much time you would save and hopefully it would digest.
That is about the way the average person lives. Take a look at the

U.S. Senate here. They are in session frequently way after 7 o'clock
many nights.
What you frequently do is eat somewhere where you cannot control

your diet, and then go home and get yourself something late at night
which also is hard on you.
These are the practical problems of a particular breed called poli-

ticians. I know something about that since I have been at this business
a long, long time. I compensate for it by glands. I figure it is just the
way you are. I mean some people can't stand tension. It is the way you
are, really. It is the makeup of your bod-s,
I want to 0-et back to children. Dr. x_dee, what is wrong with this

Government have been listening to all of this testimony from Gov-
ernment officials about how important it is to give proper dietary
attention to the mother during the state of pregnancy, and in the
first few years after birth. And yet we have a major department
of this Government that is a lawbreaker, we have to take it to court
all of the time. We just finished a court case again.
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We have to take the Secretary of Agriculture to court to force him
to obey the law.
An1 here stands Dr. Cooper, whom I admire greatly, who is the

health adviser to this Government, and that Secretary of Agriculture
sits over there and refuses to do anything about that program.
We have at least a million people that are waiting to get into that

program.
Do you believe that the WIC program, properly administered, can

make a significant contribution to the health standards of this
country?
Dr. LEE. Absolutely. I said earlier that in terms of decreasing the

infant mortality rate, that proper nutrition could do more than any
other single thing that we are now doing in terms of prenatal and
infant care.

It is absolutely essential that the program be properly administered,
that there be strong leadership, at the Federal level. If the Depart-
ment of Agriculture is incapable of providing that kind of leadership,
Congress should consider transferring the program to the Department
of HEW, where hopefully there would be more enthusiasm and more
vigor in carrying out the program, and a higher priority associated
with that program in comparison with the way funds are spent for
all kinds of other things.
Senator HUMPHREY. The reason we didn't do that is a very practi-

cal one. The budget for HEW is so large, with medicare and social
security and everything in it, that if you put WIC over there, it is apt
to be slashed to pieces.
I am not being particularly angry at the administration for it. We

haven't put nearly the emphasis on these things that we ought to.
I felt that, while I have been a strong proponent of the medicare,

in fact the first bill I introduced in Congress was on May 17, 1949, a
bill to provide hospital and nursing home care for persons aged 65
and over, under the terms of social security. May 17 was Norway's
Independence Day, and I did it in honor of my grandmother.
It took about 15 years to get it, but we got it. Now we have medi-

cgre. I have often thought as we approach the whole subject of na-
tional health care, we ought to have kiddiecare. The place to start
is right there with the child.
Now, the first element there is with the mother. But soon the child

goes to school. And now we are putting children in school at an earlier
age, not only kindergarten, but nursery school. And it is in those early
ages that they learn.
I have been told that a child learns most of what they learn in the

first 10 or 12 years of their life.
What can we do with the school system to really get nutrition

education in there where it really counts?
We have got bills in Congress. I would appreciate your counsel.
Dr. KNrrTLE. Basically I would like to address it before preschool,

because basically your first socialization in life is with your parent,
your mother, in the feeding situation.
Now if that individual comes with certain concepts about how tt,

child is to be fed, I think those are the kinds of things that eventually
will hold true, even if one gets to preschool or nursery school.
We have seen children at age 2 who are grossly obese for example.

I think the educational program has to come into perspective. At the
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present time when a woman is pregnant with a child, she goes to an
obstetrician and gets weighed and she is told you are to gain so much
or to lose so much. This weight gain, as I said, is pure weight, we don't
know anything about the different composition of whether it is fat,
protein, all water, for that matter.
The first time she really gets any information relative to how to

feed her child is after the birth of the child, when the pediatrician
comes in, if she gets it at all at that time.
In most institutions all that happens is they are handed certain

forms that come from various companies which tell them one formula
or another, and this is what you feed them.
So I think we have to get to the mother at the time she is pregnant,

when at that time she is most concerned with the care of her child.
Especially in lower economic areas, where Mount Sinai actually serv-
ices, you have to really identify who it is that is going to feed the
child.
For example, many of the children who are born in our hospital

are born of teenage mothers, who then go out to work and there is a
surrogate mother, usually the grandmother is the one that is taking
care of the child. So you can educate the mothers as much as you want,
without having identified who the feeder is in the family.
So that is an important concept to keep in mind. Identify who is

the feeder in terms of the feeding and get that information, prior to
the delivery of the child.
Once the child is born, the habit continues.
Senator HUMPHREY. Doesn't that go back to the training and edu-

cation of the doctors?
Dr. KNITTLE. It goes back to the training of doctors about the im-

portance of this, making them aware of the fact of what nutritional
inputs early in life will have in terms of later life.
It goes back to the educational system and the public school system

we need to get to the teenage girl, get her prepared and thinking in
terms of what good nutrition is for her and her child.
One of the problems we have with obese adolescents is, it is a very

difficult thing to treat. By 13 or 14, if you are obese, it is almost as
difficult to treat as when you are an adult. However, these children
have a deep concern as to what their children are going to be. I think
if we get some inputs there in terms of training them, talking to them
about how they are going to feed, so they can break this pathological
interaction that has been going on for a long time.

Senator HUMPHREY. I recognize that there are always limits to
what you can teach, or what people will absorb and apply, as Senator
Hatfield said earlier today, and Senator Percy, and others.
But I have always believed there was some improvement if you

have a concentrated effort. Education is essentially repetition and
osmosis. Most people learn only by steeping them in it. This business
of thinking everybody will learn if they get the message is wrong.
I have been a teacher too long. This is exactly what the propagandists
in the totalitarian society knows, and a good teacher knows. You
repeat it in a hundred different ways. This is why scriptural lessons
are generally considered to be highly educational, because they are
repetition.
We have to find some way not only to take it into the educational

structure, but in our private enterprise system.
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I come back, if we want to maintain the system, I come back to
radio and television again. It seems to me there could be some effort
through the great corporations of this country. They must have a
social consciousness, if they are going to survive in our system

' 
to

bring them to understand that they can still have a soap opera in the
afternoon and have something else besides the problem of who is run-
ning off with whose wife. They could inject in there a little bit about
a wife who is cooking better, providing a better lunch than the other
one.
It has to be done some way. Education is not a frontal attack. Many

times it is indirect as well as direct.
I get back to the responsibility of the media. I am not talking about

the printed media, because they have to buy the paper, and the Gov-
ernment doesn't license them. I am talking about the electronic media.
They can't get on the air without a Federal license.
If we have a Federal objective and if we are saying that the most

important thing in the world is a life that is livable and enjoyable,
with the pursuit of happiness and the freedom to make some choices,
then if the Government licenses a television or a radio station, I think
it has a right to suggest that sometime during the day they should
be interested in health.
What do you think about that? Am 1 being dictatorial?
Dr. KNrrrLE. I agree wholeheartedly with that, but I would like

to take it one step further; namely, I would not want to see programs
where somebody gets up, whether it happens to be me or anyone else
in the area of nutrition, and starts telling people how to eat or even
have commercials.
But I think this information should be made available to the Ameri-

can public.
Senator HUMPHREY. Right, so they can make choices.
Dr. KNITTLE. Exactly. Before you can do that on a high powered

level, you are going to have to develop expertise throughout the coun-
try, within either the medical profession or the nutritionists, to pro-
vide the information, when you tell these people where to go, because
you are not going to be able to get all the information across on
tele,vision.
But I agree with you, I was struck by the fact that most of the good

commercials that have to do with nutrition do appear sometime about
2 a.m.

Senator HUMPHREY. I believe it was you, Dr. Winikoff, that said
in order to spend time on nutrition and patient care, our health pro-
fessionals need to be given good reasons for doing so. Then you laid
out that the prestige accorded to nutritional information is currently
quite low within the medical profession and that is one of the reasons
it is not emphasized.
Dr. WINIKOFF. I think that is true. All preventive care has had

relatively low prestige in medicine, because the high technology fields
are the high prestige fields.
Senator HUMPHREY. How do you get to the deans of medical schools

and the prestigious leaders in the medical profession? How do you
get them to do what you think ought to be done? I always get a little
frustrated when we get fine witnesses telling us what we can do about
a problem, and the people who are the movers and shakers who really
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design and administer or set the policy, say, "Goodby, we will go our
own ways."
Dr. WINIKOFF. As in all policy matters, you have to work with both

the carrot and the stick: you can offer money and you can pass laws.
Those are probably the two basic ways you can affect the medical
schools.
I think the Government clearly has the ability to do both, and

probably should be more specific in directing medical schools to pro-
duce the kinds of people that will fulfill desired policy goals in the
health area.
Dr. LEE. The money that the Federal Government gives to the med-

ical schools, Senator, is for biomedical research, which emphasizes
technology and for education that emphasizes subspecialization. It
doesn't emphasize primary care, it doesn't emphasize prevention. The
Federal Government gives a token amount of money for the develop-
ment of family practice programs

' 
and other primary care programs.

Virtually no money is provided for the development of preventive
programs or nutrition education. The Federal Government itself, for
many years, has made it this way. We are now beginning to see we
ought to do it differently.

Senator HUMPHREY. That is our problem in Congress, isn't it? We
make the laws.
Dr. LEE. But it is the kind of information Congress has been given,

the kind of enthusiastic support of biomedical research is the answer
to sum up our major health problems. We are all in favor of that.
But I think we are beginning to see we ought to move in other direc-
tions as well.
One other comment about TV and the other mass media. When this

committee began its work almost a decade ago there were probably
only a handful of people in the country who thought there was hunger
in America. This committe turned that around. The committee is now
beginning a process that will turn the public around in terms of think-
ing about nutrition and health, not just hunger and poverty.
These hearings are of singular importance in terms of what can

happen in this country in educating the people about the importance
of nutrition in health and disease.
I can't think of a more important thing than these hearings to have

taken place to begin that process.
Senator HUMPHREY. I guess what I am concerned about is what I

have seen in race relations.
For example in the 1950's I worked with the Advertising Council,

because I was a strong civil rights proponent. And I said to them why
don't you have ads with black people in them? We know they are
consumers, and they are going to be bigger consumers. I remember
sitting down with the representatives of the Advertising Council in
the early 1950's, and I said you know this is for the future, new
markets. The old customers can only take in so much, eat so much,
wear so much, and drive so many cars. There are new people out
there, why don't you get them in the picture, and get them on TV?
It took a few years, but you seldom see an ad today in which you

don't see a black person, because there is a large black middle class,
an ever-increasing number, thank goodness, who are moving into better
income levels.

76-554---18-11
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There still is a tremendous need for greater progress. But it is to
the advantage, it seems to me, of the private enterprise system, that is
always worried about Government regulations and Government taxes
to start to emphasize those who are the conveyors or distributors of
food products the kind of nutritional information you as professionals
can develop.
If you just get up and give a lecture about how you take care of your

health, people would turn it off in nothing flat.
• I know children who say to their mothers—and I have heard it said
in my own family—Mommie, you ought not to smoke, because you are
going to die if you smoke.
Let me tell you something, I don't get elected to office by adults

only. I found out that the best way to get elected is to stand out and
talk to the kids and say tell mother and father I will be downtown
on the corner of 7th and Nicolette at 12:30, will you be sure to take
that message home to your mother today?
I stand in front of schools as the little kids come out and tell them

that.
You want to know something? I tested it. I told a sharp newspaper

reporter who didn't believe this, I said all right, come down to the
corner of 7th and Nicolette with me on the day I told the mothers
to come. And here come the parents, and they say Johnnie told me I
had to come down and see you, and I have to report back to him
tonight.
Kids are the media, that is the way you get through. Adults have

already made up their minds, most of them are hopeless by the time
they get beyond 21 years of age.
Dr. KrarrLE. I think that is borne out by the fact that children

determine the cereals that are brought into the home.
Senator HUMPHREY. That is why the Lord said a little child shall

lead them.
Dr. KNrimE. I would like to add one thing. I think Dr. Cooper

alluded to this.
At the present time in order to be licensed as a physician, I don't

think you have to know anything about nutrition in terms of testing.
There is something called the Board of Nutrition, which really has
no power whatever, it makes no difference whether you are a member
of that or not. I would therefore recommend adding nutritional re-
quirements to the national boards.
Another area is in terms of money. I think we have listened today to

everybody talk about obesity. I think this is the general consensus,
that obesity is one of the major nutrition problems in the United States
today.
Last year an obesity center, or 2 years ago, an obesity center was set

up in the United States at something like $124,000 per annum, whereas
you have something like 11 centers dedicated to hyperlinoproteinemia
each of them getting something on the order of a million dollars.
So I think money also will help in terms of- directing where the

rcsearch goes.
Senator HUMPIIHEY. Let's go eat.
Senator MCGOVERN. I think it is clear that all of this bad diet over

the years has left Senator Humphrey without any energy, and it is
time to put this hearing to an end.
Did you have something else you wanted to say, Dr. Winikoff ?
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Dr. WINIKOFF. I don't want to keep people from their food. I just
wanted to add to Senator Humphrey's comment about the fact that
educational messages are transmitted in a lot of subtle ways.
We really must pay attention to the messages we are offering to

young children in school in both the quality and types of food offered in
the school lunch programs, and in the availability of snack and soft
drink machines in the school buildings.
We can very easily undo the good nutrition messages taught in the

classroom by what is actually practiced in the schools. Both these
things have to be coordinated.

Senator HUIVIPHREY. Spell that out a little more for me.
Dr. WINIKOFF. A lot of the school lunches that are served are not

balanced, they are unattractive and soggy, the food has been sitting out
and has lost some nutritive value. The choices may be high in saturated
fats and not, in sum, an excellent diet.
In addition, we allow in our schools soft drink machines and candy

machines, thus encouraging students to eat these snacks. All of this is
a nutritional message we are delivering. The teacher may say, "Don't,"
but the school says "Do."

Senator HUMPHREY. So you are saying in the preparation of the
school lunch there ought to be for those who prepare it at least some
nutritional education ?
Dr. WirtiKoFF. Yes, and classroom teaching could easily be com-

bined with the school lunch.
Dr. LEE. It is necessary to get nutrition education out of home

economics and into the mainstream of education. It should be part of
the basic education.

Senator HU3iPHREY. Yes, that is my point.
Senator McGovERN. Thank you very much. We appreciate your

patience and excellent testimony.
[The prepared statement of Dr. Lee follows:]

STATEMENT OF DR. PHILIP R. LEE, DIRECTOR, HEALTH POLICY PROGRAM, SCHOOL
OF MEDICINE, UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, CALIF.

Mr. Chairman, members of the Select Committee on Nutrition and Human
Needs, I am pleased to have the opportunity to discuss with you a number of
problems related to nutrition and health. Increasingly, it is becoming apparent
that nutritional diseases are still among the most important health problems
in the United States.

As a physician I am concerned about the number of people who suffer from
•cardiovascular diseases, particularly hypertension and arteriosclerotic heart
disease; I am concerned about the growing number of patients who consult physi-
-clans because of diabetes mellitus; I am concerned with the large number of
men and women who continue to develop cancer of the colon year after year;
I am concerned about the millions who have difficulty dealing with the problem
of obesity; I am concerned about the individuals who are suffering lifelong
disabilities because of malnutrition during gestation and early infancy; I am
concerned about the many old people whose lives are limited because of osteo-
porosis; and, I am concerned because of the growing problem of alcoholism in
our society.
The prevalence of nutrition related diseases such as atherosclerosis, diabetes

mellitus, obesity, osteoporosis, colon cancer and alcoholism, as well as the
existence of malnutrition among pregnant women, the aged, and poor children
particularly, clearly underline the need for the Select Committee on Nutrition
_and Human Needs to extend its area of concern.

I know that too many people in this country, particularly the poor and the
aged, don't have enough money to purchase an adequate diet. I know that the
aged and the poor wale need nutrition counseling to better manage their health
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problems are often denied these services because nutrition services are not
reimbursed by their private health insurance or by Medicare or Medicaid. I
know also that all of us get most of our information about food and nutrition
from food advertising, which promotes food and profit—food which is high in
fat and refined sugars; food that has too much salt, provides too few nutrients-
for the calories consumed, and contains untold amounts of food additives whose
effects we know too little about.

NUTRITION AND THE DECLINE IN INFECTIOUS DISEASES

We know that good nutrition means more than just preventing a deficiency
disease. Improvement in human nutrition was the single most important factor
In the decline of infectious diseases as the major killers in Europe and the United
States in the 19th and 20th Centuries. This change represented the most signifi-
cant and dramatic change in man's health in the past 10,000 years.

It is widely assumed that improvements in medical care, particularly immuni-
zation and antibiotic therapy, accounted for much of this improvement. No so.
Except for smallpox, diphtheria and tetanus immunization, these measures did
not become important until the mid-1930's. Today they are vitally important
for the prevention of half a dozen diseases and the treatment of individual
patients with infectious diseases, but most of the decline in mortality from
infectious diseases preceded their discovery and use.

Professor Thomas McKeown of the University of Birmingham, England, has
provided substantial evidence to support this view. He summarized the reasons
for the marked improvement of human health in England and Wales since the
18th century:
"This interpretation of the modern advance in health and rise and eventual

control of population puts the emphasis on the following: increased food supplies
from the early eighteenth century ; limitation of numbers and removal of adverse
influences in the environment by improved hygiene from the late nineteenth cen-
tury ; and specific medical measures (immunization and therapy) from the sec-
ond quarter of the twentieth century. The contribution of the last influence to
the total decline of mortality was relatively small and the improvement in human
health therefore was due predominantly to a change in reproductive behavior
and to modification of the environment by provision of food and protection from
physical hazards. It should also be noted that only two of the four major in-
fluences were introduced in order to improve health; the reasons for increasing
food supplies and limiting numbers were only indirectly related to this objective."
In the United States it is likely that the same forces have been at work. The

age-adjusted death rate declined steadily after the turn of the twentieth century
until it was briefly interrupted by the flue epidemic in 1918-19. In the mid-1930's
the impact of modern medical care began to be seen, and for about twenty years
the age-adjusted death rate declined at two percent per year, instead of the
previous one percent. Between 1955-68 there was little if any decline, but since
1970 the age-adjusted death rate seems to be falling again at about two percent
per year.

U.S. DISEASE BURDEN

The decline in mortality from infectious disease has had an enormous impact
on the health status of Americans. The most dramatic changes in this century
have been the sharp decline in infant mortality and a large gain in life ex-
pectancy from birth. However, life expectancy from the age of 25 has increased
little for males and only modestly for females. Life expectancy at 45 has increased
less than 5 years for U.S. males and less than 10 years for females since the
turn of the century.
Why has life expectancy increased so little for adults, particularly adult males

in the United States? The answer may be found in personal behavior or life
style. Some of our behaviors are health promoting, others disease producing.
In California, Nedra Belloc of the California Department of Health and

Dr. Lester Breslow, Dean of the UCLA School of Public Health, have found seven
health-related behaviors in a study of 7,000 adults in Alameda County. The be-
haviors related to good health were: Moderate drinking, not more than one or
two alcoholic drinks per day: no cigarette smoking; seven to eight hours of sleep
per night; eating regularly and not between meals; eating breakfast; keeping a
normal weight, neither being overweight or underweight; and, moderate regular
exercise.
At every age from 20 up to 75 years. the health of persons with seven good

habits was better than that of persons with six; health of the latter better than
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those with five, and so on consistently with four, three and two or fewer good
habits.

Life expectancy (average number of years of life remaining) at age 45 for men
in the zero to three good health behavior group was 21.6 years compared with
33.1 years for those in the six to seven good health practices group. The magnitude
of this 11.5 year difference is better understood if we consider that life expectancy
for white men aged 45 in the United States increased by only 3.6 years from 1900
to 1973. It should be noted that four of the seven health promoting behaviors are
related to nutrition.

Quite another pattern of behavior is evident when we look at arteriosclerosis,
the most important cause of death of Americans. Coronary artery disease, the
most important killer in the United States, is associated with a number of risk
factors related to life style. Coronary artery disease is commonly associated with
a sedentary life style, a high fat diet, cigarette smoking, high blood pressure and
emotional stress. The recent Framingham studies demonstrated that relative or
absolute hypercholesterolemia is the single most important risk factor for the
development of myocardial infarction in man. A plasma cholesterol concentration
of 250 to 350 milligram percent, for example, was found to carry a two-fold to
five-fold greater risk of coronary disease than did a cholesterol level of below
220 milligrams percent.

The factors in our modern industrial society that contribute to the high mor-
bidity and mortality from coronary artery disease have been vividly described
by Blackburn:
"Modern man in industrial society is an animal which, shortly after matura-

tion, is confined to a system of special cages, in one of which, a mobile steel and
plastic cage, he is exposed for one or two hours daily to complex decisions,
frustration and danger, in an atmosphere high in carbon monoxide, while trans-
ported to and from other cages. In other cages, under constant temperature
environments, the animal's physical activity is strictly constrained to many
hours of sitting and a few moments daily of standing, with short, level walks, all
of very low energy expenditure. The industrialized species of man is habitually
overfed with animal and grain chow which usually include 20 percent of all
calories from saturated fats, 20 percent from refined carbohydrates, and 10 per-
cent from fermented spirits, plus varying concentrations of herbicides, pesticides,
hormones, antibiotics, oxidizing agents, and radioactive isotopes. Man is system-
atically conditioned to self-administer 20 potent doses of nicotine, and five of
caffeine alkaloids daily. He is also trained to lie motionless in a darkened cage
for three hours and watch a cathode ray tube which continuously presents am-
biguous information and repeated suggestions for unhygienic, purposeless activity.
He is rewarded to the degree that he pursues this goal-less activity during the
day.
"Exposed to such an environment for half his life span, nearly all the animals

develop largely irreparable lesions in the vascular system, and about half of the
male animals experience severe damage to cardiac muscle. If the animal survives
the dramatic onset of acute arterial insufficiency to the heart, it is returned as
soon as possible to the same cages and systems."

Physicians and patients are generally aware of the risk factors in heart disease
and particularly the importance of life style and stress in relation to coronary
artery disease. Insufficient attention, however, has been paid to nutritional
factors, particularly the role of saturated fats. Americans consume about 40 per-
cent of their calories as fat. Diets containing this much fat in animals impair
the capacity of tissues to convert saturated to unsaturated fatty acids because
the desaturating enymes are repressed under these conditions.
Recent studies have demonstrated the role of polyunsaturated fats in lowering

and of saturated fats in raising serum cholesterol. In contrast to the marked effect
of saturated and unsaturated fatty acids on serum cholesterol levels, numerous
studies have now demonstrated that dietary cholesterol alone has a relatively
small effect on the concentration of cholesterol in the blood.
What does this have to do with myocardial infarction? Studies in Finland have

demonstrated that patients who were transferred from saturated fat to poly-
unsaturated fat diets had less than half the incidence of myocardial infarctions
as did those on saturated fats. The Diet Heart Study of the National Heart and
Lung Institute indicates that polyunsaturated fat diets are practical and effective
in lowering cholesterol in man.

Coronary artery disease and myocardial infarction are not the only problems
associated with overnutrition. Current estimates indicate that one-fourth to one-
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third of the American adult population and ten percent of American children
are obese. Nutrition is only one of the factors in the etiology of obesity; others
include genetic factors, socioeconomic status, cultural patterns, stress and physi-
cal activity.
Recent studies have demonstrated the importance of obesity in infancy and:

childhood as a determinant of adult obesity. Both the number of fat cells (adi-
pocytes) and the size of these cells determine the fat content of the body. The
number of adipocytes stabilizes relatively early in life, certainly before adult-
hood. The number of adipocytes increases in obese infants compared to those of
normal weight. It is too early to determine how effectively this knowledge can
be applied in the prevention of obesity.

Undernutrition, as well as overnutrition, causes serious health problems. Early
protein-calorie undernutrition in children can result in a decreased number of
brain cells, reduced myelination and other biochemical changes which may be
permanent. Mental function and behavior may be modified as a result of these
changes. Nutritional deficiencies during pregnancy and lactation can also perma-
nently affect the development of the brain. How widespread this problem is in
the United States is currently a matter of dispute. The consequences are so
serious, however, that we should have as a matter of the highest priority the.
prevention of malnutrition in pregnancy, infancy and childhood.
A number of diseases that are not the direct cause of death but contribute

significantly to mortality, morbidity, and disability, such as hypertension, alco-
holism, and diabetes mellitis, are related to what we eat. Intestinal cancer is
also related to what we eat. Cancer of the colon and rectum will strike about
100,000 Americans this year and almost 50,000 will die from the disease. More
people in the United States will develop cancer of the colon and rectum than any
other cancer except nonmelanoma skin cancers. Possible dietary factors include
the role of highly processed foods in relation to slower transit time and increased,
exposure of the intestinal tract to carcinogens, the relationship between the
amount of meat eaten and cancer of the colon and the relation to lack of fiber
in the diets of countries where colon cancer is prevalent and the high fiber content
of diets where it is uncommon.

Gastric cancer, like cancer of the colon, varies widely from one country to
another. In Japan the mortality rate is considerably higher than in the United
States. Japanese who move to the United States experience a slight decline and
their children a very significant decline in gastric cancer. Gastric cancer appears
to be more common in people who consume a good deal of smoked fish, pickled
vegetables and dry salted fish.
We have much to learn about the relationship of diet and gastrointestinal

cancer, but the evidence is sufficient to warrant careful and detailed epidemio-
logical studies.
The role of nutrition as a determinant of health status is broad and complex

and inadequately researched. To stay alive, man requires food as a source of
energy and essential nutrients. If a person lacks sufficient calories, he is hungry.
If he lacks one or more of the essential nutrients, he is malnourished. Carried to
an extreme, either hunger or deficiency of essential nutrients is fatal. In milder,
chronic forms, both of these conditions are common in the United States.
The era of narrow interpretation of the role of nutrition solely in terms of meet-

ing essential nutrient requirements is past. The science of nutrition is concerned
with the effects of food intake on the internal ecology of the organism and the
external manifestation of well-being. Deficiencies, excesses, or imbalances of
nutrients affect the system adversely at many points with far reaching conse-
quences. When the classical definition of nutrition is expanded to include vulner-
ability to malnutrition of all kinds—excesses imbalances, and deficiencies—as
well as vulnerability of individuals and groups for whom physiological and social
factors predispose to nutritional problems, then a framework for identifying
groups in greatest need for assistance has been established:
We are concerned about overnourished and malnourished adult Americans who.

eat a diet high in fats, refined carbohydrates, salt, and calories. We know that
too much fat leads to diseases of the heart, our number one killer. We know that
too much salt is related to hypertension, a precursor of cerebrovascular accidents,
which kills 10 percent of all Americans. We know that refined carbohydrates,
particularly sugar, are implicated in dental caries, the most prevalent chronic
disease, and one which produces profound dietary difficulties in later life with
the loss of teeth. We know that a high calorie diet causes obesity, a problem suf-
fered by many adult Americans, and one that carries life threatening
consequences.
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We are concerned about undernourished and malnourished poor Americans
because they lack sufficient funds to purchase foods supplying a consistently ade-
quate diet and suffer highly disproportionate rates of malnourishment and
disease.
(We are concerned about malnourished pregnant women who suffer from anemia,

toxemia, have a greater rate of fetal accidents, and produce a disproportionate
number of low birth weight babies. "It has been fairly well established that the
nutritional status of the mother at the time of conception is as important for
the outcome of pregnancy as is the diet during the period of gesation." Maternal
nutrition programs must emphasize interconceptual nutrition and develop long
term food habits that result in adequate nutrition before, during and in between
pregnancies.
We are concerned about low birth weight 'babies. The causal relationship

between poor maternal nutrition and high infant mortality is unclear but the
relationship of high infant mortality with low income and minority status sug-
gests an association. More clearcut is the relationship between low birth weight
babies and maternal nutrition.
The United States is trailing behind fourteen other nations in the prevention

of infant mortality. Analysts at the National Institute of Child Health and Human
Development are convinced that a key reason for our dismal showing in this area
is our high incidence of low birth weight infants—babies who are born too soon,
or too small, to cope with the demands of life outside the womb. Of the more
than 3 million children born in the United States each year, 7.6 percent, or about
240 thousand, will weigh less than 5 and a half pounds at birth. More than 40
thousand of these low birth weight infants will die in their first month of life,
thereby contributing 70 percent of the 53 thousand infant deaths which occur
annually. And the 200 thousand low birth weight babies who survive beyond
infancy will suffer a disproportionate incidence of handicaps in later life.
Not surprisingly, the women who are most at risk of giving birth to small

babies are the very young, the poor, and the black—the same women who have
always had the greatest difficulty in obtaining adequate medical, emotional, and
economic support during their pregnancies. Of the more than 600 thousand infants
born to teenage mothers each year, about 61 thousand or 10 percent, will be of low
birth weight. Of the more than 500 thousand infants born to black mothers each
year, about 75 thousand, or 13 percent. will be of low birth weight. And of the
171 thousand infants born to black teenage mothers, about 25 thousand, or 15
percent, will be of low birth weight!
Obviously, the infants born in these categories are likely to have more than

enough disadvantages imposed on them by the larger society; they do not need the
additional handicap of low birth weight threatening them at the very outset of
their lives. If we are to reduce the incidence of low birth weight, nutritional inter-
vention programs aimed at high-risk mothers must become part of our system
of prenatal care. Research funded by the National Institute of Child Health and
Human Development indicates that there is a definite connection between mater-
nal malnutrition and low birth weight.

Several studies have shown that careful nutritional guidance and supplementa-
tion can improve the outcome of pregnancy for women who are most at risk of
delivering low birth weight infants. One study sponsored by the NICHD showed
that daily food supplements had a favorable effect on the 'birth weight of infants
born to two categories of high-risk mothers in Harlem—women who smoked and
women of less than 110 pounds prepregnant weight. A Canadian study showed
that when nutritional counseling and food supplements were given to pregnant
outpatients at a public hospital, their odds of delivering low birth weight babies
dropped to equal those of more affluent women attending private hospitals. Sim-
ilarly, a recent study involving pregnant teenagers in the United States showed
that a careful program of prenatal care and nutritional guidance, aimed at ensur-
ing that each patient continued gaining weight at an appropriate rate throughout
her pregnancy, was sufficient to reduce the incidence of low birth weight from
18 percent to 0 percent,

Given the present rate of death and disability among infants born in this coun-
try, it seems that we can hardly afford to ignore any reasonable opportunity for
prevention. And nutritional programs aimed at pregnant women represent more
than an opportunity; they represent a national obligation to the youngest and
most vulnerable members of our society.

Livingston, Calloway, et al. iu their study "U.S. Poverty Impact on Brain
Development" developed estimates of a "level of nutritional intake at which
human brain development is in unambiguous jeopardy." Applying this conser-
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waive criteria to data from the earlier nutrition surveys, the authors state that
"nearly sixty percent of all women living below poverty in the United States
are evidently consuming calories at such a low level that brain development in
their unborn children will likely be deficient. . . . Of children between the ages
of one and four years, the surveys show that from 18 to 24 percent are in jeopardy
for brain development. . . ." The fraction of undernourished children in both
surveys decreases significantly when the group below poverty is compared with
either of the other two income levels.
We are concerned about poorly nourished children because they fail to learn in

school, fail to develop to their potential, suffer from anemia and dental caries,
resist infection poorly, and lay the pattern for later adult chronic disease.
We are concerned about malnourished elderly Americans because they are

more vulnerable to acute and chronic disease, suffer from debilitation, chronic
brain syndrome, anemia, obesity, osteoporosis, and ematiation.
We are concerned about other Americans who suffer from alcoholism, a disease

that may begin and end in malnourishment.
The chronic conditions that afflict and eventually kill most Americans have pro-

found relationships to nutritional status. Our individual nutritional status has a
.direct relationship to how well our brains and bodies develop, our ability to cope
with infection, our physical and mental stamina and performance, and our success
in preventing or limiting chronic disease.

U.S. NUTRITIONAL STATUS—WHAT WE HAVE LEARNED FROM SuRVEYS

Since the recognition of widespread hunger and malnutrition in this country
in the mid-1960s, several national studies have documented the seriousness and
extent of the problem. I speak specifically of the Ten State Nutrition Survey,
the Study of Nutritional Status of Pre-School Children, and the Health and
Nutrition Examination Survey. The more noteworthy findings include:

1. Malnutrition is directly related to low-income and minority status.
2. Adolescents and the elderly show markedly high rates of nutritional

deficiencies.
3. Among the poor, the problem is more one of lack of sufficient quantity of food

than of nutritional quality.
4. Low hemoglobin and substandard iron intakes are widespread and correlate

strongly with low socio-economic and minority status. The HANES states that
about 95 percent of the pre-school children and childbearing women studies
exhibited substandard Iron intakes.

5. A large proportion of Americans have calcium intakes below standards.
Particularly vulnerable groups include the poor, minority peoples, women of
childbearing age, and the elderly.

6. A substantial proportion of Americans have substandard intakes of vitamin
A, vitamin C, riboflavin and calories.

7. Obesity is most prevalent among adult women in lower —10-economic
groups, particularly black women. In some groups more than 50 percent of the
adult women are obese.

WHAT AMERICANS EAT

A clue to the etiology of the chronic disease burden of the United States lies
in what we eat. The USDA Household Consumption Survey found that half
of the households studied had diets that failed to meet the Recommended Dietary
Allowance for one or more nutrients. Calcium, vitamin A, and vitamin C were
the nutrients most often below the allowances.
Even more important is the dramatic change in the average intake patterns

for Americans during this century. We eat fewer fresh vegetables and fruits,
fewer whole grains, cereals, and dried legumes than did our ancestors. We eat
more protein, fat (43 percent of our total calories), sugar 6n. sweeteners (125
pounds per American annually), and salt (about 10 times what the body requires
daily). Over 50 percent of our total intake is in processed foods. Over one-third
of our meals are eaten outside of the home. based on convenience foods or on
automated methods of quantity cooking. Manufacturers added over 1 billion
pounds of additives to our food last year. Per capita consumption of meat totaled
approximately 180 pounds in 1975; chicken was about 40.5 pounds; milk about
543 pounds (252 quarts). We ate 276 eggs per person last year. What this all adds
up to is a diet high in meat, fat, refined sugar additives, and calories. It is low
in several essential nutrients and low in fiber.
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RECOMMENDATIONS FOR THE SELECT COMMITTEE

What should be the concerns of the Select Committee on Nutrition and Human
Needs in relation to the evidence indicating the importance of proper nutrition
in human health and of under-nutrition, over-nutrition and malnutrition in re-
lation to the present burden of disease in America?
As a matter of first priority I believe the committee should thoroughly explore

the relationship of nutrition during pregnancy and early life to the later health
and performance of the individual. This inquiry should consider the impact of
undernutrition on brain development and behavior as well as the relationship
of overnutrition in infancy and childhood to the subsequent development of
obesity.
The relationship of diet to cancers of the gastro-intestinal tract needs to be

thoroughly explored and the American people fully informed of your findings.
Is the suggestive evidence about the high meat content of our diet and cancer of
the colon significant? Is the problem too much meat and fat or not enough fiber?
What about the role of diet in other intestinal cancers?
The relationship of nutritional status in coronary artery disease, diabetes

mellitus, osteoporosis, and hypertension needs to be explored fully.
The problems of obesity, its importance in relation to health and its role as

a factor in many chronic diseases should be explored.
This committee has played a vital role in informing the American public about

the problems of undernutrition and malnutrition, particularly among the poor.
It has also played the key role in affecting the policies of the U.S. government
in dealing with other problems. That job is not done, but we have made sub-
stantial progress in the past decade. The task ahead, however, will be even more
difficult because it affects all Americans and the way they eat.
While these studies are underway by the Committee there are other actions

that should also be considered.

RECOMMENDATIONS RELATED TO FEDERAL PROGRAMS

1. The federal government should adopt a continuing surveillance of the nu-
tritional status of Americans. Monitoring should include identification and
assessment of nutritional problems, their extent and location. Trends of Amer-
ican eating habits should be monitored and researchd for their long term health
consequences. The American public must be more fully informed about the
health hazards of chronic malnourishment. Congress and state legislatures must
be informed about effective points of intervention to formulate appropriate leg-
islation. State and local health departments should be provided the information
in a form that is useful at the state and local level.

2. A hard look at the federal government's food assistance programs is in
order. Some observers suggest that only half of the Americans eligible for food
stamps actually receive them. Other critics state that various administrative
policies—hours of operation, inconvenient location, payment-for-value-received
formula—act as disincentives for participation by those people in greatest need.
The bulk of the evidence suggests that poor Americans are wise consumers,
purchasing a high nutrient per calorie diet. But they require financial assistance
in supplying a consistently adequate diet to their families.

3. Higher priority must be given to nutrition services in health care. Nutrition
education and dietary counseling by nutritionists and dietitians should be re-
imbursable under Medicaid, Medicare, and private health insurance. Nutritionists
and dietitians must participate in community health programs, in health planning
through the Health Systems Agencies and in health care in group practices,
Health Maintenance Organizations, hospitals and other health care institutions.
4. Research should be supported in the behavioral or lifestyle components of

diet selection, and how to influence these important health determinants. Bio-
medical research on the relationship of nutrition to optimal health status, as
well as the prevention and treatment of dietary related disease, must be ex-
panded. Of particular concern is the relationship of dietary fat to elevated blood
lipids and cardiovascular disease and the relationship of diet to intestinal cancer.

5. Activities in researching and monitoring food additives should be upgraded.
We have doubts about the safety and wholesomeness of our food. What happens
to the nutrient value of food when agricultural practices change, when food is
processed, packaged, transported, and stored? What are the long term health
consequences of eating food altered by preservatives, coloring agents, emulsifiers,
fortifiers, stabilizers, flavors, hormones, pesticides, ripeners, and other additives?
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6. Finally, the federal government must begin an active national campaign of
nutrition education in cooperation with state and local health departments,
voluntary agencies, health care institutions and the health professions. The work
of the Select Committee can trigger such a sustained national effort.
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Senator MCGOVERN. We will be back in session at 10 o'clock tomor-
row morning.
[Thereupon, at 1 :50 p.m. the hearing was recessed, to reconvene

at 10 a.m., Wednesday, July 281



DIET RELATED TO KILLER DISEASES

WEDNESDAY, JULY 28, 1976

U.S. SENATE,
SELECT COMMITTEE ON

NUTRITION AND HUMAN NEEDS,
-Washington, D.C.

The Select Committee met at 10 a.m., pursuant to notice in

room 224, Russell Senate Office Building, Hon. George McGovern
(chairman of the committee) presiding.

Present: Senators McGovern, Humphrey, Percy, Dole, Bellmon,
and Taft.

STATEMENT OF HON. GEORGE McGOVERN, A U.S. SENATOR FROM

THE STATE OF SOUTH DAKOTA

Senator MCGOVERN. I'd like to welcome to the second day of these
hearings on nutrition as it relates to disease and health, Dr. Gori
of the National Cancer Institute; Dr. Ernst Wynder, American
Health Foundation; Dr. Mark Hegsted, Harvard University; Dr.
Jerry Wogan, Massachusetts Institute of Technology; and Dr. Dave
Kritchevsky, Wistar Institute, Philadelphia, Pa.

Cigarette smoking is related to 30 percent of the cases of cancer.
Now there is strong preliminary evidence that an imbalanced diet
,contributes to at least another 30 percent of the cancer cases.

This morning we will narrow our investigation into the relation-
ship between diet and cancer.
Today's hearing will elucidate the need for a more comprehen-

sive examination of the links between diet and cancer and the role
diet can play in preventing the occurrence of this lethal disease.
The horrors of cancer are known to everyone. It is the second

biggest killer in the United States and our most dreaded disease.
Therapy still proves to be an ineffective solution in most cases of

cancer. Even early detection and intensive chemotherapy or radia-
• tion treatment barely improve the survival chances from many can-
cers. However, cancer is not totally unavoidable. It is not an inevitable
consequence of life.
Many striking correlations have been found between diet and can-

cer. Positive correlations have been found between high fat con-
sumption and breast cancer and colon cancer; between a lack of
fiber and cancer of the lower intestinal tract.
These findings alone illustrate the potential of a "prudent diet"

for controlling the growth of cancer at its etiologic root. Correlation
is not causation, but causation need not be proven before action is
warranted.

(163)
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The United States is preeminent in its scientific and medical ex-
pertise. We must avail ourselves of this valuable resource in a total
commitment to reducing the incidence of cancer in the country.
It is to that goal that this morning's hearing is dedicated.
In view of our hearing experience yesterday, which lasted until

1:40, I think if we are going to stay on schedule it will 'require that.
each witness limit their opening testimony to about 10 minutes,
I'll ask the members of the committee to do the same.
With that understanding, I am happy to call our first witness,

Dr. Gori of the National Cancer Institute.

STATEMENT OF DR. GIO B. GORI, DEPUTY DIRECTOR, NATIONAL

CANCER INSTITUTE, DEPARTMENT OF HEALTH, EDUCATION,

AND WELFARE

Dr. GORI. Thank you, Mr. Chairman.
To summarize, I may have to impose on you with some lecturing

this morning.
Senator MCGOVERN. You can if you wish, Dr. Gori, read your

statement as far as time permits. There should be some flexibility
allowed here.
Dr. GORI. I will try to stick to your request this morning. If you

have any questions I will be glad to answer them at any time during
my presentation.
Senator McGovEnx. Members of the committee should feel free to

break in from time to time.
Dr. GORI. I'd like to frame the disease called cancer a little bit within

the other diseases that plague our society. Today tuberculosis, influ-
enza, pneumonia and smallpox and a number of other diseases have
been conquered greatly due to improved prevention—vaccines, better
sanitation of water, food, et cetera.
People live longer and by living longer expose themselves to develop

those diseases of a chronic nature such as heart disease and cancer
that we have seen rising dramatically in the last 30 years.

Nutrition is coming of age. Only a few years ago it would have raised
some eyebrows to have said that nutrition itself may be responsible
for cancer or cardiovascular diseases. The evidence we have today
makes this statement not only a possibility but a certainty.

I'd like to get into the details of this now. Most of the information
comes from epidemiologic studies, namely studying the experience of
different cancers in different populations. For example, Japanese mi-
grants to the United States and Hawaii, in particular, change their
original experience for colon and stomach cancer to the experience
in the United States. Stomach cancer is very high in Japan and low
in the United States. Colon cancer is low in Japan and high in the
United States. Within two generations, the experience of these immi-
grants to the United States changes from the experience in Japan to
the experience in the United States. This same trend is noted for
breast cancer.
This is true for a number of other migrant populations such as

Polish migrants to the United States and for migrants in different
countries such as migrant groups to Cali, Colombia. These studies
indicate that a change in dietary habits is followed with a change in
cancer incidence.
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Senator BELLMON. Are you saying that the incidence of other forms
,of cancer goes up when immigrants come to this country? You men-
tioned stomach cancer going down.

Dr. GORI. Yes, some go up and some go down, meaning that they are
doing something good in their dietary habits and something bad. We'll
give you some details on that later.
There are differences between geographic locations in the world for

certain types of cancer. For instance, breast cancer is very high in the
United States and if you go to Miyagi, which is a locality in Japan,
it is very low. The same is true for prostate cancer.
Senator McGovERN. Later on, Dr. Gori, are you going to tell us which

dietary elements contribute to the phenomena?
Dr. Gm'. Yes. I will touch on that briefly. To reiterate stomach can-

cer incidence in Japan is very high, compared to the 
reiterate,

States.
By and large, stomach cancer is a disease of the poor which correlates
with a low dietary intake of vitamin A and protein, and a high intake
,of carbohydrates, starch in particular.

In essence, it is correlated with the diet of the poor in many
/countries.

People could argue that there are other things which change when
migrant populations go from one place to another; for instance, the
-environment. The environment is not likely to be responsible for the
observed changes in cancer incidence. Indeed, the pollution levels in
Japan are very similar to the pollution that we have in this country,
if not worse. Another strong element of evidence comes from observa-
tions of smokers. Smokers are known to ingest large quantities of car-
cinogens. Carcinogenic substances in cigarette smoke are very similar
to what is present in the environment. If these carcinogenic substances
are responsible for producing certain forms of cancers, like colon can-
cer and breast cancer, we should observe an excess of these cancers in
smokers because again they take in so much of these carcinogens. This
is not observed indicating that these types of carcinogens are not likely
to affect certain forms of cancer such as colon cancer, stomach cancer,
breast cancer.
The difference in benzoapyrene ingestion between smokers and non-

smokers in the Los Angeles area is 330 versus 17 micrograms per year.
In those cancers believed to be dietary dependent, we don't see any
significant increase in cancer for smokers in spite of this enormous
intake of carcinogen.
An indication that people who were exposed to DDT 30 years ago—

crop dusters and factory workers—do not have an increased cancer
incidence. This probably indicates that DDT at the levels used and
experienced by these people was not a prime risk factor for cancer.

Also, we have studies with human users of sweeteners like saccharin
and cyclamates and they also do not show an increased experience of
cancer over the nonusers.
The stomach cancer experience in Japan has changed dramatically

over the last 20 years. There's been a continuing decrease of stomach
cancer and an increase of colon and breast cancer. This follows the
change in dietary patterns that have been introduced in Japan after
the war. They have decreased their intake of starches and have in-
creased their intake of milk, milk products, eggs, and meat. This indi-
cates that their diet is becoming more westernized and that their old
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patterns of cancer incidence--low colon and breast cancer, high.
stomach cancer—will reverse to that found in westernized societies—
low stomach cancer and high colon cancer and high breast cancer. This
is apparently happening in Japan right now.
There is also a strong correlation between dietary fat intake and

incidence of breast cancer and colon cancer. As the dietary intake of
fat increases you have an almost linear increase in the incidence of
breast and colon cancer.
I want to emphasize that this is a very strong correlation, but that

correlation does not mean causation. I don't think anyone should go,
out and say that food causes cancer. We all have to eat food. What we
can say is not that food causes cancer, but that certain consumption
levels or nutrient imbalances in the diet may be predisposing and
eventually lead to the development of cancer. The effect may be direct
or indirect as through metabolites of nutrients.
Senator BELLMON. You use the term dietary fat. Do you differentiate

between animal and vegetable fats?
Dr. GORI. There is a strong correlation both with saturated fats and

unsaturated fats. We are studying this now.
In the United States the number of cancer cases a year that appear

to be related to diet are estimated to be 40 percent of the total incidence
for males and about 60 percent of the total incidence for females. The.
forms of cancer that appear to be dependent on nutrition as shown
by epidemiologic studies include: Stomach, liver, breast, prostate,
large intestine, small intestine, and colon. There are other forms of
cancer for which evidence is being collected, but as yet, strong evi-
dence is not available.

Again, I want to emphasize we are not saying that there is a direct
relationship between diet and cancer. We do have strong clues that
dietary factors play a preponderant role in the development of these
tumors.

It would seem to be desirable to put some priority on our research
and action to see what is in our diet that eventually leads to the forma-
tion of cancers. We constantly hear about dietary excesses and deficien-
cies of nutrients. First we need to define what is normal nutrition and
what people should eat in the first place.
To define this, we need to develop information that is valid on a

general statistical level for the average American, but we must also'
develop information that can be useful for the individual citizen. It
should be emphasized that we don't need any major breakthrough in
basic research. Nutrition science has developed essentially the 'basic
knowledge that is necessary to achieve this goal; namely, trying to
find out what people should eat. Now the emphasis should be turned to,
the application of the knowledge that is available.
We need to engage in detailed and extensive biometric studies that

will pinpoint what the individual differences are among the various
people that make up our population, the various conditions that im-
pact upon them. For instance, we are different in terms of body sizef
sex, age, metabolic conditions, and all this influences our nutritional
requirements. We are different in terms of behavioral factors. Some of
us are very active and some a little slower. This requires, of course,
different nutritional inputs.
Another element is the environment. Some live in conditions that

require more calories than others. People that live in Alaska during
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the winter obviously have different requirements than people that may.
live in Florida. All these elements need to be put together in a coordi-
nated form requiring a comprehensive approach to the study of the
population. This will allow us to come up with useful, practical sug-
gestions which then could be translated into educating our people.
Education is important, but it's also important to teach and distrib-

ute the right information. Besides trying to define what people should
eat and what normal nutrition is, it is important that we develop
methods to assess the nutritional status of individuals. Today, most
methods can only be operated in very sophisticated settings at major
hospital centers. Again, the basic information needed to develop these
tests is available and the emphasis should be on application of this
information.
It is important also to develop tests for assessing nutritional status

which can be performed in the field without technical difficulties and,
therefore, could be applied to the analysis of the nutritional conditions
of the population in general.
This obviously has significance to the individual so that we may

better approach his nutritional needs and also in terms of defining
food policy. We hear testimony that people are hungry, but we have
not defined what they are hungry for. If we can define the nutritional
requirements properly, then we may be able to develop an enlightened
and rational approach to a food policy that will meet the nutritional
requirements in these populations.
We must also know what the nutritional value of food is. The De-

partment of Agriculture has been conducting research in this area, but
still needs additional support to now develop this information in
greater detail.
We don't want to indicate that the evidence we have gives a clear

causative link between nutrition and cancer. As I said before, nutrition
is not like smoking. We can all do without cigarettes, but we must eat.
The evidence that we have indicates that nutritional imbalances in
our diet, either excesses or deficiencies, may cause metabolic disturb-
ances over a period of many years that eventually favors the appear-
ance of certain cancers. It is obvious that more research must be applied
to this problem area to determine how to reverse this chain of events.
Many factors may be involved in the causation of cancer and nutri-

tion is one of them. It appears that by modifying nutritional factors,
we may be able to influence the frightful high cancer incidence that
is experienced in this country.
We also need to do research on other carcinogens that may be

present in the diet, such as food additives, colorants and other inten-
tional or unintentional carcinogens. However, the evidence we have
today for the link between nutrition and cancer does not point to par-
ticular cs rcinogens. but rather to the influence of diet itself.

Therefore, I personally feel that greater emphasis should be placed
on studying those nutritional/dietary elements that may be causative
of, or conducive to, cancer development.

Besides the aspects of nutrition in the etiology of cancer, nutrition
is obviously important to the cancer patient. Many cancer patients
lose their appetite. Food tastes bad to the cancer patient and this in
turn becomes a vicious cycle. He loses weight and loses his capacity to
cope with disease or with the aggressive forms of therapy that are used
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today—surgery, chemotherapy, radiotherapy. Therefore, we need and
we have initiated research to see whether this process can be reversed
through various approaches.
Perhaps we can modify his perception so that food again tastes

good or we can change the taste of the food itself so that it can again
be ingested. We can also try behavioral approaches to persuade the
patient to ingest more. For patients that cannot ingest food or cannot
digest it, such as patients with cancer of the head and neck, cancer
of the gastrointestinal tract, then we have to develop other techniques
like gastric. feeding or total parenteral intravenous nutrition. To use
these techniques effectively, we need to know the nutritional require-
ments of cancer patients.
Again, the basic information and knowledge is available. Extensive

clinical trials must be conducted to prove these techniques and trans-
form them for use in the average hospital. There may be four or five
hospitals in the country today that routinely use these procedures.
Eventually the ambulatory patient may be treated in his home.
This is a particularly crucial program with respect to children as

children are finicky by nature. When they are sick, particularly with
cancer, food intake is a real and serious problem. We are therefore
addressing specific attention to the problems of the pediatric patient.
We have in the diet, nutrition, and cancer program at the Cancer

Institute six major goals. We're trying to assess the role of nutrition
in the causation of cancer and in the prevention of cancer. To do this,
we will have to define what we should eat in the first place; what is
normal for us to eat and what is desirable, according to our body
build, our behavioral characteristics, and our environmental character-
istics.
The nutritive value of foods must be defined and methods developed

to assess individual nutritional status. We must study the potential
of nutrition in helping the patient to survive the aggressive cancer
therapies we are using today. Lastly, we need to develop educational
methods that transfer this knowledge to the different levels where it
will be used. We heard yesterday how little physicians know of nutri-
tion, but this is not surprising and not entirely their fault.
Today, we cannot provide the physician with a body of information

that is useful to him in confronting a cancer patient. We don't have
to provide a cookbook that the physician can look in, but we should
provide him with a textbook to derive useful information for applica-
tion to the individual.
The same is true for the nurses, the dietitians, the schools, and

others that teach nutritional education to the population at large. The
educational problem cannot be solved very rapidly.
Our nutritional practices today are the heritage of thousands of

years of food tradition. To break this tradition, we must modify our
food practices relative to traditional foods, traditional preparation,
and traditional tastes.
We heard yesterday of the problems of the unborn child when the

mother does not have the proper nutrition. Potential nutritional prob-
lems start in utero and continue throughout life. Under natural con-
ditions a child is likely to be attached to his mother's breast for a long
time and eats rather small amounts of food very frequently, which
perhaps may determine the size of his stomach and the reflexes which
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he's used in order to consider himself satisfied. The experience of the
bottle fed infant is considerably different.
The other problem with children, especially teenagers, is advertising

and its relationship to proper nutritional intake. Agricultural prac-
tices may also have to change as new information is developed.
Current economic patterns may clash with some of the data from

ongoing research projects. This process will require time and good will
from a variety of people.
We must develop some long-range goals. I believe that valid infor-

mation presented in the proper .way can persuade our society to turn
to more healthy food habits such as decreased caloric intake par-
ticularly of fat and sugar and increased fiber intake.
Thank you very much.
Senator MCGOVERN. Thank you, Dr. Gori. There's one statement in

your prepared testimony that I found very striking and I think it
summarizes a major point that needs to be called to the attention of
the committee and needs to be 'underscored in our hearing record.
I want to make sure that I understand the full implications of it.

You note in your statement that diet is an important factor in the
causation of various forms of cancer that it is correlated to more than

half of all cancers in women and at least one-third of all cancers in

men. I think that's an incredible statement.
Are you not telling us, in effect, that bad eating habits are a more

important cause of cancers, based on the present evidence, than

cigarette smoking?
Dr. GORI. For males, they are probably equivalent. For females,

you're right, sir. The dietary component is far more important than
anything else since females smoke less than males. That's the only
thing that allows us to make that statement.

Senator MCGOVERN. Well, Dr. Gori, before we go on to the next
witnesses I would like to just make some preliminary observations
about what I think we have already learned and then perhaps the
other members would like to comment. We have seen that eating more
is not necessarily eating better. This committee has looked at the prob-
lem of hunger in the United States and underconsumption and I think
Dr. Lee was correct yesterday when he said that our investigations
and our hearings have played a central role in alerting the Nation to
the fact that there are millions of Americans who are hungry who
don't get enough to eat. However, Dr. Cooper, the Government's lead-
ing health official, confirmed yesterday that 6 out of 10 of the leading
causes of death in the United States are related to bad eating 'habits;
not necessarily too little to eat; in some cases too much; in other cases
the wrong kinds of food.
I think it's time for a major initiative in the United States to elimi-

nate bad eating habits and to make this the highest possible national
priority. I have been impressed in watching the Olympic games the
last few days with the way the countries have been able to improve
the whole physical tone of their populace by sustained physical train-
ing. There's no reason why the same thing couldn't be done in terms
of improving our eating habits, but I'd like to suggest in a couple min-
utes five or six possible steps that we might take to improve our eating
habits and then get the reaction of the members.

76-554 0 - 76 - 12
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Senator PERCY. Mr. Chairman, are we going into the question period
now with Dr. Gori ?
Senator MCGOVERN. No.
Senator PERCY. I would like my colleagues also to have a chance to

make any comments.
Senator MCGOVERN. Of course. I don't intend to dominate the hear-

ings, Senator Percy. Everyone will be heard.
Senator PERCY. I just wanted to know what the procedure of the

Chair would be.
Senator MCGOVERN. The procedure is that each member of the

committee is going to have 10 minutes to question the witnesses on
the first time around.

Senator PERCY. And you're taking yours now?
Senator McGovnu.r. No. This is merely a series of observations that

I would like to make to the doctors, for any comment that any of
them would care to make in their testimony.
We need, first of all, a more comprehensive and specific nutrition

surveillance system. I think we have been so negligent in this area that
we really don't even know the eating habits of large numbers of Ameri-
cans. Second: A nutrition education program from the first grade
through medical school. Third: Increased emphasis by the medical
community and the Government on preventive health care and the
creation of a nutritional profile or examination so that an individual
will know what is best for him or for her to eat. Four: Greater co-
ordination by the different governmental agencies in the area of nu-
trition and health with a centralized office and greater emphasis on
health in our food and agricultural policy. Five: Greater research in
the area of human nutrition from the effects of additives. And finally,
prevention made an integral part of any health insurance program we
undertake.
Dr. Gori, if you'd care to just comment on those general observations,

those are all the questions I'd like to direct at this time. If other mem-
bers of the panel have additional comments we would be glad to take
those now before we proceed with the other witnesses.
Dr. GORI. I believe the first point you made was surveillance, Senator.
Senator MCGOVERN. Yes.
Dr. GORI. Yes, this is an important issue and should be expanded.

Some of the efforts done so far have been by necessity imperfect, be-
cause we do not know precisely what individuals should eat. As I in-
dicated before, we have the basic knowledge but not the precise method
to assess nutritional status of individuals in the field. Asking people
what they eat will not provide us with very reliable information. This
is a well-known fact in many of the studies that have been conducted.
The development of these methods will not require a great deal of

time, maybe 2 years with proper support. These methods would be
applicable to field studies and should allow us to conduct meaningful
surveys.
In the matter of education, I believe that was your second point,

Senator 
Senator MCGOVERN. From the first grade on through medical

school.
Dr. GORI. It's very important. We heard about it yesterday. I would

like to suggest that to educate, we need some education to give. The in-
formation that we have is preliminary and needs to be developed to
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allow precise nutritional prescriptions for the individual that presents
himself to us rather than recommendations for the general popula-
tion.
In other terms, it does little help to the physician to know that the

average American should eat 60-65 grams of protein a day. The aver-
age American does not exist. Individual Americans vary from new-
borns to old people, very active, very slow, different sexes, different
metabolic patterns, different environments. This can be put together in
a meaningful way by analyzing the population. This will require a

• substantial effort to see how individuals respond to nutritional needs.
This comes to the third point that you made, the definition of what

we should eat. This will also have to account for individual require-
ments. Today we have general statements that we can make about a
nutrition and food policy for the general population. It's going to be
much more difficult to individualize this information and apply it to
every person that presents himself to a physician or nutritionist.

Senator MCGOVERN. I take it under that point, Dr. Gori, that you
have no question at all there's a need for much greater emphasis on
preventive medicine, regardless of how we eventually arrive at this
system. There needs to be a shift in the direction of more concern on
the part of the whole medical community and the Government in the
amount of resources that we are investing in preventive medicine.
Dr. GORI. There's no question. Medicine has two priorities in my

opinion. One is to maintain health. The other is to cure disease. And
people that are sick today obviously need to be taken care of and I
don't advocate spending less to find cures and to find ways of manag-
ing the patient. If we look toward our children and the future of this
country, it is obvious that we must pay attention to prevention without
thinking of the economic implications that health care will have if we
let it go unchecked as we have done so far.
We should study those elements that seem to be correlated with the

development of disease. We heard about diet and nutrition yesterday.
Other factors associated with disease are smoking and consumption of
alcohol.
Research in etiology should be viewed as an investment in the future.

We should not expect rapid results from our investment in prevention.
Diseases that seem to be dependent on nutrition need several decades
to develop, and only after several decades can we expect to see a de-
cline in these diseases assuming that we start today with preventive
measures.
Senator MCGOVERN. Senator Percy.
Senator PERCY. I have one question I'd like to put to the panel, but

I defer to Senator Taft and Senator Bellmon first.
Senator TArr. Thank you very much, Senator.
The only thing it seems to me that hasn't been covered is the areas

of cancer which are not affected by nutritional aspects. I assume there
are quite a few. How about leukemia and cancer of the bone and
muscular tissues? Is there any evidence that they are affected by nu-
tritional factors?
Dr. GORI. We would obviously like to have an answer for all of

them, Senator, but we have to admit for some we don't know what the
actual situation would be. Certainly for lung cancer there's uncon-
trovertible evidence that smoking is a factor. For a number of other
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cancers smoking may also be an important factor, particularly when
coupled with a nutrient imbalance or alcohol consumption. This is
particularly true of cancers of the upper alimentary tract, cancer of
the kidney and of the bladder.

Besides smoking, I believe that the evidence points to nutrition as
the single most important factor. Again, we don't need to smoke, but
we must eat. Therefore, the situation is completely different.
Senator TAvr. What about leukemia? Is there any connection

established?
Dr. GORI. Leukemia, there are several theories linking it to generic

disorders, some linking it to exposure to X-rays and radiation in gen-
eral, some linking it to exposure to chemicals. There is some evidence
that there may be a dietary component in the development of leu-
kemias, too. I would hesitate, though, to put all these theories now in a
hard frame. I would consider them still very soft at this particular
time and say we don't know what causes leukemia in man. We have a
lot of evidence of what causes it in animals, but in man it's a different
story.
Senator TAvr. Thank you.
Senator BELLMON. Dr. Gori, I'm a little confused now. Are you tell-

ing us that the state of the art or that the medical profession now has
available knowledge adequate to advise an individual as to how to eat
or how to live and in this way cut down on the incidence of cancer, or
are you asking us for support so that you can conduct the research
and gather this kind of information?
Dr. GORI. The evidence that is available to the physician today is

general. We can rapidly develop more specific information that every
physician could use in dealing with an individual patient. Today the
physician can make some prudent recommendations, but there's little
that we know about micronutrient requirements, vitamin requirements
and those fine-tuned elements of nutrition that appear so necessary in
the maintenance of health or in the lack or excesses in the appearance
of disease.

Therefore, if any support is forthcoming, this is something of what
it will buy: Better information for the physician so that he can apply
it to the individual patient that comes to his office.

Senator BELLMON. Well, if you were to advise a 50-year-old male
blue collar worker today as to his diet, what would you tell him?
Dr. GORI. Senator Humphrey yesterday was expressing a question

like that about himself going down to the Senate cafeteria, and the
answer was vague. I would have to know more about this man—first
of all his history. I would like to know what he likes to eat so that we
don't have to hit him with a prescription that he's not going to like.
In general, this person is probably overweight so one would recom-
mend reduction in caloric intake. Consequently, the person should re-
duce fat intake because of the caloric density of fat. Then the person
should cut down on his sugar and starch consumption items, which
lack bulk. In addition, the person should eat more bulky foods like
vegetables and fruits so he will meet his needs and feel satisfied.
Perhaps he will want to eat more after, but if he keeps eating this

kind of food he can eat four meals a day and very likely maintain an
optimal weight. The person should not smoke, drink moderately if
at all. I'll tell him also not to worry, because that may be part of the
problem.
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Senator BELLMON. So the state of the art is that you could get some

very definite advice.
Dr. GORI. General advice could be given but I would have to know,

as a physician would have to know, more about his nutritional status in

terms of his energy, amino acid, vitamin, and mineral balances.

Knowledge in this area is very important in maintaining an individ-

ual's health. All these elements of health need to be developed in

greater depth and, as I said before, we have the basic information that

is necessary. We just need to conduct those extensive biometric studies

that would allow us to apply them to individual Americans rather

than to the average American.
Senator BELLMON. Well, this sounds like quite a different approach

than some kind of a national nutrition education program. You're

talking more on the basis of a 1-on-1 relationship between the physi-

cian and an individual patient.
Dr. GORI. Well, you have that relationship, of course, as well as you

have a global relationship to the Nation. The two obviously need differ-

ent information and a different approach. Globally I think we can
make recommendations today far easier than we can make them at the

individual level. As we said before, I can make the same prescription

for the general population that we would make for your hypothetical

blue-collar worker 50 years old.
Senator BELLMON. I see Dr. Wynder there apparently disagreeing.

Did you have a different opinion?
Dr. WYNDER. No. I nearly always agree with my colleague, but if I

have any differences I would like to say them in my formal comments.
Senator BELLMON. I have no more questions. Thank you.
Senator PERCY. Mr. Chairman, I felt your summary of yesterday

was very helpful. I would like to add six sentences which describe the
points made yesterday that were rather interesting to me. Also, I'd
like to ask just one question.
The first observation, a very important one, is that the Nation's

highest ranking health officer confirmed without any equivocation that
6 of the 10 killer diseases are connected to diet: Heart disease, stroke,
cancer, diabetes, arteriosclerosis, and cirrhosis of the liver.

Second, nutrition is one of the most important, if not the most im-
portant component of preventive health care today.

Third, nutritional deficiency diseases are a minor problem in this
country today. Primarily, our nutritional problems are those associated
with overconsumption. I think that came as a rather shock and sur-
prise to me. If anyone has any observation on that during the course
of your comments today, we would appreciate it.
Fourth, the American people know very little about nutrition. The

average American diet is not conducive to good health. As a general
rule, Americans should eat less, reduce fat, cholesterol and sugar
consumption.

Fifth, the medical profession knows very little about nutrition and
doesn't emphasize it in its medical schools. Today's medical school
graduates know more about heart transplants than basic nutrition.

Finally, nutrition education is needed to help every citizen under-
stand what is good nutrition in order to take greater personal re-
sponsibility for health.
Now that doesn't do full justice to yesterday's hearing, but I think,

supplemented by the comments of our chairman, these observations
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give a fair insight to those with us today who were not here yesterday.
With respect to our hearing today on cancer, I'd like to pose one

question. I'm going to make a couple of observations to see whether
or not they are accurate in the judgment of our panel.
As much as 90 percent of cancer is said authoritatively to be attrib-

uted to environmental causes, many of them manmade. Diet is linked
to more than a half of all cancers in women and at least one-third of
all cancers in men. Diets with too many fatty refined foods and lack-
ing in high fiber ingredients are implicated in colon cancer. A diet
built around starch is linked to gastric cancers. There's a correlation
between heavy alcohol consumption combined with cigarette smoking
and cancer of the esophagus. A high fat diet is connected to breast
cancer. Smoking is linked to lung cancer.
My question, Dr. Gori and any of the other panel members who

would care to comment, is simply this: How much cancer can be pre-
vented by changes in bad smoking, drinking and eating habits? How
should the American people change their dietary habits to minimize
the risk of cancer? What would be the best low cancer risk diet Either
answer that now or in the course of your testimony which we are in-
terested to hear.
Dr. GORI. Well, first, there's a point of modification I'd like to point

out that in our interactions with the environment we have really three
portals of communication. We have the gastrointestinal tract. We have
the lungs. We have our skin. Those are our surfaces or interfaces
through which we communicate with the environment.
If we calculate the surface of these three portals of the intestinal

tract, of the lung and of the skin, and the relative number of molecules
that over a lifetime come in contact with the surfaces, the chances of
interaction is approximately 1 for the skin 1,000 for the lung, 1 mil-
lion for the gastrointestinal tract. In other terms, we have a thousand
times more chances to interact with the environment through our lungs
than we have with the skin and a million times more to our gastroin-
testinal tract than we have with the skin.
Now these are rough estimates, but please keep in mind so that you're

not surprised when you say or when somebody says the diet plays a
preponderant role in the condition of the disease, it is the major way
that we have to get in contact with the environment, the world outside
of us.
As for opportunities for prevention, smoking of course is well

known to cause lung cancer. If everybody stopped smoking today, we
would not conquer lung cancer immediately. It would take about 10
years, but in 10 years we could expect to reduce lung cancer to at least
90 percent of what it is today. Approximately 80,000 cases a year
would be saved in these 10 years.
As far as the dietary related cancers, we have said that one-third of

all cancers in male and about one-half of all cancers in females are
related to diet.
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We have 138,000 new cases in males and 201,000 new cases for
females related to diet. This is the ultimate potential for prevention.
Whether we can achieve that and how much time will be required,
is an open question. Any beneficial modification that we could make
to our diet should show a decline in these figures 5 to 10 years after
the measures are adopted.

Senator PERCY. Dr. Wynder, do you want to comment?
Dr. WYNDER. I can comment on it in my general presentation.
Senator MCGOVERN. I'd like to urge my colleagues, if we can, to go

back to the format we agreed on here at the beginning. I'm sorry I
interrupted it myself just briefly, but we really do need to hear from
the other doctors. It was my hope that most of the questions could be
reserved until all the doctors have had a chance to make a brief open-
ing statement.

Senator Humphrey, do you have anything you want to say at this
time?

Senator HUMPHREY. No. I think I would like to hear the witnesses,
and then we'll have a good deal of evidence on which to base our ques-
tions. I'd like to withhold my questions until then.

Senator MCGOVERN. Is that agreeable with you, Senator Percy?
Senator PERCY. Yes, sir.
[The prepared statement of Dr. Gori follows:]

STATEMENT OF DR,. GIO B. GOBI, DEPUTY DIRECTOR, NATIONAL CANCER INSTITUTE,
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Mr. Chairman, gentlemen of the select committee, nutrition science is coming
of age. For years the experimental difficulties in this field have discouraged sci-

entists, who found other subjects more interesting and, apparently, more fitting

to human health.
Indeed until a few years ago, the role of nutrition in disease was recognized

only for certain specific deficiency syndromes, such as ben -ben, scurvy and
rickets, for which rapid nutritional therapies were found. Until recently, many

eyebrows would have been raised by suggesting that an imbalance of normal
dietary components could lead to cancer and cardiovascular diseases.
Today the accumulation of epidemiologic and laboratory evidence in man and

animals makes this notion not only possible but certain.
The surge of knowledge in this field over the last years makes it possible to

think of a coordinated effort of research and action to accelerate the applica-
tion of this understanding in the maintenance of human health and in the
prevention and cure of disease.
The National Cancer Institute has developed a Diet, Nutrition and Cancer

Program (DNCP), that puts together the best scientific minds in a national
forum on nutrition and cancer, where priorities of immediate benefit to the popu-
lation are identified; the program stimulates the necessary laboratory activities
and conducts those field and clinical studies that are necessary to define human
application of scientific knowledge, which present logistic and organizational
difficulties beyond the reach of isolated scientists. This program has been orga-
nized entirely with the advice and help of some 200 scientists around the coun-
try, who provide the necessary scientific input and will help monitor the re-
sults (Figure 1) .
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DIET, NUTRITION AND CANCER PROGRAM
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DNCP CONSULTANTS
ADVISORY AND
COMMITTEE WORKSHOPS

ncium 1

Before we present in more detail the structure and goals of this program, it is
desirable to analyze briefly the major elements of evidence linking nutrition and
cancer.
In this context, nutrition is significant in two ways. First, certain dietary

habits have been shown to correlate very strongly with the incidence of certain
forms of cancer, and second, the chances of successful therapy in the cancer
patient are significantly dependent on the nutritional conditions of the patient.
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NUTRITION IN THE CAUSATION OF CANCER

Epidemiologic and laboratory data suggests that diet is an important factor
in the causation of various forms of cancer, and that it is correlated to more
than half of all cancers in women and at least one-third of all cancers in men.
Some of the best evidence comes from migrant populations, which rapidly

change their original cancer experience to that common to the population of the
host country. Colon and breast cancer are low, while stomach cancer is high
in the Japanese population. The reverse is true in the United States. Within
two or three generations (Japanese migrants to the United States show a shift
of cancer incidence patterns from those common in Japan to those prevalent in
the United States (Figures 2 and 3). The same is true for stomach and colon
cancer for Polish migrants to the United States. These shifts take a few genera-
tions because dietary habits learned in the country of origin are slowly changed
in the process of acculturation to the American way of life.
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NUTRITION IN THE U. S. AND JAPAN

NUTRIENT Nil U. S. JAPAN % DIFFERENCE

FOOD ENERGY CAL 3300 2273 69

PROTEIN G 99 84 5

FAT G 155 52 34

CARBOHYDRATE G 385 351 91

CALCIUM G 0.95 0.55 58

VITAMIN A iu 8100 2043 25

RIBOFLAVIN ti 2.32 117 99

SOURCE: HIRAYAMA, 1975.

FIGURE 3

The observations on stomach cancer are not confined to migrants to the United
States. The cancer registry in Cali, Colombia, has described similar marked
differences for stomach cancer among migrants within that country (Figure4). Parallel observations for breast cancer and other forms of cancer have beennoted in Israel among immigrant Jewish populations of different origin.

INCIDENCE RATIO OF STOMACH CAACER
FOR MIGRANTS TO CALI, COLUMBIA

FEMALE BIRTHPLACE MALE 
100 CALI (NATIVE) 100
96 COASTAL AREAS 33
156 ANTIOQUIA 166
140 CAUCA 224
205 MAGDALENA 224
349 NARI-N-0 290

SOURCE: CORREA ET AL., 1970.
FIGURE 4

One could argue that the environment of different countries could explain the
observed differences; however, the notion that diet, and not other environmental
contaminants, is involved in the causation of certain forms of cancer is sustained
by the strong differences of cancer incidence among populations that live in the
same environment and that differ principally because of dietary intake (Fig-
ure 5).
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FEMALE

SELECTED HABITS OF SEVENTH DAY
ADVENTISTS

FEMALE TRAIT MALE
NO MEAT

NO FISH

NO COFFEE

NO TEA

NO MILK
SDA

I Inon SDA

100 50 0 0 50 100
% of population % of population

Source Wynder, 1959.

FIGURE 5

This is true of the Mormon populations in ,Utah as compared to the non-
Mormon Utah population, and for the Seventh Day Adventist population in Cali-
fornia, as compared to the other populations living in the same environment
(Figure 6). Existing data document that mortality rates among Seventh Day
Adventists are substantially less than the general population rates for cancer
sites related to nutrition. Mormons in Utah are reported to have lower rates
of stomach and colon cancer than non-Mormons, and female Mormons experi-
ence lower rates of breast, uterine, and other cancers than their non-Mormon
counterparts.

CANCER INCIDENCE IN SEVENTH DAY
ADVENTISTS
CANCER TYPE   MALE

LEM  All Sites

Lung

Stomach

Small & Large
Intestine

Bladder

Buccal

Pancreas & Liver

I I 1 1
100 50 0 0 50 100

% of expected % of expected

SOURCE: Lemon, et AL; 1%4.

FIGURE 6
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Ethnic differences also provide insights into the probable role of diet in the
causation of cancer. For instance, Jewish people in the United States show a
higher incidence rate than the general population for cancer of the stomach,
colon, pancreas, and kidney (Figure 7). Epidemiologic studies of different ethnic
groups living in Singapore also show considerable differences for stomach and
breast cancer among populations with similar genetic and environmental back-
ground, but with sharply different dietary habits.

RATIO OF CANCER DEATH RATES FOR JEWISH PEOPLE IN NEW YORK CITY

CANCER SITE

RELIGION__

NON-JEWISH

JEWISH

NATIVE BORN FOREIGN BORN
ESOPHAGUS 1.0 0,11 0.7
STOMACH 1.0 1,2 1.0
LARGE INTESTINE 1,0 1,5 1.5
LIVER 1.0 1.2 0.9
PANCREAS 1.0 1.6 1.3
BREAST 1.0 2.0 1.2
PROSTATE 1.0 0.7 0.6
BLADDER 1.0 0.7 0.9
KIDNEY 1.0 1.8 1.7
LEUKEMIA 1.0 2.1 1.2

SOURCE: MACMAHON, 1955.

FIGURE 7

Other studies that reinforce the link of nutrition and certain forms of cancer
have noted changes of cancer rates within a specified period of time. The sharp
decrease of stomach cancer incidence in the United States over the last 20 years
points to the likely introduction of protective factors in the diet (Figure 8). The
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same phenomenon is being observed in Japan where stomach cancer rates have
begun to fall during the last 10 years; however, in the same country, an increas-
ing introduction of western dietary habits appears to correlate with an increased
incidence of cancer of the colon and breast, which are common in western so-
cieties (Figure 9).

CHANGE IN AMOUNT OF INTAKE

OF SELECTED FOOD IN JAPAN

0.01  

4 ll/."11"-g°44'fi 
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Potatoes

Sweet Potatoes

1950 1960 1970

YEARS

SOURCE: Hirayama, 1975.
FIGURE 9

All this evidence is reinforced because many of these coincidences have been
found to hold not for cancer alone, but for a variety of other diseases as well,
notably cardiovascular diseases. This indicates that some common nutritional
imbalance is at play and that the solution of this problem is likely to have a bene-
ficial impact not for cancer alone, but also for a variety of nutrition dependent
diseases.
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Several elements reinforce the evidence that diet, and not other factors, is in-

volved in the causation of certain forms of cancer. The general pollution and food
contamination is similar in Japan and in the United States, therefore, it is not
likely to be responsible for the cancer incidence differences between these coun-
tries, nor for the shifting of patterns of incidence observed in migrant popu-
lations.

Also, within a given population, smokers are exposed to enormous quantitiesof carcinogenetic substances similar to, but far in excess of, what is normallyfound in air, water, or food pollution (Figure 10). If these carcinogenic sub-

BENZOEMPYRENE EXPOSURE

EXPOSURE
SOURCE (,UG/YEAR) 

SMOKING (2 PACKS/DAY) 330
AIR POLLUTION (LOS ANGELES) 17

SOURCE: GORDON AND BRYAN, 1973.
FIGURE 10

stances had a role in the causation of cancer of the colon, breast, stomach, andto some other forms of cancer, then one would expect these types of cancers tobe exceedingly common among smokers. In fact, smokers do not have an excessof these cancers and, therefore, it is reasonable to surmise that the types of car-cinogens present in smoke, and which are also commonly found in air, water, andfood contaminants, are not likely to play a causative role for cancer of the colon,of the breast, and of the stomach. Thus far there is no epiderniologic evidencethat the presence of such agents at DDT in food has affected the cancer experi-ence in man. Several groups of people have been exposed to high doses of DDTfor over 30 years, and these people do not experience an excess of cancer overthe non-exposed population. Other studies indicate that heavy users of saccharinand cyclamates also do not show an excess of cancer incidence over the generalpopulation (Figure 11). Based on this evidence, potential carcinogens present

RELATIVE RISK OF DIABETICS
FOR CANCER OF THE BLADDER

BLADDER CANCER
(RELATIVE RISK)

SACCHARIN INTAKE (MG/KG)

SEX 
MALE FEMALE 

1.00 0.97

DIABETIC 1.26 0.72
NON-DIABETIC 0.09 0.30

SOURCE: ARMSTRONG AND DOLL, 1975.
FIGURE 11
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in the environment or as food contaminants do not appear likely to play a sig-

nificant role in the relationship of nutrition and certain forms of cancer, par-

ticularly colon, stomach, and breast cancer. Rather, it is plausible that nutri-

tional deficiencies and/or excesses influence metabolic processes that, after many

years of insult, result in the appearance of certain forms of cancer.
We may now examine which dietary components have been correlated with cer-

tain forms of cancer by the epidemiologic studies. Gastric cancer has been found

to be negatively correlated with raw vegetables and milk intake. In Japan the

consumption of milk and milk products increased more than 20 times from 1949

to 1971 and a decrease of stomach cancer has followed and still proceeds. Other

studies incriminate Japanese style pickled vegetables and dried salt fish, impor-

tant constituents of the Japanese diet, in the incidence of gastric cancer (Figure

12). Other studies indicate that a diet built almost exclusively on starch, such

SELECTED HIGH RISK FOODS
FOR JAPANESE MIGRANTS FOR STOMACH CANCER

JAPANESE STYLE FOODS WESTERN STYLE FOODS 

DRIED FISH COFFEE
SALTED FISH CANDY
SHOYU CHERRIES
PICKLED J. RADISH BUTTER
SAKE BEER

SOURCE: HAENSZEL, 1972.
FIGURE 12

as eaten by poor populations around the world in particular by low income Japa-

nese or low income Colombians, may also relate to the onset of gastric cancer,

notoriously a disease of the poor, as shown by negative correlations between

stomach cancer and social status in various studies.
A world wide correlation exists between colon cancer and fat consumption

(Figure 13). The difference between high incidence of colon cancer in the United
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FIGURE 13

States and low incidence in Japan are consistent with the differences of fat in-
take between the two countries. Also the greater incidence of colonic cancer in
Japanese migrants to the United States reflects an increase of fat intake from
their native habits to western dietary habits. And colon cancer seems to be in-
creasing in Japan, a finding consistent with an increasing westernization of its
diet and an increased intake of fat. Colon cancer has also been shown to correlate
highly with the consumption of meat, even though it is not clear whether the
meat itself or its fat content is the real correlating factor. Mortality rates from
colonic cancer is high in the United States, Scotland, and Canada, which are
high meat consuming countries; other populations such as in Japan and Chile,
where meat consumption is low, experience also a low incidence of co!on cancer.
Seventh Day Adventists and Mormons have a restricted fat and meat intake
when compared to other populations living in the same district and, as indicated,
they suffer considerably less from some forms of cancer, notably breast and colon.
Other observations have postulated that a low fiber intake in western countries
may be responsible for a high incidence of colon cancer. Indeed the Japanese diet
is high hi fiber content, and several observations indicate that African popula-
tions with high fiber intake in their diet experience, like the Japanese, a low in-
cidence of colon cancer. The same appears true for the Seventh Day Adventists.

If we consider alcohol as an abnormal dietary component, it is also clear that
its excessive consumption is a very significant causative factor, particularly for
cancers of the upper alimentary tract.

It is important to note that laboratory work in animals parallels and strongly
confirms the results of epidemiologic studies in man. Various manipulations
of nutritional components of the diet have been tested in animals for their effect
on cancer development.
Of all dietary modifications, caloric restriction has had the most regular in-

fluence on tumor formation. With few exceptions, caloric restriction generally
inhibits tumor formation. In mice, a decreased incidence of spontaneous neo-
plasms of the breast are noted with caloric restriction. Furthermore, even within
a group of animals being fed identical diets, the incidence of tumors tends to be
consistently greater in heavier rats than in lean rats.
Both the amount of fat in the diet as well as the saturation of the fat tends to

influence tumor incidence. Increased amounts of fat in animal diets have resulted
in an increased incidence of certain tumors—notably breast tumors—and the
tumors have also occurred earlier in the life of the animal. Furthermore, animals
consuming a diet containing polyunsaturated fat, compared to a group eonsum-
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ing saturated fat, had a higher incidence of colonic tumors. Amino acids, the
component parts of protein, have also been noted to influence cancer develop-
ment in animals. Low levels or even deficiencies of certain amino acids seem to
have a therapeutic effect on cancer.
Chemicals such as polycyclic hydrocarbons, many of which are carcinogenic,

have been found to be moderated by administration of vitamin A. In hamsters,
administration of vitamin A appears to inhibit the induction of cancer of the
stomach and cervix which is otherwise caused by carcinogenic hydrocarbon
compounds.
One current and plausible theory about the role of dietary fats in the causation

of certain forms of cancer suggests that an excessive fat intake modifies the
metabolism of cholesterol, bile acids, and neutral steroids in the intestine, as
well as the metabolism and secretion of steroid hormones in circulation (Figure
14). On one side, the bile acids secreted in the intestine could be degraded by the

PROPOSED RELATIONSHIP BETWEEN FAT AND CANCER OF THE LARGE INTESTINE AND COLON
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FIGURE 14

bacteria growing in the intestine to form carcinogenic substances that may initi-
ate colon cancer. This process of degradation and transformation of bile acids
could be modulated by the presence of fiber in the diet, which is known to effect
the composition of bacterial and chemical conditions in the intestine, or by other
conditions, such as the absence of antioxidants. On the other hand, the altered
metabolism of steroid hormones could impose unnatural burdens on cellular re-
ceptors of specific target tissues, such as uterus or breast, again to initiate cancer
at those sites.

It is important to stress that correl.ation of diet and dietary components with
certain forms of cancer does not mean an exclusive link to causation. It is likely
that diet imbalances, perhaps coupled with other environmental hazards, may
provide a continuous low level insult that over a period of many years would
weaken the natural defenses of an organism, and produce the metabolic changes
necessary to the appearance of certain forms of cancer. In other words, many
factors may be necessary in cancer causation, but the modification of one alone
of these contributing factors—e.g., diet—may be sufficient to stop or retard the
chain of causative events. Because of the apparent influence of diet and nutri-
tion in the causation of a large proportion of human cancers, it seems reasonable
that we should investigate the precise circumstances of this interaction, with
the ultimate goal of modifying nutrition and diet so as to reduce the incidence of
disease.
In summary, even though the necessity of time has prevented consideration

of all significant details, the role of nutrition in cancer causation is strongly
supported by epidemiologic studies and by studies in animals. Present knowledge
provides provoking clues regarding those dietary factors that may be responsible.

76-554 0 - 76 - 13
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principally fat and meat intake, excessive caloric intake, and the hormonal and
metabolic factors effected by nutrition.
The evidence strongly indicates that dietary components and not 'entrained

contaminants are the probable responsible factors. All this, however, does not
exclude that other factors may act synergistically with diet to enhance the basic
role of nutrition imbalances in the etiology of certain forms of cancer, notably
coloni stomach, and breast cancers.

If, as it appears, dietary imbalances are important in these multifactorial
causative events, then it is important to study and to determine what should be a
desirable dietary intake, and the proportions of the various necessary nutrients
that are likely to maintain health, and not likely to produce those chronic insults
that lead to disease and to cancer in particular (Figure 15). This, of course, does
not mean that possible carcinogenic factors other than nutritional imbalances
should not be investigated; it simply means that the study of nutritional influences
should receive priority because, at least for certain common and important forms
of cancer, they are the only probable causative factors for which convincing
evidence has been found in man.
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FIGURE 15

In order to be of practical use, the definition of desirable dietary intake should
not aim at some generalized statistical level, but should be formulated in such
terms as to be applicable to the greatly varying requirements of individuals. This
demands consideration of somatic factors such as body build, age, sex, etc.,
behavioral factors such as individual activity characteristics, and environmental
factors such as climatic or occupational conditions.

Also it is necessary to develop methods to assess the nutritional status of
individuals in a more objective and simple way than it is now possible (Figure
16). When this information becomes available, then it will be possible for the
health professions, for educators, and for those in charge of global food policies,
to make intelligent nutritional decisions that may effect the individual patient,
the nutrition awareness of a given population, and the regulatory, manufacturing,
and distribution policies of food resources. Today, many of these decisions cannot
be made rationally, because the needed scientific information is not available.
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CRITERIA FOR EVALUATION OF
NUTRITIONAL STATUS

• Physical evaluation • Dietary evaluation
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— Nutrient excretion
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FIGURE 16

• Biochemical evaluation

—Body pools

—Cellular Pools

—Enzyme level and
kinetics

It should be stressed that the development of this information does not require
major scientific breakthroughs in nutrition science, but rather a systematic bio-
metric effort of population surveys, and the development of methods for nutritional
assessment (Figure 17) .
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FIGURE 17

Clothing

Occupation

Activity level
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A third segment necessary to complete our understanding of desirable nutrition,
is the development of precise knowledge of the nutritive value of various foods.
The United States Department of Agriculture has made excellent progress in
this area but major gaps still need to be filled, and they need substantial support
to expand these efforts. This again does not require new scientific breakthroughs,
but rather the painstaking and skilled analysis of the American diet so that
intelligent selections can be made for appropriate nutritional needs.

NUTRITION AND THE THERAPY OF CANCER

As we have indicated at the beginning, nutrition is also very significant to the
cancer patient. Anorexia—the lack of appetite and the consequent lack of food
intake—is a frequent problem in the cancer patient. As this condition continues
for days, weeks, and months, the cancer patient sustains great losses of body
weight, becomes malnourished, loses the capacity to counteract the complicating
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factors of cancer, and becomes less able to withstand 
aggressive anti-cancer

therapies such as radiation, surgery, or chemotherapy. 
The problem then is how

to restore and maintain nutritional balance in the 
cancer patient. First, it is

necessary to know why the cancer patient loses interest in foo
d. There is evidence

that taste modification occurs in the patient, whereby 
common foods taste bad.

Studies are needed to identify the reason for this modi
fied perception, and to

develop methods for restoring normal taste patterns, o
r to modify traditional

taste of foods so that they become palatable again. Beh
avioral approaches are

also investigated, whereby the patient may be persuaded to 
increase food intake.

All this of course presupposes that the patient can ingest and 
digest food and

absorb the necessary nutrients. In many patients this is not po
ssible. This includes

head and neck cancer patients, stomach cancer patients, or those t
hat have under-

gone extensive surgery of the gastrointestinal tract, or that have 
reached such

a degree of exhaustion that conventional feeding is not 
permissible. For these

patients intragastric or intravenous feeding is necessary, and 
from the initial

work in this area it is apparent that dramatic results can be ob
tained. Most of

these studies require clinical trials and, again, do not demand dev
elopment of

new basic knowledge, but simply a coordinated developmental effort to s
tudy

subjects in adequate numbers, so that the validity of a particular app
roach is

confirmed.
Nutritional techniques for the support of the cancer patient are routine

ly

practiced today only in a few highly specialized centers in the country: it i
s

necessary to reinforce the validity of these treatments and to simplify th
e

methods so that they become routinely available to the smallest hospitals and

health care facilities in the country or, better still, to the patient in his home.

This again requires a substantial effort of resources and good will on the part

of the medical community, and of the industry that will prepare the indispensible

hardware and nutrient solutions.
Some recent experiments have suggested the intriguing possibility of using

nutrition as a direct form of cancer therapy. The host and the tumor compete

for the same pool of available nutrients present in the host. It is well known

that the nutritional requirements of many tumors are substantially different from

those of the host, and it appears that it may be possible to adjust available

nutrients in the host so that the host may be fed and the tumor may be starved.

Some recent evidence indicates that this approach may be feasible and studies

need to be pursued to confirm the initial results.
It should again be emphasized that nutrition's role in the therapy of cancer

can be investigated very rapidly because it does not require a lengthy development

of basic knowledge. Practical payoffs, immediately applicable to the cancer

patient, can be expected after a few years of intensive initial trials.

DIET, NUTRITION AND CANCER PROGRAM

The Diet, Nutrition and Cancer Program of the National Cancer Institute is

addressing forcefully the need to acquire the knowledge necessary to prevent

nutrition dependent cancers and to utilize nutritional support in cancer therapy.

Because of the vast span of scientific expertise required, the program has been

organized to benefit from the advice of many specialists from the universities,

industry, and private and Government institutions. This program also coordi-
nates with other Federal agencies: the National Heart and Lung Institute, the
Food and Drug Administration, the United States Department of Agriculture
and other Institutes within the National Institutes of Health. The principal
advisory committee of the program is composed of members who rotate every
two years, and who evaluate and select the major priority issues. These in turn
are developed in detail by workshops of other experts who make recommenda-
tions far specific research projects. The program, therefore, provides a national
forum where all relevant voices have an opportunity to be heard and where
intelligent priorities can be achieved in a cooperative fashion. The research is not
performed directly by the National Cancer Institute, but it is competitively as-
signed to the best qualified organizations in the country; the Institute merely pro-
vides the instruments for this cooperative effort. The monitoring of the research is
also conducted in a cooperative fashion, particularly for those complex logistic
projects such as clinical trials, where scientific individuality must be tempered
by a sense of overall discipline and purpose. The major goals of the program
are as follows (Figure 18) :
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DIET, NUTRITION AND CANCER PROGRAM GOALS

• ASSESSMENT OF THE ROLE OF NUTRITION IN THE CAUSATION AND PREVENTION
OF CANCER AND DISEASE IN GENERAL

• DEFINITION OF NUTRITIONAL AND DIETARY REQUIREMENTS ACCORDING TO
SOMATIC BEHAVIORAL AND ENVIRONMENTAL PARAMETERS

• DEFINITION OF NUTRIENT VALUE OF FOODS

• DEVELOPMENT OF METHODS TO ASSESS THE NUTRITIONAL STATUS OF INDIVIDUALS

• STUDY THE POTENTIAL USE OF DIET AND NUTRITION IN THE TREATMENT OF
CANCER AND OTHER DISEASES

• EDUCATIONAL EFFORTS REACHING THE HEALTH PROFESSIONS AND THE POPULATION
IN GENERAL

FIGURE 18

Assessment of the role of nutrition in the cause and prevention of cancer and
disease in general.—This will allow the development of public health strategies
for the prevention of nutrition dependent cancers, and eventually of other nutrient
dependent diseases.

Definition of individual nutritional and dietary requirements according to
somatic, behavioral, and environmental parameters.—This will allow prediction
of what specific individuals should eat in order to maintain health, and what
deficiencies or excesses or imbalances may be responsible for disease and cancer
In particular. It will also provide necessary input for better methods of food
production and processing.

Definition of nutrient value of foods.—This will allow the matching of diet
to individual nutrient requirements. It will also have an impact on food produc-
tion and processing and in the search for alternate food sources. Considerable
activity in this area is sponsored by the United States Department of Agriculture.
Development of methods to assess the nutritional status of individuals.—This

will allow objective definition of nutritional needs of individual populations, and
thus the prescription of remedial nutrition measures. It will also provide an
input to the formulation of national and global food and nutrition policies.

Study the potential use of diet and nutrition in the treatment of cancer and
other diseases.—This will develop improved knowledge in the use of nutritional
adjutants to therapeutic regimens such as surgery, radiotherapy, and chemo-
therapy. The approach will encompass the possibility of modifying taste perception
in the patient, modifying the taste of foods, the development of behavioral ap-
proaches to increase food intake in the cancer patient, and the development of
artificial alimentation, including total parenteral and enteral alimentation. The
possibility that nutrition can be used as a direct means of cancer therapy—
starve the tumor and feed the host—is also a goal of the program.

Educational efforts reaching the health professions and the population in
general.—This will promote prudent dietary habits based on the epidemiologic
and laboratory evidence now available, and will help the cancer patient to sustain
and successfully tolerate the aggressive therapy methods now in use.

It is clear that, although the majority of these activities will be directed at the
solution of the cancer problem, they will have considerable spin-offs for other
nutrition dependent diseases, both in terms of prevention, and in the use of
nutrition as therapeutic support.
As for achievement targets, we have indicated that clinical trials in this last

area are likely to have rapid payoff and, depending on the resources applied, it
is possible to think that a rational and effective nutritional support to the cancer
patient could become a reality in the next few years.
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Some longer time—five to ten years—would be required to conduct the neces-
sary biometric field studies and the metabolic laboratory analysis that would
define desirable dietary intakes for health maintenance. Considerable resources
need to be applied for the development of methods that may objectively define
nutritional status in the general population; however, it is conceivable that sig-
nificant advances could be made within three to five years.
The DNCP is currently funded at nearly $5 million, covering both causative

and therapeutic aspects of nutrition. Because the program is sharply targeted,
some 33 contracts and solicited grants will be awarded by September 1976. The
largest portion of the funds is devoted to clinical trials in recognition of the
fast payoffs expected.
As the significance of nutrition in cancer is likely to reeive increasing recog-

nition, the program could rapidly and intelligently expand in the next few years.
The role of nutrition in human disease is obvious, and no other field of research

seems to hold better promise for the prevention and control of cancer and other
illness, and for securing and maintaining human health ( Figure 19).

DIET AND CANCER INCIDENCE

SITE

INCIDENCE RELATED TO DIET.'

MALE FEMALE

STOMACH 12,600 6,230

COLON AND RECTUM 40,080 48,960

LIVER 5,220 5,100

KIDNEY 5,520 4,560

BREAST - 79,200

PROSTATE 50,400 -

ALL SITES 138,695 201,836

% OF TOTAL INCIDENCE 40 60

I ESTIMATES

SOURCE: NCI (UNPUBLISHED), 1976,

FIGURE 19
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Senator MCGOVERN. Dr. Wynder, let's proceed to you and we will go
right through the panel and then after each doctor has had a chance
for an opening statement we will have questions.
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STATEMENT OF DR. ERNST L. WYNDER, PRESIDENT AND MEDICAL

DIRECTOR, AMERICAN HEALTH FOUNDATION, NEW YORK, N.Y.

Dr. WYNDER. Mr. Chairman, first of all, I would like to give my ap-

preciation for the American Congress to make cancer research possible

in this country for what it is. Having traveled throughout the world, I

know there's no other country that's spent so much of its funds for

research, basic and applied, as this country, and this has given us as
scientists the opportunity to accomplish what we have in cancer
research.
I am president of the American Health Foundation, a foundation

that has as its basic goal that medicine should help "people die young,
as late in life as possible." In other words, we should die free of disease
late in life. My training is in internal medicine but my love is for pre-
ventive medicine and for epidemiology.
What I would like to do is pinpoint some of the specific points that

Dr. Gori made and to tell you how we arrived at the conclusion that
we have in terms of the role of environmental factors in cancer.
Some years ago when I was privileged to serve on a national task

force on arteriosclerosis we ended up with the same statement you
gave, that arteriosclerosis is not an inevitable consequence of aging.
Today we believe the same concept to hold true for cancer. Most can-
cers are manmade. Let me give you one example in terms of tobacco.
We have known the evidence for many years. How has society reacted?
How can we react? We can react through what we call individual
preventive medicine and a great number of people have given up
smoking and the lung cancer rates have decreased. But all of us suffer
from what we call the illusion of immortality. We can educate people
but we—most of us—believe it will not happen to us.
Therefore, I would like to make the strong plea for managerial

preventive medicine, namely, to change a given product. All you have
to do is look at your newspapers and you recognize how the tar and
nicotine yields of U.S. cigarettes have been reduced. American indus-
try has shown what is can do, and we have demonstrated that the lung
cancer rate among those who smoke low-tar cigarettes has decreased.
What we need is individual preventive medicine as well as managerial
preventive medicine.
Now in respect to nutrition, what have we learned in epidemiology?

In my formal text I have given you my view of food contaminants. We
have read in the newspapers a great deal of all kinds of materials that
we think relate to disease—DDT, cyclamates, red dye. We believe these
agents have not had so far nor are they likely in the future, to have
any effects on the cancer incidence in man. I urge my colleagues work-
ing in these areas to consider the cost-benefit ratio of any agent that
we ban from our food.
In terms of deficiencies, a specific example relates to alcoholism.

Alcoholics—maybe I shouli be more careful—our data show that only
those that consume seven shots of whiskey a day or more, if they also
smoke, have an increased risk of cancer of the mouth, larynx and
esophagus. Some 50 percent of these cancers relate to heavy alcohol
intake, not in our view because alcohol is carcinogenic but because
alcoholism involves nutritional deficiencies. Some fascinating studies
have been done to determine how this deficiency on a cellular level
relates to carcinogenesis.



193

When we talk about nutrition, specifically we do not mean obesity.
How many times does a patient say "How come I got a coronary attack,
since I'm very slim?" We can be slim and yet have hyperlipidemia. In
cancer, we found only two types of cancer—cancer of the uterus and
cancer of the female kidney—relate to obesity. The rest of them relate
to overnutrition.
What do we mean by overnutrition? Our data suggest a role for

overnutrition in terms of fat and fat-related variables, possibly
cholesterol. I would like to give two examples: One relates to cancer
of the colon which is very common in our society. It is rare, however,
in Japan and increases in the Japanese when they migrate to our
country. It has a sex ratio of about 1 to 1, which suggests that
whatever the etiological factor is, it must apply equally to men and
women. Incidentally, the ratio of lung cancer is predominately male.
How do we go about in epidemiology to establish the evidence? First,

we use logic. Logic means that if I look for a cause of lung cancer I
look for something that I inhale into my lungs. If I look for a cause of
colon cancer—and you really don't have to go to medical school to
learn this, excepting you've got to learn logic—you look in the feces.
Somewhere in the feces there has to be a carcinogen.
So having started with the logic, you next go to possible correlations.

One correlation shows the larger the fat content of the diet in a given
population, the higher the rate of colon cancer. As the chairman and
Dr. Gori previously stressed, correlation obviously does not mean
causation, but in the absence of correlation causation is highly unlikely.
Now Japan represents one of the gold mines for the epidemiologist

because their rate of disease is quite different from our country and
their vital statistics is excellent and their medical facilities just as good
as ours.

Recently Dr. Hiriyama and I—Dr. Hiriyama is chief epidemiologist
at the National Cancer Institute—prepared a monograph on cancer
epidemiology in Japan and the United States. While Americans con-
sume more calories

' 
the major difference is in terms of total fat intake.

The Japanese until recently consumed only 10 percent of total calories
in fat while we are consuming more than 40 percent. We need to ask
ourselves whether sedentary man is capable to metabolize that much
fat in our diet.
The next slide shows you the same data for cholesterol. In 1960 the

average Japanese consumed only 156 milligrams of cholesterol a day
and in 1911 we already consumed 509. So our cholesterol consumption
is very high compared to the Japanese. Let me again stress these are
correlations and do not necessarily have causative 'significance.
So now one undertakes epidemiological studies. You interview

several hundred colon cancer patients and several hundred control
patients. What did we learn? There were in America practically no
differences in terms of any factor that we studied. Particularly note-
worthy we found no relation to constipation, which suggests that
transit time is not important. Specifically we asked dietary questions.
But we know even if I asked you what you ate yesterday and measured
what you ate yesterday I would find a 25 percent quantitative error. I
want to know, however, what you ate 10,20, or 30 years ago. One limi-
tation in epidemiology is to get a meaningful dietary history.
In Japan, where so many people ate rice we found that people with

colon cancer had a more westernized diet. Ijaenszel and Berg, from the
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National Cancer Institute, noting colon cancer patients ate more meat,
suggested that meat might contain a carcinogen. I do not draw that,
conclusion. But meat is an important contributor to the total fat con-
sumption of man.

Next, in metabolic epidemiology we study human feces in the labo-
ratory. We selected fecal material from various populations, high and
low, and found that those populations that have a low rate of colon
cancer have a low output of bile acids and neutral steroids while we
have a high input. Again, it does not necessarily mean causation. But
obviously it is an interesting association. Dr. Hill in England found
the same correlation in studies that he did around the world.
Next we show—and I think this is very important—that patients

with colon cancer put out more bile acid and neutral steroids metab-
olites than controls.
Senator HUMPHREY. What does that all mean?
Dr. WYNDER. Bile acids in our stool are derived from chloresterol.

Several bile acids have been shown in an experimental study to be
tumor promoting to the rat. So we have evidence derived from experi-
mental studies that bile acids are tumor promoting. We know where
bile acids come from. We have shown that the stool of patients with
colon cancer can metabolize C14 labeled cholic acid more rapidly than
controls. Furthermore, we have compared Japanese and American
individuals. There is no genetic basis for these findings. It is just that
diet tends to account for the amount of bile acids that we put out.
Senator MCGOVERN. Dr. Wynder, just to clarify, you're talking

really about high-fat foods and you relate that to the incidence of
colon cancer?
Dr. WYNDER. That's correct. What I have done is to show the inter-

relationship of metabolic epidemiology and experimental studies. I
will later show what I think we ought to do about it.
Senator BELLMON. Are you talking now about animal fats or vege-

table fats?
Dr. WYNDER. We have shown for the experimental animal the effect

of saturated and unsaturated fats to be identical. This is contrary to
the experience in the arteriosclerosis where the effect of saturated and
unsaturated fats is different.
Let me give you as next example, breast cancer. Everybody talks

about breast cancer in terms of early diagnosis and treatment.
But what do we know about prevention? Breast cancer, again, is

very uncommon in Japan, statistically eight times less common. When
Japanse move to this country, among second generation Japanese, the
breast cancer rate goes up. How can logic help here? We know that
dietary fat influences hormones as well as the constituents of the
breast fluid.
The next graph shows how much less breast cancer there is in Japan.

Obviously if these were the rates in our country, we would be much
better off. One may suggest that the Japanese women have obviously
smaller breasts. We studied breast size and found no correlation of
breast size to the rate of cancer. Now again we studied epide-
miologically hundreds of cases of breast cancer. We found some rela-
tionship in terms of late pregnancy, late menopause and family history,
but no relation to obesity; but we could not explain the major differ-
ences in incidences between the United States and Japanese popula-
tions. So again we undertook metabolic epidemiological studies.



195

The other day we presented in a scientific meeting in Germany for
the first time that diet has a profound influence on the production of
prolactin.
The next slide shows that if I take a group of women and study their

proclactin level at night 
Senator MCGOVERN. Prolactin means what?
Dr. WYNDER. Prolactin is a pituitary hormone that in animal studies

has been shown to relate to breast cancer. You have to study this at
night when it is principally produced. Prolactin has a half-life of 10
minutes in the blood. It happens to have a half-life of 50 hours in the
breast. Thus, if you look at it only in the day you may not find plasma
differences. After determining the prolactin levels at night, we put the
women on a vegetarian diet. After 4 weeks on the vegetarian diet,
the prolactin level decreased from 40 to 60 percent. Again we cannot
call it causation, but it is a very interesting association.
Next we have shown in the experimental animal that after initiation

with a carcinogen a high fat diet, both saturated and unsaturated en-
hances the risk for cancer. In the rat model, this effect relates princi-
pally to the ratio of prolactin over estrogen, the former increasing
with a high fat diet.
Current studies also show that diet exerts an effect on breast fluid.

We have found a significant amount of lipids, cholesterol, and
cholesterol metabolites in the breast fluid of women on the standard
American diet. We are now concerned with the question of whether
the amount of lipids and cholesterol can be influenced by dietary ma-
nipulation and whether, as we expect, the breast fluid composition in
Japanese women differs from that of American women. Our present
hypothesis is that specific hormones are tumor promoting and that
specific tumorigenic agents are yet to be identified, possibly within the
breast fluid. However, it is important to stress that both factors are
controlled by nutrition.
We have emphasized these various approaches to show the inter-

relation of animal studies, metabolic epidemiology and classical epide-
miology. Next one may ask the question, what should we do about it as
prudent men?

Several groups concerned in the prevention of cardiovascular dis-
eases have recommended that for the prevention of arteriosclerosis
we should have a prudent diet. The next slide shows what this pru-
dent diet ought to be. It has fewer calories. It is low in fat and low in
cholesterol. What we are suggesting is that this type of prudent diet
would be prudent to adopt also for the long-term reduction of the
incidence of cancer.

It may well be that even this prudent diet is not good enough for
sedentary men. We need to recognize that we not only overeat but
we also underexercise. It's very interesting that you and I produce
all the cholesterol we need and I ask myself what does it mean. One
of my heros in science is Charles Darwin. Like him, let us look at
the evolution of nutrition. It's my view that primitive man ate no
cholesterol, ate very little fat, and on top of this he always ran after
something or ran away from something, so he expended a lot of cal-
ories. However, in our society we overeat, underexercise, and do not
have the metabolic capacity to deal with these excesses.
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What we are looking for here in carcinogenesis is not so much spe-

cific carcinogens but promotors, and cocarcinogens that relate to these

specific cancers.
Finally, what preventive programs are involved? The last slide

shows what we need to do in nutrition. We must have an interdiscipli-

nary approach to nutritional carcinogenesis that needs to be coordi-

nated, Mr. Chairman, by someone within the NIH or the HEW to

bring together the various parameters of nutrition efforts that now go

on. We need to invoke classical epidemiology through demography,

case/control studies and metabolic studies, and relate these to chem-

istry and biology and public health.
Pasteur, to paraphrase him, said a scientist not only discovers but

he also works very hard on the application of his or her discovery.

How are we going to apply it? We need to apply it in part through

education. You correctly put your finger on that the nutritional edu-

cation needs to begin in childhood.
The question is how? Having just done under an NCI grant a study

of health behavior in children, we recognize that these children don't
readily listen to adults. I remember I had a little 6-year-old boy in
my car and he said to me, Uncle Ernst, how old is your car? I said it's

6 years old, just as old as you are. The kid says, "That isn't very old."
And I said, "What do you think is old?" He said, "12."
We need to recognize that children listen principally to their peers.
The American Health Foundation has come up with a new 

• 

pro-
°Tam I like to mention this now because I would like to see it e,man-
dated to be part of all school systems in our country where at the
present time we do practically nothing on health maintenance
education.
The children called it a "know your body" program where we not

only tell them about their bodies but we actually take their cholesterol,
their blood pressure and their weight. We also get histories on smok-
ing and drinking habits. Mind you, the hypertension in blacks doesn't
begin with the stroke when they are 40. We see it in 8- and 10-year-
olds. We found 16 percent of children in New York had cholesterol
levels over 180 milligrams. If you take the cholesterol level of chil-
dren in Mexico and Wisconsin, you find that those two curves do not
overlap.
Next we give these children a health passport. Inside it contains the

words "Know your body. Nobody takes better care of you than your-
self." The children place the results of their test in the passport. By
getting the information directly to the children and getting them
directly involved in knowing and doing something about these risk
factors, we hope we can reduce these risk factors in children.
We have malnutrition of the poor and malnutrition of the affluent.

if we are going to overcome the ailments of our society, we have to
do it not only through more research, funding for more research, but
also by applying what we already know.
Senator MCGOVERN. Thank you very much, Dr. Wynder for that

excellent testimony. We really appreciate it.
{The prepared statement of Dr. Wynder follows:]
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STATEMENT OF DR. ERNST L. WYNDER, PRESIDENT AND MEDICAL DIRECTOR,
AMERICAN HEALTH FOUNDATION, NEW YORK, N.Y.

The discipline of epidemiology has presented a considerable amount of evi-
dence that a majority of human cancers is induced by environmental factors.
This evidence is based not only on specific retrospective and prospective case-
control studies, but also on an array of scientific studies including: comparisons
of death and incidence rates in various countries; geographic incidence differ-
ences within countries; changing rates among migrants; and time trends and
varying rates among certain religious, racial and socioeconomic groups.

Recognition that diet and nutrition can exert a carcinogenic effect is a rela-
tively recent phenomenon. Many of the differences in mortality and incidence
rates can be explained best by differences in nutritional factors, whose mech-
anisms have since been somewhat unravelled by laboratory studies [1].

MODES OF ACTION

Carcinogenic contaminants in foods
There are a number of pathways by which nutrition could relate to human

carcinogenesis. Our diet could contain specific carcinogens either as inadvertent
contaminants or deliberate additives, or as naturally occurring ingredients.
Materials such as the mold toxin afiatoxin have been demonstrated to relate to
liver cancer in certain parts of the world, but not in the United States. Former
food contaminants such as the pesticides DDT or aldrin, or the cattle growth
hormone DES were banned from use on the basis of positive animal studies.
Nonetheless, we know of no epidemiologic evidence that these substances have
any effect on the incidence of human cancer in the concentrations currently
ingested by man. While we strongly believe that we should not add materials
to our environment that could be potentially carcinogenic to man, we should, in
each case, consider the relative dose to which man is likely to be exposed as
well as the potential benefits that a given substance may have. In any case,
present epidemiological evidence shows that food contaminants and food addi-
tives do not have a measureable influence on the current incidence of cancer in
the Western world.

Nutritional deficiencies
There are several instances where deficiencies have been demonstrated to con-

tribute to the occurrence of specific types of cancers. Chronic iron deficiency has
been shown to be a factor in the development of cancer in the upper alimentary
tract in women, particularly through studies from Sweden [2]. A low intake
of iodine is similarly related to the high rate of thyroid cancer in Colombia
and Switzerland [3, 4]. Nutritional deficiencies, often associated with alcoholism,
have been shown to significantly increase the chances of developing cancer of
the mouth, larynx and esophagus among smokers; and, indeed, it is likely that
these types of cancers would be reduced by 50% in the absence of an excessive
intake of alcohol [5].
The high incidence of stomach cancer in several parts of the world may be

related partially to a low intake of Vitamin C—a vitamin that prevents the
interaction of nitrites and certain amides to form a potential carcinogen [6, 7].
Other nutritional deficiencies that may increase the risk of gastric cancer in-
clude a diet high in carbohydrates and relatively low in fresh fruits and vegeta-
bles. Such a situation also prevails in the lower socioeconomic groups in the
United States, especially among the Blacks, who experience a higher incidence
of this cancer.

Nutritional excesses
Of particular importance in the area of nutritional carcinogenesis are nutri-

tional excesses, not necessarily caloric excesses, per se, but excesses of particu-
lar types of foods and/or food components. In our studies, obesity has been
shOwn only to increase the risk for cancer of the endometrium and female kid-
ney cancer [8]. Although data from the Netherlands have shown a relationship
between obesity and height and breast cancer in postmenopausal women, we
could not confirm this finding in American women [9]. Presented below are two
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examples we believe demonstrate our concepts of the relationship between nutri-
tional excesses, particularly in terms of dietary fat and possibly cholesterol
intake, and two of the most common types of human cancer in the Western
world, i.e., colon cancer and breast cancer.

Cancer of the colon
Colon cancer has the second highest death rate of all cancers in men and

women in the United States [10]. The geographic distribution of large bowel
cancer and changes in morbidity in migrant populations can best be understood
in terms of nutritional factors, particulary dietary fat and cholesterol. For
example, there exists a positive association between fat intake and the incidence
of colon cancer (Figure 1). We recognize, of course, that association does not
establish causation, but in the absence of such an association, causation is
highly unlikely. Comparative epidemiological studies between Japan and the
United States are of particular interest in showing that colon cancer, which
initially was quite rare in Japan, has been increasing recently in line with the
increasing fat and cholesterol consumption in that country. Colon cancer is
also rapidly increasing among Japanese migrants to the United States, and
again this finding is consistent with the adoption of American eating habits [11].
Additional support for this argument is found in the fact that the largest differ-
ence in dietary intake between these two countries is in the area of fat and
cholesterol (Figures 2 and 3).

Studies in metabolic epidemiology, an important adjunct to studies on nutri-
tional carcinogenesis, have shown that low risk populations for colon cancer have
a relatively low output of bile acid and cholesterol metabolites in their feces,
reflecting the passing of such products through the colon. (Figure 4) [12, 13].
When Americans are placed on a low-fat vegetarian diet their fecal constituents
tend to become similar to those of the Japanese in terms of bile acid and neutral
steroids [14]. This is important because it has been shown that vegetarians also
have a lower rate of colon cancer. On the other hand, it has been shown that
the stool of patients with colon cancer is particularly high in certain bile acids
metabolites [15, 16] (Figure 5). In animal experiments, two bile acids have
been shown to be tumor promoting [17].
(Thus far, a specific carcinogen has not been identified in the colon or in feces.

Various scientists, including those in our own group, speculate that a reactive
metabolite of cholesterol may be formed in vivo and may represent a ubiquitous
carcinogen to man [18]. Obviously, this requires much further study.
Supplementing the human data, a number of animal studies have also docu-

mented the fact that an increase in the amount of dietary fat, both saturated
and unsaturated, will enhance the development of colon cancer in animals given
specific carcinogens [13, 19].
In essence, these studies have shown that diet will influence the amount of

bile acid and cholesterol metabolites in the gut and also affect the bacteriologic
composition of the contents. Together, these may account for the greater amount
of carcinogenic and tumor-promoting activity in the colon of man on a Western
diet high in fat.

Breast cancer
Breast cancer, the biggest killer of all cancers in women, has a geographic

distribution similar to that of colon cancer and is also associated worldwide
with the consumption of a high fat diet (Figure 6). Again, the disease is rela-
tively rare in Japan, but increases among Japanese migrants to the United
States. Like colon cancer, it is relatively uncommon among Puerto Ricans who
have a relatively low intake of cholesterol and fat in their diet [20, 21].
Large scale epidemiologic studies, comparing Japanese and American women,

have not revealed any major epidemiologic variables, other than diet, which
could account for the significant differences in the incidence of breast cancer
in these two countries, particularly among postmenopausal women [22] (Fig-
ure 7).

Metabolic epidemiologic studies have clearly established that a diet high in
fat influences hormonal production and the hormonal milieu [23]. Recently, for
instance, we have observed that the output of the hormone prolactin is signifi-
cantly reduced in American women when they were placed on a vegetarian diet
(Figure 8).
In parallel animal studies, several investigators have shown that the inci-

dence of carcinogenically-induced breast cancer is greatly enhanced when the
animal is placed on a high fat diet, both saturated and unsaturated [24, 25]
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(Figure 9). In the rat model, this effect related principally to the ratio of
prolactin over estrogen, the former increasing with a high fat diet [26].
In our current studies of the effect diet exerts on breast fluid, we find a signifi-

cant amount of lipids, cholesterol and cholesterol metabolites in women on the
standard American diet [27, 28]. We are now concerned with the question of
whether the amount of lipids and cholesterol can be influenced by dietary manipu-
lation and whether, as we expect, the breast fluid composition in Japanese women
differs from that of American women. Our present hypothesis is that specific
hormones are tumor-promoting and that specific tumorigenic agents are yet to
be identified, possibly within the breast fluid. However, it is important to stress
that both factors are controlled by nutrition.

Details of this overview are contained in a series of publications, reported
by our group as well as others and, in part, also in a recent issue of Cancer
Research containing papers delivered in a symposium on "Nutrition and
Cancer."

Overnutrition as a disease entity
If we look at man from an evolutionary point of view, it appears that modern

man is not metabolically prepared to consume the excess amounts of food, fats
and cholesterol that he consumes today—particularly in relation to his energy
needs as a largely sedentary being. We have known for some time that certain
dietary excesses play a key role in the leading cause of premature death in our
country, atherosclerosis. It now appears that similar dietary excesses contribute
to cancer, as well. One wonders why those who are so concerned about the
danger of minute trace amounts of additives in our environment as possible
carcinogenic stimuli do not exhibit the same concern over the natural products
they ingest and excrete during their lives. It has been pointed out that man
naturally produces and fills his need of cholesterol and, thus, bile acids without
any additional consumption of dietary cholesterol. Perhaps man has this capac-
ity because primitive man had virtually no dietary cholesterol intake. Primitive
man lived largely on a vegetarian diet and appropriately metabolized the cho-
lesterol produced internally. It appears that it is the excess related to our dietary
habits which man cannot tolerate.
Rene Dubos aptly stated that there is malnutrition of the poor and malnutri-

tion of the affluent. Neither of these types of malnutrition should be tolerated in
our society. Both lead to premature killing diseases. Research should emphasize
the "ideal" food consumption far modern man that is commensurate with his
sedentary way of life. Such an "ideal" food pattern should not be reserved for
adults, but should be followed in children from the moment of birth. Thus,
man's ability to properly cope with "excessive or deficient intakes of nutrients"
is a key problem that needs to be solved through extensive interdisciplinary and
cooperative research.

Interdisciplinary approaches to carcinogenesis
Research in nutritional carcinogenesis lends itself and, indeed, requires an

interdisciplinary approach. Such an approach unites the findings of basic re-
search in nutrition with metabolic epidemiology, with classical epidemiology and
with efforts in the public health action area (Figure 10).
A program in nutritional carcinogenesis is to be coordinated by the National

.Cancer Instiute. In our view, this program would be conducted best in research
centers that have the staff and facilities to effectively and efficiently deal with
the various aspects of the complex problem. Although biological and medical
research does not necessarily lend itself to the same type of coordinating efforts
that enabled man to reach the moon and now, also, Mars, we nevertheless feel
that better future coordination will bring us more quickly to an understanding
of the interaction between the environment and cancer in man. Therefore, it will
permit us to recommend appropriate rational preventive actions based on sound
research results.
It is obvious that nutrition needs to be integrated into our on-going health

care delivery systems. In the past, nutrition has been a widely neglected area
in a medical student's education. The health care delivery system itself pays
minimal attention to preventive medicine procedures, in general, and to nutri-
tional information, in particular. Indeed, we have a system that provides in-
centives principally for therapeutic care, but not for preventive care. The re-
sistance to incorporating preventive medicine into our health care delivery
system must be corrected.
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An important element in preventive health care is what may be called

"managerial preventive medicine". This refers to the manufacturing of products

that are not only the best in quality but also, from a nutritional standpoint, pro-

vide the most appropriate values for man's optimal growth, well-being and health.

In cooperation with the agricultural and food industries we first must determine

the minimal nutritional requirements for man and, particularly, infants. Once

thees are determined, we must develop the methods with which to meet these

requirements. If, in conjunction with such activities, we determine that the

current American diet contains an overabundance of certain nutritional factors

for either infants or adults, we must, then, reduce these components through

product modification. This concept has received relatively little attention in the

past. It requires a closely coordinated effort between nutritionists in the scien-

tific and medical community, government agencies and members of the food

industry in order to develop an American diet that represents the best in nutri-

tional values for the proper growth of our infants and adolescents and for the

appropriate health maintenance of our adult population. This represents an area

where the Select Committee on Nutrition and Human Needs can play a particu-

larly important leading role.

Prudent diet
While these research studies will be conducted under the auspices of the

National Cancer Institute and coordinated with similar studies performed under

the direction of the National Heart and Lung Institute, we should ask our-

selves what the prudent decision should be regarding the diet we should eat

today. It has already been recognized that in order to prevent atherosclerosis and
cardiovascular disease it is prudent and necessary not only to reduce our total

caloric intake, but also to reduce the percentage of calories coming from fat

to under 35% of total calories and to reduce the total intake of chloresterol to

under 300 milligrams/day (Figure 11). As previously indicated, this reduction

should be applied to adult populations as well as the very young [29, 30]. It may

well be that the amount of fat and cholesterol that sedentary man can properly

tolerate may be considerably below these levels. The reason for the emphasis on

dietary modification early in life is that we and others have shown that hy-
perlipidemia and obesity are reflections of caloric excesses already rampant in

our very young population [31, 32].
Therefore, as this Committee looks at Nutrition and Health in general, and

Nutrition and Cancer, in particular, it should examine nutrition from a broader
point of view and not just from a point of view of food contaminants—an area
which has received so much attention in recent years. Much more relevant are
dietary deficiencies which particularly affect our poor populations in many
areas, in addition to those that possibly relate to cancer. Of further singular
importance is the area of over-nutrition, a field which, as we have indicated,
extends not only to cardiovascular disease, the leading cause of death in our
nation, but also significantly to the pathogenesis of several types of human

cancers as well.
If we are eventually successful in reducing most, if not all, of the environ-

mental factors that increase our risk for cancer, obviously we will have to
worry less about the early detection and treatment of cancer. The epidemiol-
ogy of cancer clearly shows that many cancers are man-made. We should now
provide the necessary incentives for better work in the area of prevention. We
should furnish the necessary leadership for society to develop an environment
and to manufacture products that are commensurate with man's ability to
properly metabolize and detoxify agents and foods to which he is exposed. If
successful, we will have reached a goal which is the ultimate of medical accom-
plishment, a society free of what we know to be avoidable illness and mortality,
through prevention.
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Senator MCGOVERN. Our next witness is Dr. Mark Hegsted of Har-
vard University.
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STATEMENT OF DR. MARK HEGSTED, PROFESSOR OF NUTRITION,
HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MASS.

Dr. HEGSTED. I appreciate the opportunity to be here and as a mem-
ber of the group that testified years ago, I would like to express the
appreciation of the nutritional community for the activity of this
committee over the last many years.
I think I'm correct, Senator McGovern, that the original aim of the

committee was that poverty and undernutrition be overcome. Obvi-
ously a lot has happened in that area. I think one of the things we
haven't yet done is develop a surveillance system to tell us what we have
accomplished and where we failed. That's one of the things that we
need in our nutrition program and the surveillance system should be
expanded to include the kinds of problems we're talking about today.
So that we're not misunderstood, I want to emphasize that I still

think undernutrition is a worse problem than overnutrition. I think
people have a right to an adequate diet and it's shameful and not to
be tolerated if there are any substantial number of people in the United
States that do not enjoy a good diet. So I trust this committee will
maintain its interest in the problem of undernutrition until it's solved.
Senator MCGOVERN. Dr. Hegsted, on that point, I want to assure you,

and I know I speak for every member of the committee, that we are
not in any way turning away from our concern for the hungry and the
undernourished in this country. One of the very important functions
of this committee is to maintain an oversight on our various nutrition
programs—the school lunch program, the WIC program, the fool
stamp program among others, to see that those programs that are pri-
marily for low-income persons and children continue to function and
improve. This is simply a new emphasis that the committee is getting
into and should not be interpreted as a turning away from our con-
cern with our original objective.
Dr. HEGSTED. I was sure that was true, Senator, but I also wanted to

indicate that in view of what Pm going to say next that I want to be
sure that I was not misunderstood or that I assume there are no longer
any problems of undernutrition.
Senator MCGOVERN. I think it's well that the point was made.
Dr. HEGSTED. Now we turn to problems of the majority of the people

in the United States. These are the diseases that most of us in this
room are going to die of and someone has pointed out—I guess it was
Ernst—it's not the fact that we are going to die of these diseases that's
so important, but when we die.
Our objective is to push back that time so that we die when we are

old but feel young, and my primary function or primary purpose here
today is simply to point out, that we include among these diseases
coronary artery disease, which kills about half the people many impor-
tant forms of cancer, diabetes, hypertension, obesity, and various other
things, all of which have a strong nutrition component. These diseases
will obviously become more important as we develop more efficient
and effective ways of controlling the infectious disease as has already
been emphasized.
The primary evidence is epidemiologic but, as Dr. Wynder has

pointed out, it's not limited to that. Everywhere in the world, including
affluent groups within the developing countries who eat the western
type diet, people develop the same disease patterns. Although the evi-
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dence is epidemiologic for most of these, I think the exception is
coronary artery disease where we have clear evidence that coronary
artery disease is not a primary problem in populations with a low
serum cholesterol level and it's clear that diet controls cholesterol
levels. We have a clear linkage between plasma serum lipids, athero-
sclerosis and coronary disease. One of our main aims in the next few
years is to develop exactly this kind of knowledge so that we can
identify high risk individuals with regard to these other diseases.
This we do not yet have.
I wanted to spend a little time talking about the genetic factor

because it seems to me this is a confusing factor in many people's
minds. When we say genetic, many people assume that because it's
genetic nothing can be done about it. Obviously nothing could be fur-
ther from the truth. Approximately 10 percent of American men can
eat the average American diet with impugnity as far as heart disease
is concerned. The rest of us are all hypercholesteromic and the benefits
to be derived from an appropriate diet are directly related to our
genetic susceptibility.

It's the most susceptible individuals that have the most to gain. So
the statements that we hear quite often that these are genetic diseases
and therefore we can't do anything about them are exactly misleading.
We need to intensify our research effort so we can identify these high
risk individuals.
I think it's clear that the problems associated with excess consump-

tion are going to be more difficult to deal with than those of under-
consumption. It's not so difficult to convince people who want more
food to eat and it basically is not very difficult to add nutrients to foods
if we can convince ourselves or the powers that be that this is required.
We have the technology to improve diets as far as essential nutrients
are concerned. The problem of convincing people to eat less of the kinds
of things they like to eat is going to be more difficult and we don't
know how to deal with that very well.
As I think everyone has emphasized and maybe not enough, all of

these diseases, heart disease, cancer, diabetes, have a complex etiology.
Diet is not the sole cause, but diet is one of the causal factors and this
can be modified. I'd like to suggest that the prudent diet for Americans
is that we should eat less food. We should eat less meat. We should
eat less fat, particularly saturated fat. We should eat less cholesterol.
We should eat less sugar. We should eat more unsaturated fat, more
fruits, vegetables, and cereal products, particularly those made of
whole grain cereal.
All of the diseases we are talking about are correlated with the kind

of diet we have now. We should move toward the kind of diet that is
not associated with these things. The benefits we are going to derive
from these changes can't be really calculated; I believe that people
in the United States deserve the best kind of knowledge that we have
available and the important question, it seems to me, is what are the
risks and benefits from what we do now and what we might do based
on this kind of knowledge.
We know what the risks are now and they are high. I would submit

that there are no identifiable nutritional risks associated with shifting
our diet in the direction that I have indicated and if that's true, then
we ought to change our diet in that way.
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I think recommendations of this kind will be difficult for many
people, primarily because many of them will feel that these are exactly
contrary to what their idea of a good diet is. We have failed to em-
phasize the moderate diet that Americans should consume in our own
concern over undernutrition. I want to emphasize, as have others,
that these associations between diet and heart disease, cancer, diabetes,
et cetera do not mean that the same causal factors are involved. Cer-
tainly we should have much increased effort to identify those causal
factors. We need to know what they are. We may be able to have our
cake and eat it, too, so to speak. At the moment, we are along way
from identifying the causal factors, but there seems to be no alterna-
tive except to support more research to identify the actual causal
factors.

Meanwhile, it seems to me Americans deserve the best advice that
we have available and I think modification of the diet in the direction
I have indicated is what they should be told.
Thank you.
Senator MCGOVERN. Thank you very much, Dr. Hegsted, for your

testimony.
[The prepared statement of Dr. Hegsted follows:]

STATEMENT OF DR. MARK HEGSTED, PROFESSOR OF NUTRITION, HARVARD SCHOOL OF
PUBLIC HEALTH, BOSTON, MASS.

I am unable to adequately present the evidence currently available in the time
that I have. Nevertheless, I wish to stress that there is a great deal of evidence
and it continues to accumulate, which strongly implicates and, in some instances,
proves that the major causes of death and disability in the United States are
related to the diet we eat. I include coronary artery disease which accounts for
nearly half of the deaths in the United States, several of the most important
forms of cancer, hypertension, diabetes, and obesity as well as other chronic
diseases.

All of these diseases become increasingly important as we develop more effective
and efficient Means to control infectious diseases and as the population ages.
It is not the fact that so many people die of these diseases that emphasizes their
importance, however, but that so many people in their productive years die or
are disabled by these diseases.
The primary evidence of a causal role of diet in these diseases is epidemiologie.

Everywhere in the world as people and nations become affluent and adopt a
Western-type diet, the prevalence of these diseases rises. The US being the most
affluent has one of the worst records.
The universality of these changes in disease prevalence makes diet the item

which is most likely to be the important factor. It seems less likely, for example,
that increased consumption of carcinogenic materials would increase uniformly
everywhere as people adopt the rich American diet pattern.
Although the evidence is primarily epidemiologic, I believe heart disease is the

exception. Coronary artery disease is rare in all populations which have low
levels of plasma cholesterol and other blood lipids. There is abundant evidence
that plasma chloresterol and other blood lipids are determined by diet. Thus,
the linkage between diet—blood lipids—atherosclerosis and heart disease is
overwhelming.

It is important to emphasize that all diseases are also under genetic control.
People vary in susceptibility and respond differently. A few Americans, perhaps
10-15% of the population, can consume the typical American diet with relative
impunity but the great majority are not so fortunate. Nearly all of us suffer
from hypercholesterolemia and atherosclerosis, and are at high risk of develop-
ing heart disease. Appropriate dietary modification will lower blood lipid levels
and, of course, the susceptible individuals have the most to gain from such
dietary modification.
It is important to stress that in heart disease we have the capability of measur-

ing serum lipids and blood pressure to identify the most susceptible individuals.
We greatly need methods to identify individuals at high risk of cancer, diabetes
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and other chronic diseases. Such methods can only come from research and a
better understanding of the nature of these diseases.
I wish to emphasize that we are now entering into a new era of nutrition. These

hearings are evidence of it. Most nutrition research and most nutrition programs
have been aimed at assuring that people have an adequate diet—enough food,
enough protein, enough of the essential vitamins and minerals. As this Committee
knows, this effort is still incomplete and must continue. Every American has a
right to such a diet. Yet we must recognize that from a public health point of
view, nutritional deficiency disease is a relatively minor problem. Severe de-
ficiency disease is very rare, even among low income groups. The primary nutri-
tional problems are those associated with over-consumption. We must not lose
sight of the continuing need to explore nutrient needs and assure an adequate
intake of essential nutrients; but these major health problems of the country
do not involve the lack of essential nutrients, thus we need increase emphasis on
the overconsumption.
It is fundamentally a rather simple problem to increase the consumption of

essential nutrients. The technology exists to add nutrients to foods. Our primary
job is to demonstrate the need and unfortunately we are not doing enough to
demonstrate this need which does exist.
It is clear that problems associated with excess consumption are more difficult

to deal with than those of underconsumption. How do we convince people that
they should eat less of things they like to eat?

All of these diseases—heart disease, cancer, diabetes, obesity, etc.—clearly have
a complex etiology. Diet is one of the factors, however and diet can be modified.
The association of these diseases does not prove that the same factors are the
causal agents. Nevertheless everything we know about these diseases indicates
that it is prudent for Americans to modify their diet. Americans should eat less
food but specifically less meat, less fat, especially saturated fat, less cholesterol,
less sugar; they should increase their consumption of unsaturated fat, fruits,
vegetables and cereals, especially whole grain cereals. Since all of the diseases I
have listed relate to the consumption of our usual diet if it is prudent to shift
the diet toward that diet not associated with these diseases.
The specific benefits which may be gained from this kind of dietary advance

cannot be quantitated. Yet Americans deserve the best advice possible with cur-
rent knowledge. These diseases are too important question then is what are the
risks and benefits associated with what we do now and what are the risks and
benefits associated with dietary modification. We know what the risks of current
practices are and they are high. I believe that there are no identifiable nutritional
risks associated with these kinds of dietary modification and the probable benefits
are high.
As I have indicated, it will be difficult for many people to make these kinds of

dietary changes. To some degree they appear contradictory to many peoples idea
of what a good diet is. If people are to make these kinds of changes they not only
need appropriate advice and education, but we need increased efforts to produce
and promote such foods from the food industry and by Government agencies.
It must be emphasized that the association of these important diseases with

our usual diet does not prove that the same factors are the causal agents. These
causal agents must be identified and research efforts should be mobilized and
supported to make this possible.
There appears to be no alternative if these diseases are to be brought under

control. Meanwhile, we should provide the American consumer with the best
advise for reducing risk of these diseases which we have available at this time.

Senator MCGOVERN. We will now hear from Dr. David Kritchevsky
from the Wistar Institute, Philadelphia, Pa.

STATEMENT OF DR. DAVID BRITCHEVSKY, WISTAR INSTITUTE OF
ANATOMY AND BIOLOGY, PHILADELPHIA, PA.

Dr. KRITCHEVSKY. I'd like to add my thanks to those of the other
members of this panel for the opportunity to present you with some of
our views, and I would like to address a little bit of time to some of the
work that has given us some of the leads that we are now following.
While most of the data from man are epidemiological in nature,
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animal studies can provide relatively rapid answers to complex ques-tions. Now it's not easy to translate animal results to the human situa-tion but these results provide important clues to further inquiry. Soboth types of studies are essential for a broad-based assault on theproblem of cancer.
One of the first the dietary components that have been studied for

its relation to cancer has been fat, which has been discussed to some
extent already, and it was found that the level of fat was very im-
portant. Going from 2 to 8 percent fat will cause a great augmentation
in tumor growth but going from 8 to 26 percent does not cause a much
greater increase. The plateau appears to be at 16 percent fat. •
Now most of these studies have been done on skin cancer and types

of breast cancer. Fat in experimental animals is shown to have no effect
on leukemia. Dr. Wynder has already commented on the fact that the
type of fat may effect the metabolism of cholesterol, but it may affect
other things such as the enzymes which in turn metabolize those sub-
stances which cause cancer. So it may have a secondary effect but a
very important one.
Now the current knowledge is that the type of products of chloesterol

which are excreted may yield clues to the production of colon cancer
and I think we need a lot more information as to how those changes
come about, but I think fat is only one component of the diet. It's the
one that's been mentioned most 'because it's the most visible as far as
total calories are concerned.
There are some suggestions that protein in the diet may have an

effect, but in contrast to the effect on heart disease where there's some
suggestions that animal protein may be worse than vegetable protein
in cancer experiments it seems that the amount of protein is more
important.

Another dietary component which is receiving a lot of attention now
is fiber. Fiber is that non-nutrient portion of the diet 'which used to
be called roughage and the epidemiological studies, mostly from
Africa, would suggest that a lot of the diseases that are prevalent
in the western world and not prevalent in black Africans are due to
their consumption of a high fiber diet. I think this is an overstate-
ment of the fact because actually a lot of their diet is different from
our as well as their life style.
Data that Hill in England and others have got together show

that the highest correlation, the highest positive correlation with
colon cancer is the amount of fat in the diet and that the correlation
with the lack of fiber in the diet, while still positive, is quite low.
Of course, in general, populations that eat a high fat diet don't
eat a high fiber diet, so it's a question of which does what. However,
there's another very important aspect of fiber in the diet and that
is fiber is an all-inclusive term and we are now finding out that
substances that are not absorbed by us may be different from each
other in chemical composition which leaves a lot of work to be
done. There's a lot going on already to discern which particular
component of which particular fiber does the job we're interested in.
Bran, for instance, has gotten a lot of exposure because of popular

books on the subject, but there are many studies that show that
as far as human cholesterol levels are concerned it has no effect what-
soever. It does increase stool bulk or transit time. So it may have
an effect in one direction but not in another.
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Another very important thing that is just now beginning to get
attention is the total diet and the interaction of the components. Both
Drs. Hegsted and Wynder have commented on the high levels of
cholesterol in the diet and to most people this means high fat, high
cholesterol, leading to high levels of cholesterol in the blood. Other
factors in the diet can affect how much cholesterol gets into the blood
and I think this is a relatively unexplored area of nutrition. It's very
complex because the interaction of a number of components requires
attention to be paid to more metabolic processes than the studies of
any single component, but I think this problem will yield to expanded
research and will permit us to get a much better picture of what the
total diet does.
So that I would say that coordinated studies on diet which assess

the effects of protein, fat, carbohydrates, vitamins, fiber, trace ele-
ments—not one single thing, but interaction, is something that has
to be done.
In the 30 or so years since research on diet and cancer have been

done, we have learned a lot more about the composition of the diet
and a lot more about the mechanisms of tumor formation and growth
and this knowledge, along with the genetics of cancer and chemistry
of nutrition gives us a more solid base for newer research and I
think all of this can only help those people interested in the aspects
such as genetics and growth of tumors and the people working in
the diet area.
I think that, as everybody has said, the important factor we are

addressing ourselves to here, is that we need a well rounded diet,
but one that is eaten in moderation. Moderation is sort of a cop-out
word, but it's about the best advice that can be given and easily un-
derstood. I think that more precise data which can be gathered only
through more research will give us a more accurate picture of what
we can prescribe and what would be both nutritious and acceptable.
I think this is another important thing, that in a free living society
the diet not only has to be good for them, but it has to be good.
Senator MCGOVERN. Thank you very much for your testimony.
[The prepared statement of Dr. Kritchevsky follows:]

STATEMENTS OF DR. DAVID KRITCHEVSKY, WISTAR INSTITUTE OF ANATOMY AND
BIOLOGY, PHILADELPHIA, PA.

The role of nutrition in preventive health care is a general one. While there
are many suggestions that certain dietary excesses may contribute to degenera-
tive disease, such as heart disease, these are by no means unequivocally cer-
tain. In my view, a well-rounded diet eaten in moderation is still the soundest
nutritional advice. With regard to nutrition factor in the development of can-
cer, I should like to address myself primarily to animal studies. While most
data from man are epidemiological in nature, animal studies can provide rela-
tively rapid answers, to complex questions. I recognize, of course, that one
can not easily translate animal results to the human situation but these
results provide important clues to further inquiry. The accumulating epidemio-
logical evidence in man furnishes directions for animal experiments. Both types
of study are essential for a broad based assault on the problem of cancer. The
effect of dietary fat on experimental tumors has been studied for many years.
In general, a few factors seem to emerge. One is that a high fat diet promotes
tumors to a greater degree than does a low fat diet. There seems to be a plateau
to the fat effect so that going from 2 to 8% fat will cause a great augmentation
in tumor growth but going from 8 to 26% does not cause a greater increase. The
plateau appears to be at 16% fat. When fed at the same level, unsaturated fat
appears to promote tumor growth to a greater extent than does saturated fat.
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The effect of fat has been studied mainly in skin tumors and various types ofmammary tumors. However, fat seems to have no effect on leukemia or a fewother types of tumor. The mechanism by which dietary fat exerts its effect hasnot yet been clarified. There are a number of possibilities. There is some evi-dence that colon cancer is related to levels of specific bile acids, a series ofcompounds which are derivatives of cholesterol. The type of fat could influencethe rate of conversion of cholesterol to these derivatives. It could also influencethe growth of the intestinal bacteria, some of which play an integral part inbile acid metabolism. Fat might also influence the conversion of cholesterol toother hormones, such as corticosteroids, which also may affect tumor growth.Finally, fat may influence the action of those enzymes which metabolize cancerinducing substances, thus exerting a secondary effect but still an important one.Our current knowledge of bile acid metabolism and of factors influencing growthof intestinal microorganisms if expanded through research and coupled withwork on dietary fats should furnish important evidence concerning the mecha-nisms of fat action.
But fat is not the only component of the diet that is important. In rats, under-nutrition seems to be associated with fewer cancers and overnutrition with morecancers. When one considers these facts they suggest fat is not the only com-ponent of the diet which must be considered. There are some data which suggestthat the type of protein may affect the growth of tumors. However, the proteineffect appears to be more one of restriction than of type. There is a consider-able body of opinion suggesting that some aspects of cancer may be consideredas an immunological problem. This means that in some cases there may be aweak immunologic response to foreign substances. Since antibodies are pro-teins, it is evident that alterations in dietary protein may affect synthesisof all proteins, including antibodies.
Another dietary component which is receiving considerable attention cur-rently is fiber. This refers to the non-nutritive portion of our diet, what wenormally call roughage. Epidemiological data in man suggest that colon canceris lower in populations ingesting a high fiber diet. This particular question isbeing studied in many laboratories at the present time but to date not many dataare available. The older literature shows that the addition of fiber to certaindiets will indeed inhibit tumor formation. This question is not as simple aswould initially appear since in many of the older studies the fiber replacedother dietary components. In addition we now recognize that fiber is an all in-clusive term which encompasses a number of distinct chemical entities. Moreresearch in this field would provide information concerning the actual com-position of all types of fiber. This knowledge would permit a more accurate

assessment of which particular component of a fiber is responsible for its specific
effect.
It is evident then that diet plays some role in the growth and development of

tumors. To date most of the studies in animals have addressed themselves to
one specific component of the diet. However, since our diet is varied it is im-
portant to know how all of these components interact. Thus the deleterious effect
of one component (a type of fat, for instance) may be reduced by the type of
carbohydrate, protein or fiber in the diet. This is a relatively unexplored area
of nutrition. It is very complex since the interaction of components requires
attention be paid to many more metabolic processes than studied of a single
component would. However, this should yield to expanded research and will
hopefully permit us to form a more thorough picture of the total impact of
diet on tumor formation. The increasing complexity of the diet picture suggests
the need for large coordinated dietary studies in which the contributions of
each dietary component—fat, protein, carbohydrate, fiber, trace elements and
vitamins—can be properly assessed. Twenty-five years ago, when research on
the effects of diet on cancer was begun, we knew much less about composition
of the fat in our diet than we do today. There was also less information on
the mechanisms of tumor formation and growth. The expanded knowledge of
the genetics of cancer as well as of the exact chemistry of our nutritional com-
ponents now provides a much more solid base from which to launch new research.
The expansion of research on dietary factors in the etiology of cancer will pro-
vide important ancillary information to people interested in the genetics and
growth of tumors. All of this can only help in our understanding of the tumor
process and this understanding is vital to any approaches to the therapy of
this disease. Insafar as the educational and health delivery systems are con-
cerned, the best advice still seems to be moderation. While it is obivous that
certain clearly tumorigenic factors should be avoided, a well-rounded diei
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eaten in moderation may be the best advice for good health. More concise data,
which can only be gathered through more research, will allow us to more ac-
curately prescribe a diet which is nutritious and acceptable.

Senator McGovERN-. Our final witness is Dr. Gerald Wogan, of the
Massachusetts Institute of Technology.

STATEMENT OF DR. GERALD N. WOGAN, PROFESSOR OF FOOD TOXI-
COLOGY, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAM-
BRIDGE, MASS.

Dr. WOGAN. Thank you very much, Senator. I'd like to add my
thanks to those of my predecessors for the opportunity to present my
views.
I have my remarks outlined on a couple slides. I'm suffering from

the disadvantage of being the last man on the program and therefore
many of the points that I wish to make have already been made. None-
theless, I would like to focus on a point which has been raised in sev-
eral contexts but I think which deserves very considerable attention
in connection with the formulation of prevention strategies. I feel
very strongly, as the other witnesses have indicated, that cancer is
a preventable disease and we should do everything that we can do to
formulate a prevention strategy.
However, I would like to introduce a cautionary tone to the discus-

sion dealing with the necessity of distinguishing between association
and causation. This is a point which was made in the chairman's intro-
ductory remarks and has been made several times since. I think in
the formulation of a really effective preventive strategy this distinc-
tion has to be kept in mind for reasons that I will point out in my
remarks.
I would like to begin by expressing a view which is very widely

held now by investigators seeking to find the causation of cancer, and
that is that the view that most cancers are in fact induced, that is ini-
tiated, by exposure to chemicals and this view arises from basically
three lines of reasoning.
One of these we have heard described in considerable detail this

morning; that is, the epidemiological evidence in human populations,
the geographic localization of high incidence regions, time trends
within a given region, and migrant studies. All of these point to the
existence of environmental factors which affect cancer incidence.
However, there's a huge amount of laboratory evidence which indi-

cates that hundreds of compounds, hundreds of known chemicals, are
able to induce cancer in animals. Some of these find their way into the
environment albeit usually at very low levels, at levels far below those
which are affected in inducing cancer in animals. Nonetheless, they
are there and the preliminary indication is that—or the question really
is, to what extent do these contribute to the causation of cancers in
man? I will return to that point in just a moment.

Finally, there is a kind of negative evidence in relation to the
causation of various forms of cancer; namely, that the other two known
causes of cancer viruses and radiation—can be associated epidemio-
logically only with a very restricted set of cancer types. In the case of
ionizing radiation, cancer of the bone and leukemias; in the case of
nonionizing radiation, that is ultraviolet light, the induction of skin
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cancer, and in the case of viruses the best evidence, although it's notconclusive, is an involvement in the etiology of lymphomas and leu-kemias.
Well, the question is, then, what chemicals are associated with whatforms of cancer and on the next slide I have reviewed this. There arebasically only three instances in which a specific chemical insult hasbeen associated with a specific form of cancer. One that's been men-tioned over and over again this morning is cigarette smoking and lungcancer and cancer of other organ sites. The specific chemicals thatare involved in this case have yet to be identified, but the associationis very strong. This represents, as I indicate here, probably the highestexposure rate of any known chemical carcinogen inducing the greatesteffect in populations exposed to them.
As also has been mentioned on many occasions before, cigarettesmoking could account for as much as 30 or 35 percent of the incidenceof total cancers. Occupational exposures represent historically thebest established linkage between exposure to specific chemical agentsand specific cancer forms. The recent occurrence of vinyl chloride-induced liver cancer is perhaps the most dramatic example of thisassociation.
However, it's thought that occupational exposures per se accountfor no more than 1 to 3 percent of total cancers.
Finally, as several previous speakers have indicated, with all that's

been said and written about the importance of food-borne contami-
nants and food-borne carcinogens and the risk that they pose for in-
ducing human cancers, there's only one known example of the asso-
ciation between a food-borne carcinogen and the occurrence of a specific
form of cancer, and that is the association between the ingestion of
the mold produced compounds called aflatoxins which are very power-
ful carcinogens in the induction of liver cancer. This has been estab-
lished in Africa, in several countries in Africa, and in Asia. However,
the level at which these compounds occur in the U.S. diet and also the
incidence of liver cancer in the U.S. population are both very low,
so this represents numerically a minor fraction of the total cancer risk.

Well, what about the remaining cancers? Is there evidence which
would link chemical exposure to the remaining fraction of cancers for
which we don't know the etiology?
At the moment, we haven't a specific answer for this, so I would like

to call attention to the fact that there are still some things about
carcinogens in the environment that we don't know.

First of all, we don't know that we can identify all of them chem-
ically, but more important than that, among the ones that we can
identify are the possibilities of synergisms—that is of low levels of
multiple agents acting in a more than simply additive form in the
initiation of cancer.
Second the possibility of the changing patterns of carcinogen ex-

posure which might in fact be related to the findings in the migrant
studies and finally, I come to the issue at question here today and
that is, where in fact is the best evidence or where in this kind of model
in which cancer is initiated by an exposure to a chemical and then
promoted, as has been said earlier by various environmental factors
like diet—where does diet fit into this picture?
There are several ways in which this could take place, although

these are very poorly characterized except in a few animal models.
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One is in the case of altered metabolism of carcinogens. It's very well
established now that most and probably all carcinogens are not in
themselves active in the form in which they appear in the environment,
but once they are ingested or once exposure takes place, either in
animals or in man, they are metabolically converted to another form
which becomes much more active in the initiation of cancer.
As Dr. Kritchevsky just pointed out, the diet has a very dramatic

effect on these enzyme capabilities, enzymatic capabilities for doing
that kind of conversion, and the interactions can take place in either
direction, in sensitization or in protection, so that in the formulation
of control strategies this factor has to be taken into consideration.
Second, there are examples from the animal model systems in which

the organ site which is affected by a given carcinogen can be completely
changed by dietary manipulation. For example, I mentioned aflatoxins
earlier which in animals with a very high degree of specificity induce
cancer of the liver, only cancer of the liver; but when those same
animals are fed a diet which is marginally deficient in vitamin A,
not overtly deficient but simply marginaly deficient, the target site
changes from the liver to the colon.

Senator PERCY. Doctor, could I ask the key to the puzzle you put up
here, for those of us who are laymen? Could we use the word interac-
tion for synergism? Is that correct?
Dr. WOGAN. Yes. Synergism, as I'm using it here, refers to a com-

bined effect which is much greater than simply the additive effects
of the end number of individual components.
Senator PERCY. And carcinogen is a cancer causing agent?
Dr. WOGAN. Yes. These are agents which induce cancer.
Senator PERCY. I just wanted to be sure you understood that we

are not medical students. We are struggling with this chart.
Dr. WOGAN. Let me just put the main point of the whole thing in

a nutshell. In the formulation of a control strategy, the point that I'm
making here is that if we make specific dietary recommendations with-
out knowing the initiating factors, if these remain unknown and if
we don't identify them, then there is a risk of formulating preventive
strategy on the basis of diet which in fact may either not be nearly
as effective as one which would include both factors, but what's even
more risky in my judgment than that is that we may make recom-
mendations which would switch the risk by modifying the sensitivity
of specific organs to the action of chemicals which can in fact induce
cancer and which are present.
This is basically the message that I would like to leave from this

slide. I don't mean to overemphasize this, but I think we shouldn't
lose sight in the formulation of preventive strategy of the importance
of identifying the causal factors and not equating associations,
epidemiological or otherwise, with causation. Thank you.

Senator MCGOVERN. Thank you, Dr. Wogan, for your presentation.
[The prepared statement of Dr. Wogan follows:]

STATEMENT OF DR. GERALD N. WOGAN, PROFESSOR OF FOOD TOXICOLOGY,
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MASS.

The view is now widely held that a large majority (perhaps as much as 90
percent) of cancers are caused by exposure to environmental chemicals often
acting in concert with modifying factors including diet compositon and nutritional
status, among others. If the initiating agents and modifying factors can be
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identified, defined and understood, cotrol strategies could be formulated which

ultimately could prevent the disease from developing. I wish to address my

remarks to current evidence implicating chemicals in the induction of cancer,

particularly as this relates to interactions with diet and nutrition, and to the

kinds of further evidence that will be needed to lay the groundwork for develop-

ment of strategies for prevention.
With respect to the importance of environmental chemicals as initiating agents

of cancer, this assumption is based on the following lines of reasoning: (1)

Viruses and radiation, the other two recognized causes of cancer, are asso-

ciated only with a liimted range of cancer types, involving mainly the lymphatic

system and skin.
(2) Epidemiologic evidence of patterns of cancer incidence collectively sug-

gests the involvement of environmental factors which somehow predispose some

people to development of the disease. Dramatic differences in cancer incidence oc-

cur among certain geographical areas and populations within which some sub-

groups are at much higher risk of developing cancer than others. Within a given

population, incidences of some forms of cancer change over periods of time. Fur-

thermore, under some circumstances migration from one country to another is

accompanied by substantial changes in risks of some forms of the disease.

(3) Hundreds of chemicals have been shown to produce cancers in experi-

mental animals. A small proportion of these exist in the general environment

as contaminants of air, water and food. However, in general, the levels at which

they occur appear to be far lower than levels effective in producing cancer in
animals. It is difficult if not impossible on the basis of current knowledge to
quantify the extent to which these carcinogens individually or collectively con-
tribute the induction of cancers in populations exposed to them.

Much of the research that has been done on this questions up to now has
sought to implicate exposure to unusually high levels of one or more known
carcinogens in the causation of specific forms of the disease. However, identi-
fication of specific chemical insults as carcinogenic stimuli has been successful
in only a few instances, the most important examples being the association of
cigarette smoking with cancer of the lung and other organs, and the association
of exposure of workers to certain industrial chemicals (e.g., vinyl chloride) with
the occurrence of cancers at several sites. It is estimated that cigarette smoking
is responsible for perhaps as much as 30 percent of total cancers, whereas ex-
podure to industrial chemicals accounts for not more than 5 percent of all
cancers.
In only one instance has a food contaminant been associated epidemiologically

with cancer in humans. This is the recently-described correlation between the
possible presence in foods of high levels of allatoxins, products of a spoilage mold,
and elevated incidence of primary liver cancer. This association has been es-
tablished in several countries of Africa and Asia, in which the levels of both
food contamination by the carcinogen and of liver cancer incidence are con-
siderably higher than those in industrialized countries. Although other chemi-
cals known to be highly carcinogenic in animals are occasionally identified as
food contaminants (e.g., nitrosamines), there is as yet no epidemiological evi-
dence to establish their involvement in the etiology of cancers in humans.

Since they cannot be attributed to exposure to a known carcinogenic stimulus,
the remaining environmentally induced cancers are thought to be caused by
interactions among multiple factors, some of which are only poorly defined
at present. Future research efforts to elucidate causation must therefore be di-
rected to developing an understanding of the factors involved as well as their
interactions.

Possible synergism among several carcinogens occurring simultaneously may be
an important consideration, but there is no evidence that this plays a role in any
specific form of cancer. On the other hand, there is considerable evidence to sug-
gest that diet and nutritional status are important components of this multi-
factorial system, as indicated by epidemiological studies in human populations
and by experimental evidence in animals.
For example, changes in dietary habits represent perhaps the most significant

cultural change accompanying migrations which are associated with marked
changes in cancer rates. It is possible that these changes could engender exposure
to a spectrum of food-borne carcinogens of sufficiently different character and
potency to account for the altered pattern of disease incidence. However, no
evidence exists that this is the case.

Considerable evidence from studies on experimental animals is pertinent to
this question. There are no known situations in which nutrient deficiencies or
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excesses per se are effective in inducing cancer without the 
simultaneous participa-

tion of a carcinogenic stimulus. However, it is clearly 
indicated that altered

diet composition and nutritional status can bring about ver
y significant changes

in the occurrence of so-called "spontaneous" tumors in 
animals and also in the

qualitative and quantitative responses of animals to ch
emical carcinogens.

Specifically, not only effective dose levels but also target or
gans affected by

given carcinogens can be dramatically modified by nutritiona
l status. Protein

and Vitamin A deficiencies are two well-studied experimental 
models in which

this phenomenon has been investigated.
Therefore, diet and nutrition must be regarded as important modifying

 factors

in experimental carcinogensis and may also be important determ
inants of the

occurrence of cancer in people. Their relative importance in this re
gard can only

be evaluated by further research efforts which effectively couple 
epidemiologic

studies with experimental laboratory approaches.
The significant of environmental chemical carcinogens, including contamin

ants

of food and water, must not be minimized. Research efforts to quantify
 exposures

to known carcinogens and to identify previously unrecognized sources o
f car-

cinogens are essential, as are attempts to reduce exposure to minimum ac
hieva-

ble levels. However, detection and quantification of carcinogen expo
sures will

not in themselves necessarily provide all of the information essential to the 
de-

velopment of an implementable prevention strategy. That will require in 
addi-

tion the definition and understanding of the various modulating factors
 which

somehow place a proportion of the general population at high risk for canc
er.

Present evidence indicates that diet composition and nutritional status are

important among the modifiers of carcinogenesis.

Senator MCGOVERN. Dr. Wynder, as you know, there's been a grow-

ing anxiety in this country about the impact on food additives and
food contaminants as a factor in cancer. My own wife has been very
much concerned about that, and has stopped buying things that have
nitrates in them and avoiding things that look like they contain red
food coloring. However, your statement suggests there's no really
measurable evidence that food additives and food coloring are signifi-
cant factors in cancer.
Would you elaborate on that a little?
Dr. WYNDER. As you know, Senator McGovern, the decisions were

essentially made on the basis of the Delaney amendment which states
that any food additive ingested into an animal at any concentration
producing any kind of tumor needs to be banned. It's essentially on
that basis that we have banned DDT and cyclamates without, I believe,
proper epidemiological. evidence. In other words, what I was saying
is that the evidence in epidemiology has shown no relationship that
these particular let's say cyclamates or saccharine increase the risk
for bladder cancer.
I recognize that we can get involved in the concept of threshold levels

of carcinogenesis. In my view this is a theoretical discussion that won't
get us anywhere. I stress that we have to look at each material that we
ban from the point of view of its cost-benefit. If we want to eliminate
DDT, then we've got to say, OK, this is the kind of cost it will have
to society and these are the potential benefits we have. We've got to
consider its role as agriculture and its potential risk to man, as well as
the availability of alternate products.

It is my view that the National Cancer Institute has recently dealt
effectively with this general problem by establishing a National Clear-
inghouse for Environmental Carcinogenesis simply because it felt that
there was a lot of—a great deal of decisions have been made which did
not involve cost-benefit analysis. I wonder whether Dr. Gori may want
to comment as to where this National Clearinghouse for Environ-
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mental Carcinogenesis stands because it relates to a new effort by the
NCI to bring greater order into this very difficult area.
Senator MCGOVERN. What I was getting at is whether—and Dr. Gori,

maybe you wish to comment—whether you think we have created exag-
gerated fears of the impact of food additives and what Dr. Wynder
described as contaminants.
Dr. WYNDER. I certainly believe that.
Senator MCGOVERN. You think we have exaggerated them?
Dr. WYNDER. The problem Senator, is that when one talks to the

news media about let's say the food additives that were just banned,
they say that makes news and makes headlines while preventive medi-
cine is dull. It rarely makes any news. Somebody once defined preven-
tive medicine as applying to the faceless, the nameless and the uniden-
tifiable, to themselves and others.
We ought to be very careful before the American public believes

we're living in a sea of carcinogens that really everything we do is
carcinogenic. We need to distinguish the important from the unim-
portant.

Senator MCGOVERN. Well, by impression from these hearings is that
it's been comparatively recently that medical science and medical re-
search has started to look systematically at the relationship of diet to
cancer and perhaps to some of these other major killers. Is that true?
Is this comparatively a new concern and new emphasis on the part of
the medical profession; instead of looking for exotic chemicals and
various things in the air that may be causing cancer, that we are now
beginning to look at less dramatic things but maybe more funda-
mental things, and that's what we eat? Is that impression correct?
Dr. WYNDER. In fact, Senator, Dr. Al Tannenbaum deserves a great

deal of credit for some early studies on nutrition and cancer in the
early 1950's where he showed that caloric excesses in experimental ani-
mals enhance tumor formation. It was subsequently that we and others
have shown in epidemiology and thus demonstrated that nutrition
affects not only the cancer work in animals but also to man, that the
subject has come to the forefront. I would like to give credit to the
National Cancer Institute that had the vision and leadership to pick
up these epidemiological data and say to the scientific community,
"here's a lead that needs to be pursued." It is my view that the NTH
and the HEW must not only wait until people in the scientific com-
munity have an idea, but must get them to move into new direc-
tions. The National Cancer Institute deserves much credit for bringing
nutritional carcinogenesis into the forefront.
Senator MCGOVERN. I'd like to direct a question to Dr. Hegsted and

I know, Doctor, you have cautioned and all the doctors have against
trying to make any definitive analysis about what a person ought to
eat until you know something about the person, but would it generally
be right to say that most Americans would be better off if we ate less
fat, less sugar, less salt, less liquor, and ate more fiber, cereal, roughage
type foods?
Dr. HEGSTED. I certainly agree, only I'd expand your list a little. I

think we ought to eat less meat, less saturated fat, less cholesterol, less
sugar, less salt, and increase our consumption of fruits, vegetables and
cereals, whole grain cereals.
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I think, as I said, I see no possible risk in suggesting kind of diet,

no health risk, and the probability of benefits are all these to be seen

in correlation as well as some of the more definitive studies.
Senator MCGOVERN. Are there a number of cereals on the market

that are readily available to the people in the stores that you could

endorse, that you can recommend? I don't want a commercial endorse-

ment and I don't want you to give out any particular name. In other

words, can you go up to the supermarket and pull off the shelf cereals

that provide the kind of roughage and nutritional content that you

think is desirable?
Dr. HEGSTED. I'd like to comment a little more on that, because as

far as I know, fiber is essentially not measurable at the moment. It's

something that increases transit time through the intestinal tract and

increases people's bulk and what we measure in the laboratory ordi-

narily and call food fiber is simply not what we are talking about.
It's unfortunate, but that is the state of the art and it's a wasteland
right at the moment. As Dr. Kritchevsky pointed out, wheat bran has
fiber in it by definition. We know that. Whole grain cereals have fiber
in them because they practice what we talk about. But by analysis,
you really cannot tell. So that I think the best advice at the moment
would be whole grain cereals or high bran cereals, although even there,
I'm hesitating a little because I understand we have now evidence that
methods of processing may determine the reactivity of some of these
so-called fibrous materials.

Senator MCGOVERN. That's really what I was getting at, whether
these highly processed cereals that we eat—and you know all the popu-
lar brands—whether as a general rule you think those are good foods.
Dr. HEGSTED. I'd hate to comment on individual foods as good foods.

Most foods are good foods in moderation.
Senator MCGOVERN. That was another point that Dr. Kritchevsky

made.
Senator BELLMON. I thought when the Doctor mentioned cereals you

were talking about cereal grains. You weren't talking about Post
Toasties.
Dr. HEGSTED. All cereal, anything that's made out of cereal grains,

not specifically breakfast cereals.
Senator MCGOVERN. The less processing and refining and so on that

goes into foods, ordinarily the better; is that not true?
Dr. HEGSTED. I think I'd have a general feeling in that direction,

but I couldn't produce any particular evidence. I think usually when
we think of processing of cereals, we are talking about removal of bran
to produce the white flour and white rice. That, by definition, would
have less fiber in it than the unmilled material. But the kinds of proc-
essing that go into breakfast cereals, I'm not really sure whether they
are very important and, of course, on a nutritional basis, most of them
are fortified.

Senator MCGOVERN. Senator Humphrey, you haven't had a chance
to do any questioning yet. I'll defer to you.

Senator HUMPHREY. Again, I want to express my thanks to our wit-
nesses for the informative session we have had here. It's quite evident
that. we are more or less feeling our way as legislators in this field.
The purpose of this committee is to focus attention upon the matters
that have been discussed and hopefully to explore further areas.
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This morning I was listening to the Today show—maybe some of
you noted it—there was a psychiatrist on the show who was relating
diet to mental health and mental disturbance of psychic disorders. He
actually had some tests and he demonstrated them by film on the Today
show. The tests were of a particular patient who reacted very sharply
to fish. The tests showed the effect of the diet upon attitude and upon
one's behavior.

Without going into that, I suppose that is an area that's now being
explored. Am I correct? Is this an area of some major exploration?
Dr. GORI. I don't know how major, Senator Humphrey, but cer-

tainly it's an area that is being explored.
Dr. HEGSTED. Certainly some aspects of it are.
Senator HUMPHREY. We know about certain foods in terms of aller-

gies to skin and digestive disorders, but this was in terms of the atti-
tudinal reactions. We have information now, don't we, insofar as the
impact of cigarette smoking as it relates to the incidence of lung cancer.
Dr. GORI. In some of the younger ones, yes.
Senator HUMPHREY. We also have evidence that by reducing the

tars, you reduce the danger of lung cancer. Now we passed legislation
in Congress that says that you have to have certain types of safety
equipment on automobiles. As a matter of fact, we have gone so far as
to tell the automobile producer how much mileage he has to get out
of his car, and we're concerned over the automobile in terms of
pollution.
Have we passed legislation that says you will reduce the tar in the

cigarette to so many milligrams?
Dr. GORI. There have been several bills proposed, but to my knowl-

edge none has passed.
Senator HUMPHREY. Isn't it a good idea?
Dr. GORI. I think it is a good idea.
Senator HUMPHREY. I mean, after all, there is demonstrable evi-

dence that cigarette smoking is a health hazard is that correct?
Dr. GORI. Yes.
Senator HUMPHREY. I just thought I'd bring this up as a matter of

whether we ought to have some legislative intent on this matter. After
all, you can't go around throwing out chemicals that we know are
poisonous or just pass them around. I recollect when I was a pharma-
cist we had to register all of those poisons.
Dr. GORI. Could I comment briefly on this subject, Senator?
Senator HUMPHREY. Yes.
Dr. GORI. I happen to be heavily involved in smoking and health

with the Cancer Institute. This problem has been with us for a long
time because this is the single most clear cause of cancer in humans to-
day, smoking, and the single most preventable cause.
Of course, how do you approach such a problem? You try to educate

people not to smoke and we have done this. After 15 years or so of in-
tensive educational effort, we still have, by the latest counts, some 50
to 60 million Americans who smoke. Smoking has been with us for 500
years. It's not likely that we are going to cancel it in 10 years. It's likely
it, will take a few more decades before smoking disappears from our
society.
As you have indicated, legislation has been lagging for a variety of

reasons that I don't want to dwell upon. Economics and the fact that
people want to smoke, in spite of all warnings are the major reasons.
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Therefore, the NOT felt that something had to be done for people
who continue to smoke. It is well known that the more you smoke the
higher your risk. Therefore, we tried to see whether we could pro-
duce cigarettes that could eventually reduce the risk to a minimum
level—the less hazardous cigarette. I'm sure you have heard about it
before.
The program was started in 1968 and I'm happy to say that we have

reached a very definitive goal at this particular time. We can produce
cigarettes that are essentially made of hot air.
Senator HUMPHREY. That's strong political competition.
Dr. GORI. It's difficult to make them less hazardous than that, but

people won't smoke them. So we have tried to introduce some flavor
into these cigarettes so they would become palatable to the smoker
without increasing the carcinogenicity. The evidence is that this can
be done. The industry has come out with new types of cigarettes which,
in my opinion, with smoking moderation, would not appreciably in-
crease the risk of the smoker over that of the nonsmoker.
There is no such thing as a safe cigarette. All cigarettes will always

have a degree of hazard. However, we have enough evidence to say
that certain cigarettes, if smoked in moderation, even though we know
they are going to produce some risk, are not going to produce such a
risk that it's going to be shown demonstrably in the general population.
Senator HUMPHREY. In other words, they are safer than others?
Dr. GORI. Well, they are much less hazardous than others.
Senator HUMPHREY. Now the cigarette industry has done a great

deal about this itself. I 
mean, 

they run full page ads day after day
about amounts of tar in a certain cigarette and they have a new kind
coming out every week. They even have one called More coming out,
which indicates there's more to come.
What I'm pointing out here is that the cigarette industry, because of

this pressure from the surgeon general and from the research, has tried
to get to the public with what is a less hazardous cigarette.
What about the food industry. Do you think this will have the

same effect? As there's exposure of certain types of chemicals, certain
types of foods that are less conductive to health and more hazardous,
will the food industry advertise, for example, that this product con-
tains less sugar? I noticed Pillsbury just put out a beverage and they've
cut the sugar in half. Could we expect more of this?
Dr. GORI. Yes, I don't believe there is any industry in the United

States that would like to kill its customers. All of them have an in-
terest in keeping them alive and well. This is true for the cigarette in-
dustry as well. I'm sure that given the opportunity they would prefer
to sell cigarettes that don't harm the public rather than vice versa.
It's very true of the food industry I'm sure. There would be a different
approach with the food industry than we have with cigarettes. Ciga-
rettes have something we can eventually do without and for which you
can become even missionary or zealous. Food is a different story. Food
is a must.

Senator HUMPHREY. Now getting back to what I talked about yes-
terday, which is the thing that disturbs me, we can educate our people
to better nutritional standards. We can put it into a theoretical frame-
work for a moment. Theoretically, we can train men and women to
prepare food properly. We can produce the proper kinds of food pro-
viding they are home to produce it, providing they eat at home and
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assuming a lot of other things. But many of the people on Capitol Hill
do not get home for lunch. I watch them as they come into the Senate
offices with a cardboard box, some coffee, and a couple of rolls that
would sicken a dreadnought. And that's their breakfast. I protest that
in my office. I tell them they ought to eat at home. I don't want them to
eat on my time. I believe people ought to eat before they get to work.
What do we do about this? Here you are, men of the medical pro-

fession. We obviously know you're deeply concerned and interested
and you're doing marvelous research. Let's presume that if we had a
life style, that people used to have 50 or 70 years ago, where you were
close to home and where mother was fixing the bread and you had your
own smokehouse, I don't know whether people were all that healthy
or not, but it sounds good. Here today, people are on the run eating
in cafeterias or getting takeout food.
Now what can we do to improve those standards? What can we do,

not only to see whether or not there are rodents in the kitchen? I noticed
one of the largest hotels in Washington, D.C., this morning, was
served notice that their kitchen was contaminated by vermin, rats, and
mice. We have survived those problems for a long time. What do you
do to see that the meal you buy or the prepared food that you pur-
chase has some nutritional value? We're dealing with the practical
problem of people and their food habits.
Dr. GORI. You have to consider the problem in its global terms.
Senator HUMPHREY. Let's consider it at the homefront for a while.
Dr. GORI. At home you will have to address the people that are not

at home, the children on one side, and you mentioned how sensitive
children are to good advice and even to the political implications in
getting mothers and fathers to the corner of—I don't remember what
street it was yesterday that you mentioned in Minneapolis 
Senator HUMPHREY. Seventh and Nicholette.
Dr. GORI. You have to consider the children and develop the per-

sonal involvement of the children as they will become the adult gen-
eration of tomorrow. Something has to be done for the adults alive
today, so you have to educate adults as well, which is the most difficult
thing.

Yesterday the statement was made that some on us are lost; there's
nothing that can be done about it. Something can be done about it
either by direct education or by indirectly providing them with man-
agement situations whereby their choices are modified. I realize we
cannot tamper with the freedom of choice of the individuals. On the
other hand, one may consider that the choices we think we make are
often determined by what we see on television and what we get
through the school. So the free system may not be as free as it looks
on the surface.

Therefore, we need to persuade those that make up public opinion
to accept a particular policy rather than another. I believe that strides
can be made on the homefront, but probably we could even make
better strides in terms of changing the food and nutritional habits
of institutionalized food, cafeterias, etc., starting with the Senate
perhaps.

I'd like to leave some time for other comments by my colleagues.
Dr. WYNDER. Preventive medicine, Senator, like politics, is the art

of the possible. In 1950, when I went with recent lung cancer and
smoking data to Dr. Graham as a medical student, he said, now that
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you have found the truth, you have taken the first step. I didn't realize
how long it would be until we convinced this country that smoking is
injurious to our health.

Interestingly enough, the tobacco industry, because of public pres-
sure and because of laws that were passed to publish tar and nicotine
levels, took up the challenge and produced products which are signifi-
cantly less harmful than they were 25 years ago. When we began,
cigarettes had on an average 40 milligrams of tar and 2.2 milligrams
of nicotine. Nobody then would have predicated that 25 years later we
would have cigarettes on the market with between 5 and 10 milligrams
of tar and between 0.6 and 0.8 milligrams of nicotine. So, it can be
done with the proper kind of incentives.
In my view, having testified a number of times before congressional

committees, it cannot be done with legislation against the industry,
be it the tobacco or food industry. We thus ought to consider the
proper incentives for the food industry in this area of managerial pre-
ventive medicine. The greatest progress has not been made with what
we can do for the individual because we all believe it's not going to
happen to me. Managerial pieventive medicine means to prepare the
kinds of foods that are proper for our sedentary way of living. The
meat industry ought to consider whether grass feeding does not have
a nutritional and an economic advantage over corn feeding. The
corn we save could feed a lot of people. Grass-fed beef has been shown
to be significantly lower in fat content than corn-fed beef.
In the case of milk, we need to ask what the level of fat content of

milk should be. Some countries have set an upper level of 2.5 per-
cent. Milk is very nutritious but not with fat in it.
Eggs have a problem. Eggs are a very important part of our break-

fast. Only recently I have given up eggs. If you get up in the morning
and cannot eat eggs and bacon you wonder what you can eat.
My suggestion to the egg industry is to see if they can reduce the

cholesterol content of eggs. The American industry is a most ingenous
industry. If you give them the right kind of incentives they can pro-
duce foods that are both nutritionally sound, good tasting, and com-
mensurate with our ability to metabolize them.
Senator HUMPHREY. My time is up.
Dr. HEGSTED. I'd just comment that we have one example of mod-

ified margarine which is aimed specifically at the kind of problem
we're talking about. Before you came in, Senator, we were talking
about the need for some kind of a surveillance program, defining
what our problems are. I think the tough part in all this, as I see it,
is the food demand in the United States is essentially fixed by the
population. If you eat more of something you're going to eat less of
something else, and I think under those conditions somebody wins
and somebody loses, but the health of the population has to be the pri-
mary directive of what does happen.
Senator MCGOVERN. Senator Percy.
Senator PERCY. Mr. Chairman, I'd like to ask Dr. Kritchevsky and

Dr. Wogan if they could comment on whether or not it is possible to
get any hard figures or facts as to what would be the percentage of
cancer that could be prevented by dietary changes. We haven't had
those figures this morning.
Let me just ask if you could respond to the figures given by Dr.

Marvin Schneiderman of the National Cancer Institute. He said that
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30 percent of cancer deaths could be prevented; that diet changes
alone could save about 15,000 lives a year. He mentioned as an ex-
ample, 5,000 breast cancer deaths—one out of every six—could be
prevented if American women ate less animal fats; increased con-
sumption of roughage could cut the annual colon cancer death toll
by one-third—from 30,000 to 20,000 deaths. Would you care to com-
ment on whether those figures he's given are in the ballpark?
Dr. WOGAN. Well, in my opinion, they are in fact minimum figures.

They represent the two incidences in which the correlations are best
established with breast cancer and fat, so my own guess would be that
substantially more would in fact be preventable by diet if we knew
what specific recommendations to make.
Dr. KRITCHEVSKY. I'd like to say that Dr. Wogan's last few words

really put the hook on it, if we only knew which recommendation to
make. The suggestions that are being made are based on epidemio-
logical studies that we know the diet doesn't cause the cancer; it
seems to promote them. Hopefully, removal of that one promoting
cause will then prevent cancer totally, but we really have no data on
that. On the basis of what we know, we have to follow the prudent
diet. We can't wait until all the returns are in because then the
electorate may be dead.

Senator PERCY. I'd like to say I struggled with the same moral is-
sue. What is our moral obligation as legislators? What do we have
as a body of fact? I tend to think it's going to be very hard to legis-
late in this area. I'm not a smoker, but a person can look at all the
various factors that cause cancer and decide not to give up cigarettes.
By doing so, they are not harming anyone else. If we start to legislate
for everything that everybody can do to injure themselves, it would
just be unbelievable the areas we'd get into. I think legislation on
nutrition education may be possible. With knowledge and under-
standing, at least if we injure ourselves we know we're injuring our-
selves and have no one else to blame. That is our best hope, I think.
I just don't think we're wise enough yet to know how to legislate in
this field. Perhaps, together with industry and the medical profession,
we legislators can provide the public forum necessary to inform an
educate the public.
Dr. WYNDER. I would just like to take you up on this. If we would

all die free of disease we would certainly help the economy of our
country. If we would prevent disease we would certainly reduce the
health care costs to our Nation which are now up to $118 billion a year,
a fair portion of all of our salaries. It seems to me that legislators
have to be concerned about the economics of prevention because we do
not live in an island to ourselves. If I'm sick due to my own hands,
I injure my family, I injure my coworkers. In fact, my unnecessary
illness injures my countrymen.
So you have to consider the economics of health care. Some day we

are going to have national health insurance—we'd better take stock
of these issues.
I'm not for prohibition, but I am a believer in informing the peo-

ple. I'm a believer in providing the proper incentives to individuals to
have good health habits. I am a believer in providing politically doable
incentives to industry to provide an environment and to provide
products that are as healthy as possible.
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Senator PERCY. This is one area where I think we can legislate.
Certainly, we can prevent the dumping of known poisons into Lake
Superior and Lake Michigan, particularly if it's going to contaminate
fish. The environment is an area that I tend to think we can really go
to work on because it is a factor that simply everybody is exposed to.

Senator HUMPHREY. I'd like to ask a question. On the basis of leg-
islation, which I tend to agree with you on, you don't want to apply
that test to other products? Some products that only injure the indi-
vidual at least directly—heroin and cocaine—we do legislate against,
products like that. They are primarily injurious at first to the indi-
vidual and subsequently to society.
Senator PERCY. That's true, but I would be reluctant to cosponsor

any bill that legislates how much sugar can go into a product, for
example. I don't think we have enough facts to do that. We would
have a lot better chance at doing something about the problem that
Dr. Wogan mentioned—that the exposure to industrial chemical ac-
counts for 5 percent of all cancers.

I'd like to have that clarified because the Council on Environmental
Quality concluded in its sixth annual report that exposure to cancer
causing substances on the job was the biggest environmental threat
to Americans. Also, Dr. Samuel Epstein of Case Western University
told the Environmental Council this January that the majority of
365,000 cancer cases reported last year were traceable to environmental
sources and could be prevented if Federal regulatory agencies such
as EPA would crack down on industrial polluters.
Now would you care to reconcile the two conflicting pieces of infor-

mation we have there?
Dr. WOGAN. I don't think I can reconcile them. I think the clearly

established relationships between occupational exposure and propor-
tion of total cancers in the working population is in the range that
I mentioned. The highest estimate that I have heard or seen is on
the order of 8 percent. This does not mean, however, that this hazard
should be minimized by any means. It is in fact one which is perhaps
more amenable to control than any other single type of exposure.
The other factor—and I would like to emphasize this—this refers

only to those cancers which are initiated by exposure to the workplace.
This does not, however, include whatever other cancers may result
from wider dissemination of the carcinogens into the general environ-
ment and there are in fact several lines of evidence that suggest that,
in some instances at least, the occupationally related cancer gives a
clue as to what carcinogens may in fact be getting distributed to, for
example, the families of workers.

Senator PERCY. I have just one last question, and then Senator
Bellmon can ask his questions.
For the average person who faces this dilemma now, what do we do

about it? Taking into account Dr. Cooper's testimony yesterday that
medical school graduates today know more about heart transplants
than basic nutrition, where does the average person go? Do they go to
their physician for nutrition counseling, or should they go to a dieti-
tian or a nutritionist, or do you recommend a book or just reread all
the testimony given today? What does the average persoh do about this
problem?



228

Dr. KRITCHEVSKY. Right now it would appear that the best source
would be the evidence given today because there is no central place.
Nutrition is something that everybody considers himself an expert on.
People who write books with particularly appealing titles get a lot
of readership when the book may not always contain everything that
has to be known. I think the best approach—and its going to be a long
one—is the one Dr. Wynder has started. I agree with you. I don't
think you can legislate the amount of anything you can put into the
food, but if you educate people into reading the labels on the food and
they don't buy the food which they figure is bad, the industry wakes
up to what they should be making.
Senator McGovern asked about cereals. If you went to breakfast

cereals, regardless of what the front of the package says, if you read
the side panel, you will find that in a lot of these high fiber cereals—
the first ingredient is the sugar. The idea being that you can't get the
taste people want without the sugar.
Dr. WYNDER. Currently we are also involved in a study of coronary

disease prevention. We are learning from that that a very important
component in health behavior modification are the so-called allied
health professionals. As physicians, we are trained to do largely thera-
peutic medicine and economic incentives are given only in this area.
If I had my way, I would like to divide medical care into therapeutic
care and preventive care. We have nutritionists, sociologists, health
educators and other people who can deal with young and older people
in the area of nutrition and other health-related problems. I recom-
mend that we provide some kind of health corps of allied health pro-
fessionals to be regulated by national rather than by State regulations,
that will take charge of these preventive-care programs.
Hypertension could significantly be reduced by such allied health

professionals working in all States and under physician supervision.
If we want to do better in preventive care, we've got to have the proper
incentives which is best done by allied health professionals rather than
the current medical establishment.
Senator PERCY. Thank you very much. And, Mr. Chairman, I'd like

to thank our panel very much today for an extraordinarily interesting
and informative morning.
Dr. HEGSTED. I'd like to comment on what Ernst said. I think we

are only partially correct when we blame the physician for his lack of
knowledge in nutrition. The main problem is that the physician has
had no way to apply nutrition and because he doesn't have any way to
apply it he doesn't learn it.
I believe, like Dr. Wynder has said, the physician ought to be able

to make a diagnosis and a prescription in dietary terms, but you need
some group to fill that prescription in terms of telling the person how
to change his diet, specifically in terms of cooking products, and so on.
That will never come from the physician. I think in terms of getting

nutrition into medical education, it's going to take some special legis-
lation. The medical schools can be bought, but they can't do it any
other way.
Senator MCGOVERN. Senator Bellmon.
Senator BELLMON. I'll try to be very brief, Mr. Chairman.
We have had some talk this morning about additives in foods. I'm

a grain farmer, wheat grower, and something troubles me and that's
the subtractive processes that our manufacturers go through. It seems
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like everything that the millers or bakers do to my grain makes it cost
more and makes it worth less as far as its nutritional value is concerned.
They take out the germ which has the protein and vitamins and some
of the minerals in it and they take out the bran which is where the
fiber is, and all it leaves is the starch and then they put in preservatives
which are sort of low-level poisons and make it so the bacteria and
insects won't eat it and feed it to the people and raise the price by a
factor of about 10.
My question is: Is there any way we can legislate in this area? Do

we need some law that manufacturers cannot diminish the natural
nutritive value of food?
Dr. KRITCHEVSKY. You'd have to have a set of data on what the

nutrient value is. I think Dr. Gori already touched on that. We need a
much better evaluation of that.
You know, the reverse is true in Italy. It's illegal to make whole

wheat products.
Senator BELLMON. I didn't know that. Is there some sound basis?
Dr. KRITCHEVSKY. The basis goes back 400 or 500 years, that a lot

of the insects were in the outer husk and the way to make sure nobody
put it in the bread was to make it illegal. There are concerns in Italy
trying to make whole wheat bread and it's being confiscated.
Senator BELLMON. But is your conclusion, then, that there's no legis-

lative remedy for this problem? I 'believe Dr. Hegsted just mentioned
that we might need legislation requiring nutritional education in our
educational system.
Dr. HMSTED. I don't think one can do more than establish food

standards for specific products.
Senator BELLMON. We could establish a food standard by legislation.
Dr. HEGSTED. Well, yes. That's what the Food and Drug Adminis-

tration does. But you will never get away with it if you want to pro-
hibit white flour products. I'm sure of that. The desirability or lack of
desirability of specific foods depends on what they are eaten with. It
makes is very difficult to deal with specific foods individually because
you can't blame anything particularly on a specific food. We have to
deal with the diet. That's what makes this whole problem so difficult
and why we can hardly respond to your question of what's the signifi-
cance of white flour versus whole wheat flour in the diet.
Senator BELLMON. Well, I realize the difficulty of legislating in the

area, but it seems that if the information you have given us this morn-
ing—I believe it was Dr. Wynder who pointed out there are 90,000
cancer cases a year due to cigarettes, 138,000 cancer cases in males and
230,000 cases in females due to diet, and this would seem, even though
Senator Percy feels perhaps these people don't hurt anybody else, they
do cause a tremendous cost to the Treasury just through medicare and
medicaid in treating these kind of diseases. It seems we have a legiti-
mate reason to be concerned and I don't like to think that we are
helpless.
Dr. GORI. I believe that many of the things we have said this morn-

ing would require some changes. Nobody likes to change, particularly
when we come to food. We have ingrained traditions that may be diffi-
cult to change. Industry is no different than anyone else. They don't
like to change either, and one may expect some difficulties in trying
to impose a new food policy on the public. It's easier to produce a
pound of fat than it is to produce a pound of meat or protein. Milk is
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very nutritious; however, it is very probable that the content of fat in
milk today is excessive. For years we have bred cows to produce the
highest fat content because that seemed to be the thing to do.
Senator BELLMON. That's not the case any longer. Holsteins are the

most popular breed and they are low fat producers.
Dr. GORI. That might be the right direction then. Perhaps we can

breed hens that lay low cholesterrol eggs or we could process the eggs
in such a way that to remove the chloresterol. There are possible ways
to do this today.
Then you have the problem of calories, the starch, the sugar in partic-

ular. The sugar is going to be a major problem due to the amount pro-
duced in the world today. There, one may think of a number of
incentives that can be given, not the least, the possibility of transfer-
ring sugar into fuel.
Then, of course, the economics, esthetics, and the economics of taste,

which are the economics of the advertising industry would need to be
changed. It's difficult to come up with the specifics here, particularly
if you ask for specifics for legislation. A cooperative effort whereby
a group collects the information available and infuses it into and in-
volves the industry and the consumer, would hopefully result in
major modifications to dietary consumption and intake patterns advo-
cated today.
Senator BELLMON. Well, now,I have a degree in agriculture and

during the years I was in school I was required to take many courses
in nutrition. I'm advised that at the University of Oklahoma Medical
School the only nutrition courses that are offered are elective. Is this
generally true throughout medical training? Do doctors not get train-
ing in nutrition as a part of their formal education?
Dr. WYNDER. That's more or less true, even in the great school of

my colleague on my left, who has an excellent department of nutrition.
But to what extent they have an impact on the medical students is
another question.

Senator BELLMON. Well, are those courses elective? Are students not
required to take courses in nutrition?
Dr. HEGSTED. I suspect certainly in 95 or 98 percent of the medical

schools the nutrition courses will be elective.
Senator BELLMON. Now here's an area it would seem to me, like we

could legitimately legislate in. Most medical schools get a pretty good
slice of Federal funds and most of them want more.
Dr. HEGSTED. I cannot really recommend that, but I'd like some

encouragement.
Dr. WYNDER. Senator, you need to recognize the weakness of man

himself.
Senator BELLMON. You don't have to specialize in nutrition, but at

least you ought to have a speaking acquaintance with it.
Dr. WYNDER. There's no question if our heart transplant surgeons

speak here they get a great deal of attention. Preventive medicine
always has a problem. I once testified before a congressional committee
and the Congressman said, "Doctor, where you sit, last week individ-
uals with kidney disease were sitting. They pleaded for more money
for kidney dialysis machines. They had 250,000 letters of support with
them. How many letters do you have?" I didn't have any letter because
preventive medicine will never be as attractive as curative medicine.
We need to recognize our limitations.
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To train and have more training in medicine toward health educa-
tion is probably not the way we should go. We need to train allied
health professionals that feel challenged by nutrition, that feel chal-
lenged by health behavior modification—I think that's where we ought
to go.
Dr. KRITCHEVSKY. I think it should be noted where these elective

courses in nutrition are offered, they are becoming increasingly popu-
lar. I think the administration of a lot of medical schools is lagging
behind the interest of the students. At Cornell, for instance, a few years
ago they had an open elective nutrition course which had to be given at
rught because they didn't have a room big enough to seat all of the
students.

Senator BETL-moN. I was very much impressed by Dr. Wynder's
health passport for children. Is this a one-time program Do you pre-
pare a health passport once and is that the end of it?
Dr. WYNDER. No. My hope is that within this decade the Congress

will legislate this type of health maintenance strategy for all the chil-
dren in our country. We were funded to do a specific study to determine
whether the use of the health passport concept could indeed reduce risk
factors in children. Currently there are 3,000 children in this program
in Westchester County, and New York City. What we hope, over a
3-year period, is to show whether this type of effort can reduce the
risk factors in those children. If we do, and I think we shall—then
we hope to come back and say to you that this ought to be a national
program.
Senator BELLMON. As I understood from your testimony, you simply

analyze the current condition of the child or diagnose it. Do you go
further and recommend dietary changes?
Dr. WYNDER. Absolutely. In the case of those children that have ele-

vated cholesterol—we deal directly with them. We also deal with the
parents in part because there's a high correlation between the choles-
terol level of children and parents largely because they tend to eat to-
gether. Also, we have an excellent rapport with the teachers. With their
help we built into the school curriculum a nutrition evaluation pro-
gram. We also have peer committees of children. In one school these
children formed a group and "marched on the cafeteria"—what Sena-
tor Humphrey said in terms of the Senate cafeteria—they demanded
the unhealthy food be replaced by nutritious food. Thus we have a total
commitment from the children, the parents, and the teachers to reduce
risk factors in our study schools.

Senator BELLMON. I haven't heard any one of the doctors on the
panel this morning mention junk foods. Maybe that's not a specific
term, but potato chips and popcorn and so on, carbonated beverages.
We spend a lot of money for food stamp programs and school lunch
programs and a lot of times it seems that the coke machines get more
attention than the school cafeterias at lunch time.
Dr. HEGSTED. I think with regard to the food stamp program we

need some information—I commented on that before—we need infor-
mation on what has happened. What do they eat? Have we changed
the food habits and nutritional status with the food stamp program?
I think the junk foods have taken, I would say, an excessive beating

relative to their nutritional value or lack of it.
Senator BELLMON. Most of them are high in oil and starches.
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Dr. HEGSTED. Many of them are, but it depends on how much you
eat. Most of us who are older think that snacking is not the way people
should eat, but that's the way we do eat and I think we have to be
openminded about it and look at it in terms of what we know and
what we don't know.

Senator BELL1VION. So you wouldn't, as a panel, condemn these kinds
of foods?
Dr. HEGSTED. I'm old enough to condemn them somewhat, but I

think much of the information does not have a good nutritional basis.
Dr. KRITCHEVSKY. It's a matter also of total calories. Again, you

can educate people to take their calories from what we consider a more
acceptable form and it might be easier, but for a lot of people these
are all or most of the calories they get. There's been a study done
recently on fast-food hamburgers and they find one of those meals pro-
vides a respectable amount of the daily requirements of both the neces-
sary nutrients and vital nutrients.

Senator BELLMON. That's all I have.
Senator MCGOVERN. I want to thank all five of you doctors for an

excellent presentation. These hearings are the first in a series. We also
recognize the need to confer with industry leaders and educators and
others to implement some of the recommendations.

I'd also like to call your attention to a report that the committee is
releasing today. It's a 378-page report on nutrition and health which
is an update on a report we did last December. It represents an excel-
lent overview of the relationship of nutrition to the general health of
the American people. It also contains a very informative history of
the attempts to include nutritional health considerations into overall
food and agriculture policy. I do think we are into a very important
area here and one that we will want to continue to look at for some
months, and we do thank you for helping us lay a foundation here
this morning.
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STATEMENT OF BEVERLY McGAUGHY, LEGISLATIVE CHAIRMAN

AND GRACE POWERS MONACO, NATIONAL LIAISON CHAIRMAN,

CANDLELIGHTERS

Mr. Chairman and Members of the Committee: As representatives of both
the general and cancer patients (our children), Candlelighers, a national
organization of families of children affected by cancer, heartily endorses this
Committee's inquiry into the role nutrition plays in the disease process and
particularly its concern with nutrition and its relationship to cancer. We will
focus our statement on the National Cancer Institute's new program in Diet,
Nutrition and Cancer.
News concerning links between cancer and various foods, dietary lacks, food

additives, etc. has been appearing in the public press for some time. (A few
examples are bacon, nitrites and nitrates, low versus high fat diets, roughage
in diet, adequate protein, vitamins, etc.) Yet, in the past, when we, as parents
of newly diagnosed cancer patients asked their doctors about our children's
diet, we were usually told little or nothing. We sooned learned that most of
our doctors knew little or nothing about the role diet and nutrition play in the
disease. We were particularly concerned by the absence of any comprehensive,
coordinated program in this area at the National Cancer Institute, although
they funded occasional individual researchers who were working on specific
problems.
In 1973 as part of our testimony on the 1974 Cancer Act Amendments, we

petitioned Congress, through Paul Roger's Subcommittee on Health and En-
vironment of the Committee on Interstate and Foreign Commerce and Senator
Kennedy's 'Subcommittee on Health, of the Committee on Labor and Public
Welfare to rectify this situation. Their Committees saw fit to direct the NCI
to institute their current program and the Committee's recommendations were
adopted by the Congress.

Since the planning for this program started about •two years ago, we have
learned that there are many research leads to be followed, both concerning the
causitive links between cancer and nutrition, and in the treatment of cancer
patients through diet. Some of these very promising leads actually date from
the 1930's and '40's, but have never been followed up. These facts supply addi-
tional evidence of the long-standing need for this program. The fact that NCI
has received between 110 and 115 applications for the six grants to be awarded
indicates the amount of interest this new program has generated.
Cancer patients often die not from cancer itself, but from anorexia either

because of the patient's inability to eat or because of the body's inability to use
the food taken in. Indeed, Dr. Maurice Schils, Chief of Nutrition Service
at Memorial Sloan-Kettering Cancer Center, recently stated that his service
is maintaining approximately one hundred cancer patients on homebased
artificial feeding programs, both tubal and intravenous, who only a few years
ago would have been considered terminal patients and left to die because of
their seemingly insurmountable anexoria. Many of these people are now
working, both as wage earners and homemakers, and leading fairly normal
lives, and will probably continue to do so for a normal span of years. We think
this is a dramatic example of the use of diet and nutrition as an actual treat-
ment method for cancer patients.
Unfortunately, Dr. Schils pointed out that very few cancer patients will

be able to benefit from this type of revolutionary treatment because practically
no hospitals in the country have clinical nutritionists (physicians specializing
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in nutrition), nor are the medical schools training clinical nutritionists. Indeed,
they virtually ignore the whole field of diet and nutrition. To break this vicious
cycle Dr. Schils has made the following suggestions for legislative action:
1) the development and implementation of stipends for physicians in medical
schools who will devote full time to teaching and research in clinical nutri-
tion; and 2) the development and implementation of training programs in
clinical nutrition in major cancer centers. Candlelighters urge that this Com-
mittee consider these suggestions in recommending legislative action. In our
opinion, organized medicine has ignored nutrition for so long that it is highly
unlikely that it will change its emphasis in the near future without prodding.
Therefore it is up to Congress, as the guardians and dispensors of the citizen's
tax monies, to remedy this situation. Such a remedy would undoubtedly result
in the better health of all of us. For too long, American doctors have acted
as though what we ate had little or nothing to do with our health—simply out of
their ignorance. Candlelighters looks to the Congress to rectify this situation.
In closing, we applaud this committee's interest in nutrition and suggest that

you consider upgrading the National Cancer Institute's Diet, Nutrition and
Cancer program through whatever mechanisms are appropriate, since it now
constitutes only seven-tenths of one per cent of NCI's overall '76 budget.

THE COMMONWEALTH OF MASSACHUSETTS,
UNIVERSITY OF MASSACHUSETTS,

FOOD MANAGEMENT 'SCIENCE LABORATORY,
SCHOOL OF BUSINESS ADMINISTRATION,

Amherst, Mass., July 30, 1976.
Mr. ALAN STONE,
Staff Director, Senate Subcommittee on Human Nutrition,
Washington, D.C.
DEAR Mn. STONE: I just learned of the recent hearings of the Subcommittee.

Although I could not attend personally, I am sure you received useful testimony
and good advice from the experts usually expressing views on these matters.
I assume that, just as in previous hearings, one particular discipline (mine)
was not represented. If this was indeed the case, please permit me to volunteer
my contribution to your hearing in a few words here.
As I pointed out in the enclosed reprint from Science, the normative aspect in

human nutrition, i.e., the problem of how to improve it, is a mathematical prob-
lem. This is a discipline which is conspicuously absent from the educational back-
ground of most food, nutrition, medical, and consumer experts, and makes it dif-
ficult, if not impossible, for them to conceptualize properly the very problems they
seek to solvd.
The obvious point in case is the preoccupation with nutrition education in

terms of teaching good food-intake habits. This approach is in conflict with the
well known fact of interpersonal food-preference differences and with the theoret-
ical observation that there can be infinitely many food intake patterns which
are all nutritionally adequate. Which one of these patterns, may I ask, should
be singled out, and by whom, to be followed by an obviously heterogeneous
population, especially if some segment (s) will not have access to the food or,
more likely, will not have the money for buying it? The answer is obvious: no
one can impose his or her food preferences on others with much success. In this
maxim lies, in my opinion, the bankruptcy of the present methodology of nutri-
tion education. All the nutrition surveys, including recent school lunch plate
waste studies, clearly indicate that people are unwilling to follow the restrictive
and yet unspecified guidance offered by the traditional school of nutritionists.
The value of this guidance, such as the Type A pattern of food group designa-
tions is itself questionable, especially with the increase of new and "fortified"
food products on the market. It was found repeatedly that even hospital meals
planned by dietary experts are often "unbalanced" nutritionally, as an enclosed
reprint from the Journal of ADA shows.
For these reasons, in another enclosed publication in Food Management I came

out in favor of nutrionally labelled and balanced meals as the practical answer
to improve nutritional health directly through products available to the consumer
in such a way that the food preference and nutritional needs are neither in con-
flict nor ignored. Considering the ever growing proportion of meals eaten away
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from home, such policy will bring us closer to the stated goals of the advocates
of better nutrition simply by giving the consumer a practical chance to satisfy
his or her nutritional needs. The rest of this article points out the technological
necessities to establish such practice in our food service industry which, since
the article was written, has been greatly enhanced by the increased availability
of mini- and microcomputers. You also may be interested to know that tech-
nologically it is now entirely feasible to provide shoppers with computerized food
shopping guides which would determine the content of individualized food baskets
with maximum utility, minimum cost, and balanced nutrition for any particular
family in any locality. You may rightly conclude with me that these new tech-
nological possibilities may soon sidestep the old issue of nutrition education, and
will replace it with the new issue of the education of nutritionists.
The fourth enclosed reprint from the Cornell Restaurant and Hotel Adnvinistra-

tion Quarterly, as well as the article in Science, indicates the need for interdis-
ciplinary education and research support to train future generations of food and
nutrition experts who can utilize and put into practice the above ideas and meth-
ods. Unfortunately, without that step any learned discourse on the role of
mathematics and computers in human nutrition will remain extremely difficult, as
you yourself will undoubtedly discover.
I believe that these issues should be included in some way in the deliberations

of your Subcommittee in the best interests of the American people, regardless
of how difficult it may be. If you agree, I will be glad to furnish more information
or make myself available for consultation with your committee at your conven-
ience. As of September 1, my address will be: 2719 Curry Drive, Adelphi, MD
20783.
In the meantime, I would appreciate receiving a copy of the transcripts of

your last hearing, and advance notice of the future ones.
Sincerely yours,

JOSEPH L. BALINTFY, D. Eng.,
Professor of Management Science

and Operations Research Principal Investigator.
Enclosures.

[Reprinted from Science, Aug. 10, 19731

MATHEMATICAL MODELING AND HUMAN NUTRITION

(By Joseph L. Balintfy, School of Business Administration, University of Massa-
chusetts, Amherst, Mass.)

Jean Mayer's article "Toward a national nutrition policy" [1] is an impres-
sive report on the recent history and accomplishments of social contributions
to the improvement of nutritional health in this country. Mayer is right in point-
ing out the casual relations between improper diet and malnourishment, and he
is also right in listing the potentialities of institutional feeding programs, food
labeling, education, and research as possible means of achieving improvement
on a national scale. However, he is not specific as to how these factors can
significantly affect the following of "proper diets" and thus eliminate the causes
of malnutrition.
Most nutritionists seem to share the mistaken assumption that the knowledge

of the nutrient composition of foods and the recommended dietary allowances
is somehow sufficient to plan a diet, when in fact this information contains only
part of the coefficients of the system of mathematical equations that must be
solved to determine non-negative quanties of food. Contrary to popular belief,
the problem of diet planning is not a nutritional, but a mathematical one [2].
Moreover, the term "proper diet" defies definition, both conceptually and opera-
tionally, unless the problem is cast into some mathematical model built upon
the concepts of constrained optimization techniques. The scientific methodology
to plan diets which are "proper" in the sense of satisfying consumers while meet-
ing nutritional and budgetary allowances is already well developed [3,4]. Years
of research and repeated comparisons in many institutions [4, 5] have consistently
shown that diets planned with mathetmatical techniques on computers will cost
less (by 10 to 30 percent), be preferred, and be better balanced nutritionally than
diets planned by conventional means. It is laudable that increased federal fund-
ing is now available to extend particiption in the school lunch and other volume
feeding programs. But by changing from the conventional to the mathematical
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(computerized) method of diet planning, these programs could be extended to
about 20 percent more people without extra funds.

Other disturbing signs point to the existing shortcomings in diet planning
methods. One is the proposed rule of the Food and Drug Administration for
nutrition labeling [6]. Nutritionists without mathematical models have limited
use for precise nutrient composition data; more data means only that more
information will have to be ignored. The proposed labeling formally advocates
shortcuts in determining the precision of nutrient values that do not benefit
the consumer, yet place unnecessary constraints on the food packagers. In this
process, the issue of the consumer's right to know and the method of using the
information are confused.

It is consistent with this picture that the majority of the population is ignorant
or indifferent about proper diets. Of the millions who "eat out," no one can pur-
chase a balanced meal. A fixed combination of menu items that explicitly guar-
antees some specified fraction of recommended daily allowance [7] is yet to be
included in the menus of our food service industry.
A move toward mathematical methods for meal planning will require an inter-

disciplinary approach, with the participation of fields not traditionally linked to
that of human nutrition. Only with the aid of mathematics, mathematical statis-
tics, psychometrics, operations research, and computer science can the vast
amount of information generated by nutrition science be fully utilized in medical
or economic decisions. Mathematical modeling is the key to the perspective Mayer
envisions when he calls for the cooperation of the scientific community in re-
examining "our policies and habits concerning food." Within this broad frame-
work, however, three specific issues emerge that must have top priority in our
national nutrition policy. These are the problems of data, education and research.

Nutrition science is a quantitative field, routinely producing and using a
large amount of tabulated data. It should be a fundamental part of our national
nutrition policy to see that a reliable source of food nutrient composition data
is available and easily accessible to the public through a central computerized
data bank.
To help nutritionists begin to conceive diet problems in mathematical terms, a

complete overhaul of the curriculum in dietary education is necessary. The
recent report of a study commission on dietetics [8] omits any reference to this
need. The recognition of the role and vaule of scientific methods in diet planning
is the responsibility of the leading educators and researchers in nutrition science.
Until this responsibility is met, cooperation between experts and other scientists
who are now often considered "outsiders" will be hindered.
The art of mathematical modeling in the field of human nutrition is still in a

developmental stage. With more and better data and with improved interdisci-
plinary cooperation, research teams could develop more sophisticated and accept-
able models of diet planning that could be applied in hospitals, supermarkets,
restaurants, and even to the cost-of-living index [9]. Research in these areas de-
mands both talent and funds, but the return in benefits to the public far out-
weighs the investment. The extension of funding for diet planning research
should be an integral part of any program or policy which is aimed at the re-
vitalization of nutrition science and the increase of its potential contributions to
our life.
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[Reprinted from Journal of The American Dietetic Association, December 1972]

INTEGRATED NUTRITION AND FOOD COST CONTROL BY COMPUTER 1

(By Mary Jane Gelpi, R.D.', Joseph L. Balintfy, D.ENG.', Lyman C. Dennis II 2, and
Irene K. Findorff, R.D.2 4 Computer Sytem Research Graduate School of
Business Administration, Tulane University, New Orleans, La.)

Computer systems utilizing mathematical programming 5 have been designed
and applied to menu planning. Implementation of regular and multi-diet programs
of computerized menu planning demonstrates significant raw food cost savings
and greater nutritional control than is generally obtainable with conventional
menu planning techniques.

It is widely accepted that any efficient feeding program involves the advance
formulation of a menu and that control cannot be achieved without prior plan-
ning. Control for large-scale feeding operations begins with the definition of menu
planning as a decision process to assure satisfaction of a large set of simultaneous
requirements of nutrition, palatability, and production. The recognition of the
mathematical nature of menu planning [1] led to the application of mathemati-
cal programming in diet planning [2,3] and menu planning [4] models. Imple-
mentation of mathematical programming to menu planning [5-7] demonstrates
that menus planned by conventional, manual techniques are not optimal with
respect to food cost and nutritive control. Menu planning models developed by
Balintfy and other investigators [8-11] have been adapted for use in hospitals
and related institutional food service operations, and resultant menus have
afforded raw food cost savings of 9 to 34 per cent while satisfying nutritive stipu-
lations with greater accuracy than was possible with conventionally planned
menus [12].
The tool for performing precisely and efficiently all the computations called for

in the mathematics of balancing diets is the computer. This article reports the
results achieved by an integrated computerized menu planning system designed,
implemented, and evaluated during seven years of research. The purpose of the
study was to evaluate the raw food cost, palatability, and nutritional content of
conventional menu plans vs. menus planned with computer assistance. The inves-
tigation reported here was conducted during 1968-69 at the 253-bed West Jeffer-
son General Hospital in a suburb of New Orleans. The dietary department,
directed by a head dietitian and five staff dietitians,' serves approximately 550
patient meals and 600 to 800 persons each day in the cafeteria.
The conventional menu plans served at the hospital are seasonal cycle menus

consisting of a selective regular diet menu and a number of non-selective modi-
fied diet menu plans patterned after the regular menu. The computer models devel-
oped to plan menus reflected these features of the conventional system.

1 This investigation was wholly supported by PHS Grant 00087.
2 Present address: Management Optimization Systems, Inc., New Orleans.
3 Present address: School of Business Administration, University of Massachusetts,

Amherst.
4 The authors would like to express their appreciation to Michael Neeb for the design of

the reporting system which produced a considerable portion of the results presented and
to Barbara Clardy for extensive dietary technical assistance.

5 "Mathematical programming" is a collective term used to identify a relatively new
branch of applied mathematics which includes linear programming, integer programming,
non-linear programming, and stochastic programming. The word "programming" stands
for "programming optimum activities" in the context of this terminology and has nothing
to do per se with computers. The solution of mathematical programming problems of
realistic size, however, cannot be attempted without the aid of high speed digital computers
which are coded (programmed) for such tasks. For further details, see reference ( 1).

6 The researchers gratefully acknowledge the cooperation and assistance of David M.
Smith, F.A.C.H.A., Administrator, West Jefferson General Hospital, Marrero, Louisiana,
and the dietary staff under the direction of Margaret Granier, R.D.
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The results to be described were obtained from a dietary information systemorganized around a time-shared computer and a dedicated disk file 8 linked viatelephone lines to remote terminals at the West Jefferson General Hospital andtwo other cooperating hospitals. The dietary staff of each hospital possessed on-
line access to centrally shared data files, to a library of various information pro-grams, and to the menu planning program. Data on food items, recipes, and the
nutritive composition of foods for each hospital were collected, organized, and
stored on the disk file. Details of the coding and operational procedures are avail-
able [13]. The first model developed and implemented produced menus on-line
through a multi-stage process, that is, through a day-by-day planning process
with the control benefits of the on-line environment [14]. The second model
planned the optimal set of menu items for the entire menu planning cycle in a
single stage, and this plan was then computer-scheduled into daily menus [15].
In the final stages of the research, a mathematical programming model was built
and implemented to plan modified diets by computer.
Data evaluating the computer models were systematically collected during the

implementation of each menu planning system. The evaluations are presented
here in two phases—Phase One reporting the results of a one-year comparative
study of conventional and computerized regular diet planning and Phase Two
comparing conventional and computer planning of eleven modified diets.

SELECTIVE REGULAR DIET MENU PLANNING

Evaluation of regular diet planning concentrated on three controllable aspects
of the conventional and computerized systems: ( a) raf food cost, (b) palata-
bility as measured by patient satisfaction, and (c) nutritive value.
Raw food cost
To study the effects of all influencing factors, the service of conventional and

IBM 7044.
s IBM 1301.
9 IBM 1050.
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computer-planned menus (including both single-stage and multi-stage com-
puter plans (was alternated throughout the study. Data were collected for ten
planning periods which varied in length from two to six weeks. Because of the
selective nature of the regular diet, the statistics for average raw food costs
were weighted by the number of patients selecting each menu item.
The upper line of Figure 1, indicating average raw food cost per patient on a

regular diet based on the price level of September 27, 1968, illustrates consider-
able differences in food cost, ranging from $1.15 to $1.20 for conventional menus
and from $1.00 to $1.09 and 92 and 99 cents, respectively, for multi-stage and
single-stage computer menus. The weighted average indicates savings of 16.35
cents a day for each patient served a regular diet planned by the computer. This
saving could have been increased to 21.87 cents if the superior single-stage menu
planning model had been used consistently.
Food cost figures for the middle line (figure 1) were obtained from the hospital

accounting records and represent the total raw food cost for the regular diet,
modified diets, and the cafeteria divided by the number of meals served, and
then calibrated for correct indication of the menu planning periods. These values
show the historical food cost data per meal based on the total cost of raw food
for all regular diets, modified diets, and cafeteria meals. It is interesting that
total raw food costs moved in close harmony with the regular diet raw food
costs and were always lower when menus were planned by computer. This is
explained by the fact that the content of both the modified diets and the cafeteria
menus were affected by the regular diet menu. Based on meals served during
1968, the toal raw food cost saving achieved through computerization of only the
regular diet menu planning was $17,349.24, a significant 10 per cent of the total
raw food expenditure. This food cost saving was realized during the same period
that the wholesale index of farm products and processed food rose 3.9 per
cent [16].

Palatability as measured by patient satisfaction

It was of interest of evaluate how different planning systems affected patient
satisfaction. For this purpose, a questionnaire designed to test the patient's
acceptance of conventional and computer-planned menus was distributed to
5,740 patients on the regular diet at the time each was discharged from the
hospital. Subjects were asked to circle three of sixteen descriptive terms assigned
a ranking and numeric scale by hospital staff members ranging from "delicious"
(scale value, 3.25) to "unappetizing" (scale value, 13.33). Other specific aspects
of satisfaction—taste, temperature, variety, amount, texture, color, and service—
were also included in the questionnaire and were rated on a 7-point scale from 1,
"excellent," to 7, "terrible." Of these, only variety was considered a factor that
might be appreciably affected by computerized menu planning.
The data graphed in figure 2 show the mean responses with 95 per cent

confidence intervals obtained from the measurement of general acceptance and
menu variety for the conventional and computer-planned menus. The means
exhibit only random variation and are not statistically different from each other,
indicating that palatability was as well controlled by computer-planned menus
as by the conventionally planned menus.
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FIGURE 2. Comparison of patient satisfaction measures and raw food cost for
the regular selective menus.

Nutritional content
An additional aspect of menu plans evaluated for both conventional and com-puter systems was nutritive control. Figure 3 shows data which depict thechanges in the average value of the menus for four selected nutrients—calories,protein, thiamin, and iron ". The average nutritive intake planned per patientper day is represented by the solid line; the dashed line indicates stipulatednutritive levels. The originally stipulated levels were changed after a reassess-ment of the hospital's nutritional standard based on results of nutritional anal-ysis made with computer assistance. Although the requirements for calories andiron were increased during the fall of 1968, the computer-planned menus con-tinued to meet the stipulated nutritive levels, but the patients received, on theaverage, food with a lower nutritive content due to random menu item selections.As can be seen from Figure 3, the computer menus met the stipulated nutritivelevels more precisely than did the conventionally planned menus.
It can be concluded from the evaluation of regular diet menu planning thatthe technique of mathematical programming permitted a hospital menu to beplanned which significantly lowered raw food cost while maintaining desiredpalatability and nutritional qualities.

10 Nutrient constraints used for menu planning were provided by the hospital dietarystaff and were based on the Recommended Dietary Allowances (17).
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FIGURE 3. Stipulated and actual nutritive composition of regular selective menus.

MODIFIED DIET MENU PLANNING

Based on experience gained in modeling regular diet menu planning, the re-
search staff subsequently undertook the design and programming of a com-
puterized modified diet menu planning system for at least 90 per cent of modified
diets. Balancing diets for more than one nutrient is a strictly mathematical prob-
lem of solving simultaneous systems of equations which may involve dozens of
constraints and hundreds of variables; mathematical problems of this size and
complexity can be solved accurately in a reasonable time only by a computer.
The most common conventional method of modified diet planning involves mani-

pulating menu items from Exchange or other food lists to construct menus with
suitable nutritional and palatability attributes. Exchange lists are organized by
categories of basic food groups with weighted nutritive values assigned to each.
Thus the calculation of diets according to the list principle has a major short-
coming, i.e., the nutritive data of individual institutional recipes are not calculated
and, consequently, the aggregate nutritive amounts for each diet are not utilized.
In contrast to the precision of computerized diet planning with the best available
compositional data, the methodology of conventional modified diet involves bal-
ancing sets of random variables (aggregate amounts of each nutrient) by trial and
error methods.
There are a number of differences between regular diet and modified diet plan-

ning methodologies, but the most significant is the problem of production links
between diets. Figure 4 depicts the conceptual design of the modified diet planning
system. From the regular selective menu for a given day, some or all of the menu
items were designated as input data to the modified diet system. Corresponding to
each of these regular items was a set of computer-stored recipe modifications for
each class 11 of modified diet, selected in accordance with the customary food pro-
duction modifications used by the hospital. These modified diet recipes were com-
pactly stored by means of a unique coding process, and recipe modifications were
based on substitute recipe ingredients, portion-size revision, and alternative menu
item selections. Through this concise recipe storage scheme, the recipe file was
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extended to provide several thousand alternative menu items suitable for meeting
prescribed requirements of various modified diet classes and diet types.' The
regular menu item numbers were the input data for a matrix generator program
which selected one or more appropriate modified diet recipes from the extended
recipe file to create data matrices for each diet class every day. Using the stored
data, a special mathematical programming model planned menus for each diet
type satisfying nutritive levels with specified precision at minimum cost. Because
the computer system employed nutritive values calculated exactly for each ver-
sion of menu items served by the hospital, the conventionally used Exchange list
method [18] for modified diet calculations was completely by-passed.

DIET CLASS
MATRICES

DIET TYPES •

(I )

( 2 )

(3)

( 4 )

REGULAR MENU FOR DAY I

CALORIC
DIETS

1800 CAL

MATRIX GENERATOR
INPUT

SOD RESTR
DIETS

1000 MG
SOD RESTR

1500 CAL

1200 CAL _I

1000 CAL

BLAND
DIETS

BLAND

CALORIC AND
SOD RESTR

DIETS

[ BLAND
FAT RESTR

1

BLAND
SOD RESTR

DIETS

1500 CAI. BLAND
1000 MG 1000 MG

RESTR SOD RESTR-
-----

1200 CAL
1000 MG

SOD. RESTR

1000 CAL
1000 MG

SOD. RESTR

FIGURE 4. Conceptual system of modified diet planning by computer.

Figure 5 shows a print-out for a 1,500-kcal diet served without change to a
patient with diabetes. Note that these menus reflect the caloric requirement of
"less than or equal to 1,530 kcal," which a survey of dietitians and doctors indi-
cated was an acceptable caloric standards for the 1,500-kcal diabetic diet. This
menu was generated from the items on a regular menu. The particular recipe
modification corresponding to each item selected by the computer is referred to
as "version" 1, 2, or 3. The printed name of the menu item does not reflect the
changes indicated by the modified diet version chosen. Portion size by weight and
food cost of one portion of the altered menu item are indicated.
The raw food cost of this one-day menu was 98.96 cents. The required levels of

nutrients are expressed as either less than or equal to a required amount or
greater than or equal to a required amount. Since a range was stipulated for
carbohydrate, both inequalities were used. The nutrients actually supplied by
this menu demonstrate the close control achieved. The slack percentages represent
each nutrient deviation from the required level.
Table 1 shows the same computer-planned 1,500-kcal diabetic menu shown in

Figure 5 but finalized for presentation to the patient. Menu item portion sizes

" The term "diet class" refers to common qualitative criteria for differentiation of modi-
fied diets, e.g., low-sodium, bland, diabetic, and so forth. "Diet type" refers to the quanti-
tative nutritive levels stipulated for various diets belonging to a particular class.
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were converted manually from actual weight to volume measures where appro-

priate. In Table 1, measures are not noted for items with standard portion sizes.

For example, 8.6 oz. skim milk by weight is, in fact, 1 cup by volume. In addition,

the menus were color-coded to facilitate the serving operation and provide im-

mediate identification of diet classes.

DIET NAME-DIABETIC (1,500 CALORIES)-DAY 7

•
Cate-
gory

Recipe
No. Recipe name Version

Portion

Size
(ounces)

Cost
(cents)

Breakfast:
1 900700 Prune juice 1 2. 1 2.40

2 900040 Bacon strips 1 . 5 2. 31

3 230020 Farina 3 11.7 8.33

4 440040 White bread 1 1.0 1.35

5 480040 Coffee/cream/sugar 1 9.5 5.62
Lunch:

6 0 0

7 420040 Breaded veal cutlet 1 2.0 18. 01

8 330130 Mashed potatoes 1 7.0 2.92

9 900520 Green peas and mushrooms_  2 1. 7 4.46

10 900585 Combination salad 2 2.5 2.67

11 900710 Purple plums in syrup 1 3.0 5.37

12 470000 White bread with butter 1 1. 2 2. 55

13 480140 Iced tea/superose 1 8.4 1.79
Dinner:

14 900310 Cream of mushroom 1 4.0 2.67

15 40170 Grilled minute steak 3 2.0 15.99

16 0 0

17 210010 Buttered leaf spinish_ 2 3. 5 4.98

18 280040 Peach salad 1 2.8 7.77

19 180025 Dietetic Jells 1 2.0 1. 20

20 470000 White bread with butter 1 1. 2 2. 55

21 450080 Skimmed milk 1 8.6 6.03

Note: Food cost for 19 menu items is 98.96 cents.

NUTRITIONAL SPECIFICATIONS

Required Nutrients Slack

Number Nutrient name level Units in diet percentage

1 Calories (Lt.)  1, 530.00 1,439. 75 5.899

2 Protein (Gt.)  70.00 Grams 71.90 2.720
3 Fat (Lt.)  70.00  do 61.72 11.828

4 Carbohydrate (Gt.)  138.00  do 151.40 9. 708
5 Carbohydrate (Lt.)  162.00  do 151.40 6. 545

6 Carbohydrate breakfast (Lt.) 53.00  do 47. 56 10. 267

7 Carbohydrate lunch (Gt.)  100.00  do 111.92 11.923

8 Calcium (Gt.)  760. 00 Milligram 977. 09 28. 565

9 Iron (Gt.)_ 13. 50  do 18.67 38. 286
10 Vitamin A (Gt.)  5, 000.00 I.0 11, 452. 42 129. 048
11 Thiamine (Gt.)  .60 Milligram .95 58. 351

12 Riboflavin (Gt.)  .90  do 1.84 103. 965

13 Niacin (Gt.)  9.90 Milligram equivalent 25.87 161. 299

14 Vitamin C (Gt.)  65.00 Milligram 65. 14 . 216

FIG. 5. A computer-planned modified diet.

A menu for the same diet planned from the same regular menu by the con-

ventional Exchange list technique is shown in the bottom half of table 1. The
computer compilation of nutrients, displayed below the menu itself, clearly in-

dicates the nutrient deviations from the norm established. The cost of this menu
was $1.32 as compared with the 99-cent cost of the computer menu shown in the

top half of Table 1, a 33-cent saving per patient in good cost in this case.

EVALUATION OF CONVENTIONAL AND COMPUTER-CONTROLLED MODIFIED DIETS

To obtain systematic nutritive and food cost information about conventionally
planned modified diets, a study was conducted for two weeks. Information on

methods of food preparation and portion size was collected for menu items in-
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eluded in eleven conventionally planned modified diets. A study was also made
of the same diets, both as planned by the dietician and as served by the diet aides.
Similar data were subsequently collected for computer-planned modified diets,
and all the data were evaluated through the dietary information processing
programs of the system [13] producing (a) nutritional and (b) raw food cost
comparisons between the two methods of planning.

TABLE 1: Computer-planned and conventionally planned 1,500 kcal diabetic diets,
with nutrients calculated

Sunday breakfast
'4c. prune juice
farina
2 strips crisp bacon
1/2 pt. skim milk
1 slice toast
coffee with 2 indi-

vidual creamers
salt, pepper, Superose

COMPUTER-PLANNED MENU

Sunday noon
2 oz. special breaded

veal cutlet
regular mashed potatoes
1/2 c. plain peas and
mushrooms

combination salad with
Zero dressing

3 oz. dietetic purple plums
1 slice bread
1 pat butter
iced tea with lemon wedge
salt, pepper, Superose

Food cost: 98.96 cents per patient.

Sunday evening
1/2 c. cream of mushroom
soup

2 oz. plan grilled minute
steak

plain leaf spinach
diet peach-cream cheese
salad

dietetic Jello
1 slice bread
1 pat butter
1/2 pt. skim milk
salt, pepper

Nutrients Amounts
Percent

deviation

Calories 1, 440. 0 —. 04
Protein (grams) 71.9 . 03
Fat (grams) 61.7
Carbohydrate (grams) 151. 4 . 01
Calcium (milligrams)_  977.0 . 2
Iron (milligrams) 18.7 2
Vitamin A (I.U.) 11, 452. 0 1:3
Thiamine (milligrams) 1. 0 -7
Riboflavin (milligrams) 1. 8 1.0
Niacin (milligrams) 25.9 1.6
Ascorbic acid (milligrams) 65. 1 0

Sunday breakfast
1/2 small sliced banana
1 box Puffed Rice
plain scrambled egg
(I Exchange)

1 slice toast
1 pat butter
1/2 pt. homogenized
milk

coffee with 2
individual creamers

salt, pepper, Superose

CONVENTIONALLY PLANNED

Sunday noon
3 oz. special baked veal

cutlet
1/2 c. plain fresh mashed

potatoes
1/2 c. green peas and
mushroom caps

combination salad with
Zero dressing

100 gm. fresh orange
sections

1 slice bread
1 pat butter
iced tea with lemon
wedge

salt, pepper, Superose

Food cost: $1.316 per patient.

MENU

Sunday evening
2 oz. roast beef
1/2 c. egg noodles
1/2 c. frozen leaf spinach
sliced tomatoes on let-

tuce leaf
75 gm. diet Royal Anne

cherries
1 slice bread
1 pat butter
1/2 pt. homogenized milk
salt, pepper

1 measures are not noted for items with standard portion sizes.
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Nutrients Amount
Percent

deviation

Calories 
Protein (grams) 

1, 612.0
83.0

1 7•5
18.6

Fat (grams) 66.8 —4. 5
Carbohydrate (grams) 172. 3 1 14. 8
Calcium (milligrams) _  979.0 22.3
Iron (milligrams) 14.6 —2.6
Vitamin A (I.U.) 12, 730. 0 147.4
Thiamine (milligrams) 1. 2 98. 1
Riboflavin (milligrams) 2.0 121.4
Niacin (milligrams) 31. 1 213.7
Ascorbic acid (milligrams) 149.0 129.3

1 Nutrient violation.

Nutritional comparison

To evaluate the nutritive composition data, tolerance values were established

which could be used to measure the extent of nutritional variation inherent in

conventional methods of diet planning. These tolerances used in evaluating the

conventional diets were more generous than those used for computer solutions

as the computer could always meet nutritive requirements within a narrower

tolerance. The evaluation of the conventional diet utilized tolerance levels of plus
and minus 5 per cent, an attempt to approximate the nutritive precision expected
by physicians, dietitians, and hospital administrators.
The lack of control as judged by the 5 per cent tolerance levels for calories

with the 1,500-local conventional diabetic diet can be seen in Figure 6. This

graph illustrates the magnitude of the caloric deviation from the stipulated or
tolerable values, as well as the number of days that the sacceptable tolerance
ranges were exceeded; in this case, the caloric content was considered unaccept-
able for thirteen of the fourteen days of the study. This diet was typical, i.e.,

it did not exhibit exceptional nutritive variability as compared with other con-
ventionally planned modified diets. Diabetic diets have been chosen for presenta-
tion here because they require and receive more control attention than other
modified diets evaluated for this study.
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FIGURE 6. Calculated daily caloric content of conventionally planned 1,500-kcal
diabetic diets as served to patients.

That all the diets evaluated produced similar results is clear from Table 2
which presents the frequency of violation during a two-week period of 5 per cent
tolerances around nutritive constraints in the elevens conventional diet menus.12

12 All evaluations are based on planned (not ingested) nutrients, since computerization
affects only planning methodology.
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For each diet, the 5 per cent tolerances were applied to all nutrients for which
control was specified. The minus and plus notations indicate, respectively, that
any value less than 5 per cent of the stipulated requirement was not acceptable
and a value greater than 5 per cent of the stipulated requirement exceeded the
tolerance permitted. As a typical example of daily nutritive variability, the
source data for Table 2 indicates that for the 1,800-kcal diabetic diet, twelve of
fourteen daily dietary plans failed to fall within the 1,710- to 1,890-kcal range.
Out of 154 possible nutrient-days, thirty-nine violations occurred. Zeros indicate
that the stipulated nutritive requirement was satisfied for all fourteen days;
dashes mean that control of the nutrient was not required for that diet type.
The last column in Table 2 contains a summary of the data in terms of the

percentage of total nutrient-days that requirements were violated. The degree of
violation appeared to increase with the complexity and restrictions of the diet.
These data revealed that the first six sample diets exceeded tolerance values on an
average of 29.3 per cent of the time and that the last five combination diets ex-
ceeded control levels 32.4 per cent of the time in terms of the total nutrient-days.
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That deficient control was still observed when the satisfaction of nutritive
requirements was considered on an average rather than a daily basis is shown
from the data in Table 3. Although the computer-planned diets met the nutritive
requirements with consistent exactness, the convenional diets violated nutritive
tolerances for calories, fat, and carbohydrate. Comparison of Tables 2 and 3,
shows that nutritional balance was more nearly achieved by manually planned
diets when appraised on an average over a two-week period than on a daily
basis. The figures in Table 3 also show that errors do exist during the transition
from plan to service and in some cases deviations in nutrients were magnified
in actual food service.
Data in Tables 2 and 3 show the degree of the inherent shortcomings in the

Exchange list method. It was predicted that that mathematical approach would
produce better control of nutrients and palatability than the conventional
method could provide; the results of this study confirm this. This conclusion
is limited to the comparison of the planning methodologies alone; clinical rami-
fications of the findings should be established by other studies.
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Raw food cost comparison
That the mathematical diet planning models produce food cost savings as well

as a higher degree of nutritional control can be seen from the information in
Table 3. The conventional modified diet as planned and served ranged in raw food
cost from $1.16 to $1.29, whereas the analogous computer diet showed respective
food costs of 87 and 89 cents. Food cost to the hospital is determined by the menu
as it is served; thus the indicated mean raw food cost savings was 40 cents per
day per patient. Similar savings were confirmed when the other ten modified
diets were appraised with respect to food cost. The projected savings possible
through the use of computer-planned modified diet,s are illustrated in Table 4.
The mean food cost savings, for all eleven diets evaluated during the two-week
study, when projected for a three-month cycle, would be $1,500. These results
discredit the widely held belief that modified diets must be expensive to serve
and at the same time indicate that multiple nutritive and palatability constraints
can be satisfied with minimum food cost when mathematical optimization tech-
niques are used for diet planning.

TABLE 4.-PROJECTED SAVINGS POSSIBLE THROUGH USE OF COMPUTER-PLANNED MODIFIED DIETS'

Diet
Mean

patients/day

Projected
patients per
3-mo cycle

Food cost
savings per
day (cents)

Food cost
savings per
3-mo cycle

Bland 16.0 1,440 24.0 $345.60
Sodium-restricted 9. 5 855 28. 5 243. 68
Diabetic:

1,000-kcal O. 5 45 17. 1 7. 70
1,200-kcal 0.8 72 26.0 18. 72
1,500-kcal 2.5 225 42. 1 94.72
1,800-kcal 2. 3 207 55.6 115. 09

Bland:
Fat-free 1.6 154 -10.1 -15.55
Sodium-restricted 1.2 108 21.5 23. 22

Sodium-restricted :
1,000-kcal 1.0 90 -9.7 -8. 73
1,200-kcal 1. 1 99 16.7 165. 33
1,500-kcal 2.0 180 29.4 529. 20

Total 38.5 3,465 1, 518. 9 8

1 Dietary census reports compiled at West Jefferson General Hospital, Mar. 17 to 30, 1969, and computer evaluations of
onventional a nd computer-planned modified diets, Mar. 17 to 30, and May 19 to June 1, 1969, respectively.

FOOD PRODUCTION CONTROL

It was mentioned earlier that a specific mathematical problem exists in multi-
diet planning because of the necessity of providing production links between
the diets. Without these links, the different diets optimized independently may
contain too many different items relative to available food production capacity.
After some initial experiments, a coding system was devised which reduced food
production diversity to a minimum and produced an acceptable number of ver-
sions and portion sizes. In computer-planned simple diets, there were actually
fewer versions and portion sizes than in hand-planned diets. Overall, however,
the computer-planned modified diet menus did introduce 12 to 18 per cent more
versions and portion sizes than comparable hand-planned diets due to more
combination diet versions and portions.
Before computerization, because of the limited number of employees avail-

able to implement the food service operation at the study hospital, most modi-
fied diet menu items were prepared to meet the requirements of the most re-
strictive diets. This procedure imposed unnecessary nutritive restrictions on
many of the patients on modified diets who could be permitted more palatable
food. The modified diet menu items for the computer-planned diets eliminated
much of the over-restrictiveness in an effort to provide more appetizing food to
the patient while still adhering to the limitations of his diet. In addition, it
was found that many specially packed items required by Exchange lists could
be eliminated in favor of unmodified or slightly modified items from the regular
diet. Although a few additional menu items were needed for the production
and service of the computer diets, the meals were more palatable than those
planned by conventional methods.
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As shown previously with conventional diet menus (Table 2), the more re-
stricted a diet becomes, the greater the frequency of nutritive violation. Because
the hospital endeavored to control production by preparing only a few modified
diet menu items, nutritive satisfaction was often not obtained. The computer
techniques imposed reasonable production demands with improved nutritive
control and savings in food cost. Further improvements of the system were pre-
vented only by the expiration of funds for the project.

OPERATIONAL CONSIDERATIONS

The results reported above were based solely on experience with the Tulane
research systems for regular and modified diet menu planning. Because, from
a systems viewpoint, this was a research rather than a production-oriented en-
deavor and because the Tulane computer, operating with a specially designed
on-line configuration, required specialized computer programs, the actual diet
planning systems as developed by the researchers are not immediately applicable
or readily convertible to hospital production situations. However, some discus-
sion of the principal cost factors of a computer-assisted dietary system may be
of interest.
The principal costs facing those interested in a computer-assisted menu plan-

ning system are: (a) the system, (b) data base development, (c) system in-
stallation, (d) system operation, and (e) some contribution to the cost and
maintenance of the computer on which the programs are run.
The institution installing a computer-assisted dietary system will find that the

task of data base development (the collecting and processing of recipe and food
item data) will require about 75 per cent of the staff effort allocated to the total
project. If a dietary department is willing to use recipes other than its own, a
presently available proprietary data base can significantly shorten implementa-
tion time. Several regular menu planning systems based on Tulane research are
available. A computer manufacturer distributes a free computer-assisted menu
planning (C.A.M.P.) system [11], and several firms offer proprietary dietary
systems, including enhanced versions of C.A.M.P.
On the basis of a fully operational menu planning computer system and avail-

able experienced staff, estimates can be made of computer costs. If menus are
planned for a two- to four-week period and cycled over a season, the computer "
time needs for a quarter will be approximately 4 hr. for all phases of regular
and modified diet menu planning.

CONCLUSIONS

A new dimension in the management of food services has been achieved with
the design and implementation of these regular and multi-diet systems for
computerized menu planning. By producing food costs saving with im-
prived nutritional control and patient satisfaction, these systems serve as
an efficient tool for the management of institutional feeding. The shortcomings
of computer-planning menus observed, such as indirect control of production
time, labor, and available equipment, have been remedied in more recent
production systems based on the research described here.
Systems based on the Tulane research (C.A.M.P. and others, including enhanced

versions of C.A.M.P) have been and are operational in hospital, school, nursing
home, and prison feeding situations. The authors are aware of applications in
Canada, Great Britain, and Western Europe in addition to several dozen in the
United States.
The research systems described here are primarily decision-oriented; hence

computerization is limited to feeding correct and up-to-date information into the
menu planning models. This approach did not attempt to do justice to the many
possible computer applications in the day-to-day operations of dietary depart-
ments.
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[Reprinted from Food Management, January 1974]

COMPUTERS 1984

(By Joseph L. Balintfy, Ph. D.1)

It's always risky to prophesy the future. Yet some trends in computers and
institutional foodservice are obvious: there will be more computers of snore
kinds available in 1984 than there are now, and there will be more foods and
more kinds of food products for more customers. It is more difficult to predict
how computer advances will affect food management.
Today's shopping list of computers, minicomputers, small, medium and large

computers and computer utilities and networks, are all waiting to be used by
foodservice directors and dietitians. The cost of using computers or buying them
will continue to go down. The only problem is the computers don't come packed
with data and programs.
Data and instructions for collecting or using it will have to be provided by

the users, present and future. Foodservice directors and dietitians, who know
food management, will have to dream up ways of making computers serve them.
In this context it's clear that to predict the future of computers in food man-

agement, we must predict the evolution of food management ideas and their
computerization. We can speculate about various stages of advancement in

1 Mr. Balintfy created the first computer assisted menu planning program, CAMP. He is
an acknowledged authority in the area of computer application in institutional foodservices.
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different segments of the foodservice industry. We shall discuss three main
evolutionary stages.
The first stage is simple electronic data processing. We can easily predict

that the overwhelming majority of the foodservice industry will pass this plateau
by 1984. Almost any computer facility can be used to adapt tasks presently done
by hand; anyone can think of detail work or records keeping applications with-
out much training or exposure to computers. Applications like these, which
make no attempt to integrate the whole data processing system may be regarded
by 1984 as merely training for foodservice managers. Once people begin to use
computers for these purposes, they will quickly recognize that, with expert help,
computers can do entirely new tasks or previously infeasible tasks. This is the
next stage of evolution.
In the second stage of computerization, experts will help foodservice managers

to construct a generalized framework of computerized management information
systems. Such systems are characterized by large data banks, instant access to
information and programs to cross-reference and interrelate facts and figures.
All this will produce hitherto unavailable reports for management, based on
large volumes of data and the vast numbers of interconnections made possible by
computers' high computation.

BY 1984 ALL MAJOR VOLUME FEEDING INSTITUTIONS WILL ROUTINELY USE
COMPUTERS FOR MENU PLANNING

STANDARDIZED RECIPES—A MUST

When this stage is reached, the recipe data file will be fully coded and stored
for use in subsequent reports by the computer. Recipes are the most important
documents of any volume feeding system. They provide the information, not
only to govern converting raw foods into menu items, but also to control other
aspects of foodservice. Relations between sales and the various food ingredients
to be purchased, relations between the latest food prices and the raw food cost
of the products, relations between the nutrient composition of ingredients and
that of menu items—or between what is on hand and what should be available
and what must be bought are of crucial importance. Yet foodservice directors
and dietitians know that without computers these relations cannot readily be
expressed quantitatively because of the mass of computational detail involved.
This is the classic case, for food management, where computers can perform
tasks not manageable by manual methods, making new and more accurate
information available. All this will be made possible by standardized recipes.
Without standardized recipes, there can be no computerized food management
information systems, and there can be no truly standardized recipes without a
computerized management information system.
In this second stage of computerization, computers and foodservice managers

will interact closely. Foodservice directors and dietitians in 1984 can look forward
to reports from the computer concerning all aspects of their operations. Food
production will be assisted not only by the steady increase of convenience food
items, but also by an increased level of process control by the computer. Comput-
ers will scale recipes according to production needs and will even print the
labels on bags of ingredients to be assembled before cooking, while simultaneously
recording the transaction on inventory and cost reports. On the other hand, the
manager who is less concerned about the nitty-gritty can evaluate several alterna-
tives of whole menu cycles by computer from the point of view of food cost, labor,
equipment utilization, customer census and so on, without having to serve them.
With such assistance, managers will be better able to understand the relations he
deals with and the control he can exert over his system.
The prototypes of computerized food management information systems were

developed in the late sixties and are presently available both in the public domain
(as in the CAMP documentation) and commercially. By 1984 all foodservice direc-
tors will be familiar with the benefits of such systems and the majority of volume
feeding operations will use computer control in one version or another.

PREFERENCE AND FREQUENCY

This brings us to the third and most advanced stage of computerization in food
management to be reached by 1984, when computer systems will be routinely used
both for information processing, and as decision-making tools. Here we are talking
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mainly about systems and services which do not exist today but certainly will by
the end of the decade. To flesh out these predictions, let us consider for a moment
the present frontiers of know-how in food management research and their likely
impact on computers and customers 10 years hence.
We have discussed some advantages of computers in dealing with foodservice

data and with relations among the data. This sets the stage for experiments and
studies concerning the nature of these relations per se. The studies of relations
between quantities is called mathematics; its application to reality leads to the
formation of mathematical models. Such models provide double benefits for the
computer-oriented foodservice director. They provide, first of all, a safe theoreti-
cal foundation describing possibilities and options. Second, they provide a blue-
print of instructions for computers in the only language they understand. Further-
more, with theory comes abstraction, and with abstraction comes the freedom and
opportunity to talk about complexities and generalities in terms at once simple
and specific.
Take the issue of customer preferences for meals. There is nothing more com-

plex or more general among foodservice directors' objectives than satisfying cus-
tomers' preferences. This most general and complex problem can be dealt with by
mathematical models and computers. Since computers can handle only quanti-
tative information, we had to first measure and define preferences for menu items.
We soon realized that none of the traditionally used food preference data was
good enough for the computer. As we discovered, the reason is that the preference
for an item by a person or a population is not a constant attribute of the item.
Instead, it is a function of the time since the last exposure.
In other words, the preference and the frequency of serving an item are related

quantities, one defining the other according to a special rule of correspondence. In
mathematical terms, this relationship is called a function, and it is characteristic
of the items and persons involved. However, it turns out that it is possible to
estimate these functions in practice. And nothing is more appropriate for the
computer than such data in functional form, to be stored and evaluated and
utilized by a mathematical model.
The graph, on page 255, shows, the preference-frequency function of an astro-

naut, plotted appropriately by a computer for two items from the Skylab menu.
The horizontal scale is the frequency of servings in 28 days, and the vertical scale
indicates the preference in terms of utility, on a centered ratio scale. In non-
mathematical terms, utility is something like satisfaction: up to a point, the
astronaut wants more servings; past a certain frequency, he becomes tired of
the taste, and his satisfaction and preference decline with more frequent servings.
While this scale is based on centered ratios, similar preference indicators can be
devised from hedonistic scales or even on the Neumann-Morgenstern utility scale.
The graph shows that for both filet mignon and veal there is a unique fre-

quency (9.34 and 4.01 servings per four weeks respectively) where the prefer-
ences are maximal. Either increasing or decreasing the serving frequency rela-
tive to these values will tend to decrease the utility the items would contribute to
the menu cycle. The model shows, and consequently the computer will know, by
exactly how much. This is important because the unconstrained maxima of these
functions—the "bliss points" as economists call them—will seldom be reached
in reality. The vertical scale also shows that this particular astronaut rates the
utility of filet mignon more than four times higher than veal. This is, of course.
his prerogative.
The same techniques can be used to get similar information from anyone by

means of questionnaires. Indeed, it is already being applied in large scale studies.
Theoretically, everyone may have a different preference-frequency function for
each item, and the functions may also change over time. Practically, however, a
lot of data clustering and condensation may occur for homogeneous populations.
In any case, functional representation of preferences seems to provide the first
reliable measure for this aspect of customer preference for a sequence of meals.
Other aspects, or more precisely, the utility of other aspects, can easily be added.

More mathematical and statistical techniques, like methods of conjoint measure-
ments and multiattribute utility theory, contribute the formulas that permit us
to determine the joint effect of menu items in the total utility of the meals. While
we all know that apples and oranges can not be added, these new techniques make
it possible to combine utilities of different menu items correctly and thus ul-
timately to represent a population's preference for a whole menu cycle by a
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single number. Typically, this number will embody such aspects of preference and
the utility of menu items as defined by their freguencies, the weights of the im-
portance of the courses, and the effects of compatability between the items in the
meals.

The Preference -

Frequency
Functions of

Astronaut

Dr. Joseph Kerwin

for two selected items

of the Skylab Menu.

The data was provided
through a questionnaire fil-
led out for the author by
courtesy of NASA. The
mathematical model ap-
plied is described in "Model-
ing Food Preference Over
Time" by J.L. Balintfy, W.J.
Duffy and P. Sinha, to ap-
pear in Operations Re-
search, 1974.
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What we have described thus far is a new process to do two things: first, col-
lect and interpret the preference survey data for a given population by computer;
and second, apply this information to a given menu cycle, computing the total
utility of that cycle, again by computer. Once the data is collected, we can evaluate
a given menu plan. A computer can now provide the expected utility rating for it,
a single number. Our data can be applied to another menu plan to produce an-
other rating—lower or higher. But is the primary problem of food management
to evaluate plans ex post facto? Clearly this is like locking the barn door after
the horses are gone. The real problem is how to plan a menu cycle to begin with
that will maximize customer preferences and thus have the maximum utility. This
is the gargantuan decision making task that foodservice directors and dietitians
of the future will rely on computers to solve. As a matter of fact, there is plenty
of empirical and theoretical evidence to suggest that menu planning decisions
cannot be optimized without turning the job over to a computer and a mathemati-
cal program. Such programs already exist, and as the foodservice industry's
knowledge of computers grows, they will surely be made use of.

IN 1984 PEOPLE WILL CHOOSE BETWEEN PRE-SELECYM MEALS
INSTEAD OF MENU ITEMS

We can predict, therefore, that by 1984 all major volume feeding institutions
will routinely use computers for menu planning. Their computers will be packed
with preference survey, recipe, cost and nutrient data for all their items. Utility-
maximized menus which meet budget and nutritional allowances as well as
production and service specifications will be computer produced. The already
familiar package of information processing programs will be easily integrated
with the new menu planning capabilities. Together they will generate purchase
orders, inventory transactions, food issue orders and so on necessary to administer
and control the delivery of meals with a prior assurance that the meals will also
deliver the greatest utility per dollar—the most "bang for buck" for the fortunate
customer. And the computer will also determine selling prices to assure a profita-
ble operation.
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COMPUTERS AND YOU

Will computers eliminate the need for human foodservice directors? On the
contrary: with computers to do the detail chasing, new vistas will open for the
manager where currently neither interest nor applications exist. For instance,
optimum computer menus will routinely provide lists of dual properties spelling
out what kinds of preference, nutritional or other attributes of various items are
most valuable for the given population. It will be up to directors to use this
information in searching out new products as well as in aiding the development
and marketing of new products to fit the new menu plans. The computer will help
design new recipes and products best suited for a given foodservice operation,
but the director will use the information.
New attention will also focus on reducing uncertainties at both the pur-

chasing and selling ends of foodservice. Management knowledge will allow
managers to predict volatile food prices by computers, and to choose vendors
by computers equipped with expotential and econometric forecasting models—
designed by food managers. Similarly, most sales figures will be available for
projection by computers. So there will be a lot of sophisticated evaluation work
for foodservice directors just to feed the computers properly evaluated data.
There is something else possible, however, as far as sales predictions go.
One of the greatest sources of uncertainty in sales prediction is the selective

menu. Selective menus are popular because they offer the customer freedom of
choice and because they provide a safeguard when management is not sure about
the true distribution of preferences. However, it is impossible or very costly to
balance nutrients in randomly selected meals. This same source of uncertainty
also generates much waste through over estimated sales; it will continue to do
so despite computerization.
Customers at the end of the decade will be more sophisticated about their

nutritional intake, thanks to the educational effects of F.D.A. nutrient labeling
rules. They will know that a selective menu with, say, 20 courses per day, offer-
ing just two choices per course, leads to 220 possible meals: over a thousand
possible combinations. Not all of these can be balanced for the 17 plus nutrients
the consumer will be worried about. Our current cavalier assumptions that people
select their meals according to their nutritional needs will be abandoned as
unsound by 1984. Instead, customers will be offered choices between pre-
selected meals instead of menu items, and each meal will be standardized for
nutrients and calories. That is, it will be a SNAC Meal.
The acronym SNAC refers to a new product, an optimum and fixed combi-

nation of menu items like some breakfast menus of today. The important dif-
ference is that each SNAC meal will guarantee one-third of the Recommended
Daily Allowances for all nutrients, with an assured calories rating. There will be
800 calorie, 1000 calorie or even 300 calorie and 1400 calorie SNAC meals dis-
played or on the menu. For heterogeneous populations there will be more than
one SNAC meal offered within the same calorie rating. SNAC meals will be
new products only in principle, and they will not necessarily require the intro-
duction of new food products. Their novelty lies in new combinations of old
things which would be impossible to have on hand on a meal by meal, day to
day basis. The possibilities and parameters are easily determined and planned
for by computer.

THE FUTURE OF SNAC

Customers choosing SNAC meals will have no problem maintaining their
weight or nutrition while choosing according to their preferences. On the other
hand, food directors will be able to serve greater variety of combinations and
quality, possibly with fewer food products. This will reduce randomness in sales
predictions that now arise from the multitude of items which can be chosen
on a selective menu.

It is conceivable that SNAC meal service may coexist with current service style
during a transitional period, but once it takes hold, it will have a sweeping
impact on the volume food serving facilities of the future. Since most of a cus-
tomer's selection problems are solved for him, choices of meals might be made
just as effectively by simply looking at a picture of the real meal and selecting
by remote control. Also, the fixed combination of menu items can be partially or
even completely preassembled on plates (as is now done with airline dinners)
and delivered by the most efficient method. This will certainly be a new kind
of computerized meal service, a vast change from today's. As G.B. Shaw once
said, "Other people see things, and say why. But I dream things that never
were, and I say why not?"
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[Reprinted from the Cornell H.R.A. Quarterly, May 1976]

COLLEGE FOOD SERVICE MANAGEMENT—A SCIENTIFIC AND DEMOCRATIC APPROACH

(By Joseph L. Balintfy, D. Eng.)

In the following article, Dr. Joseph Balintfy presents an intriguing thesis. He
argues that mathematical models can be employed to optimize menu selections
within the constraints imposed by diners' preferences, nutritional requirements,
and budgetary limitations. He suggests that the best areas in which to test this
proposition is not in its most obvious application—volume feeding for captive
groups in hospitals or penal institutions—but in college food service management,
where the skilled personnel and computer capacity necessary for implementation
are readily available.
Dr. Balintfy's explanation of the preference-frequency relation and con-

strained optimization is a condensation, in simplified terms, of earlier work.
Even the reader equipped with the rustiest of mathematical capabilities, how-
ever, should be able to follow his argument and perceive the implications that
such research holds for the future of food service management. Perhaps in the
not too distant future the perennial problem of what to serve and when to serve
it can be solved by using a mathematically precise "best fit" model instead of
the present "best guess" approach.—Peter Rainsford, Ph.D., Assistant Professor
in Hotel Administration, Cornell University.

Dr. Joseph L. Balintfy is professor of Management Science and Operations Re-
search in the School of Business Administration, with a joint appointment in
the Department of Industrial Engineering at the University of Massachusetts.
Before joining these faculties, he was professor of Operations Research and
chairman of the Management Science Program at Tulane University. Earlier,
he was assistant professor in the University of Technical Sciences, Budapest,
Hungary, the country of his birth. He obtained his doctorate in engineering at
Johns Hopkins University. Dr. Balintfy has held numerous Federal grants for
research in the fields of his specializations and is the author of numerous re-
search reports, some of which are listed among the references to this article.—Ed.

It is common knowledge that the recent sudden increase in food prices has
caused uncommon deficits in the food service operation of most institutions. The
fees charged for board or the prices of menu items sold could not be raised fast
enough to cover the increase in raw food cost. Whenever they were raised in col-
leges, however such attempts were often met with strong resistance or even boy-
cotting by the students. In these confrontations a legitimate issue has gradually
surfaced: What are the students getting or entitled to get for their money?
No one would argue that the meals should meet the preferences of the cus-

tomers who pay for them, but this leaves the subjective problem as to how much
satisfaction is in a dollar's worth of food. No one would argue that the meals
should also be nutritious but usually no one could account for the exact nutri-
tional content of meals, especially when chosen from selective menus. We are
thus left with the disturbing conclusion that in the conventional operation of
college food service departments no one can establish with objectivity and cer-
tainty the qualitative aspects of a major product—the meals—for which money
is collected from the students. Consequently, legitimate arguments are deemed
to remain unsettled on such crucial issues as how much money is necessary to
maintain some established quality of food service in the face of rising food cost;
or, conversely, how much percentage drop in quality would be experienced by
not overstepping the existing food budget.
Answers to these questions are now forthcoming from a branch of science

which is not traditionally linked with food service management. Mathematical
models were recently formulated and tested which explain quantitatively how
food preference can be measured and how it depends on the time of last service,
on the similarity to other items served before and on the compatibility with other
items in the same meal [4, 81 j.
The logical extension of these findings results in two sifinificant methodologi-

cal breakthroughs for food management. One, it is possible now to determine an
aggregate preference measure with certainty to assess or compare the qualita-
tive values of meals or a sequence of meals, selective or not. And two, since this

References are listed at the end of this article.—Ed.
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measure is quantitative it can be maximized subject to nutritional and budgetary
constraints by known techniques of mathematical programming. This power-
ful new tool of constrained optimization techniques is able in essence to convert
the preference ratings of a population directly into a corresponding unique op-
timal meal sequence, or menu plan, which meets all the predetermined qualifica-
tions. And that is the key to a democratic approach to college food service.
With the aid of such new scientific techniques, students could and should

formally participate in the meal planning decisions of their institutions. Since
the conversion process from food preferences to preference-maximized meals is
unique, and since a given meal plan determines in advance the cost and nutri-
tional qualities of food service, students in the future could decide by means of
filling out the appropriate questionnaires as to what kind of meal service they
want for their money. These new food preference questionnaires, just like as
many votes in any democratic process, will join the data base that food manage-
ment will be obligated to use along with food cost, nutrient, and recipe data.
From here on the mathematical model and the computer—trusted by both

students and management—will take over and identify the most preferred nutri-
tious meal plan (s) money can buy. If and when the students get tired of it, new
preference questionnaires can be collected, resulting in new optimal meals plans.
The control over the acceptability of the menus is thus passed on to the cus-
tomers who pay for it. The control over the economic and nutritional feasibility
of food production is taken over by the computer. The technological aspects of
food production and service, however, will remain in the hands of food manage-
ment just as before but minus the headaches.
What follows is an attempt by the author to make it a believable case that

the tools and the time for a scientific and democratic approach to college food
management have indeed arrived. In fact, the approach is valid for alleviating
the volume feeding problems of any captive group such as people in schools, hos-
pitals, nursing homes, penal institutions and is currently under study by military
food service experts. College food management is singled out in this article sim-
ply because of the availability of many factors favorable to early implementa-
tion. Most colleges actually do have the manpower, the computer, and the in-
tellectual capacity ready to be organized and utilized for scientific innovations.

A NEW METHOD OF MEASURING FOOD PREFERENCES AND THE PRINCIPLE OF
CONSTRAINED OPTIMIZATION

Food preference and frequency questionnaires have been used in food service
for a long time, but an important point has been missed somehow in all past
applications. The point is that the preference for a given menu item 2 is the
function of the frequency at which it is being served to a given individual.
No matter how much one likes apple pie, he or she would not eat it every day.

Experiments have shown that for most items the preference per serving at two
days' interval will be greater than at a one day interval, and in fact would con-
tinue to increase as the interval lengthens. Remember that we all tend to de-
velop some degree of craving for foods we like and have not had for a long time.
Consequently, any measure or estimate of preference is undefined unless the
respondent is pinned down to a time frame of reference.
For instance, if the menu cycle is one month long, a precise estimate of the

preference rating could be attempted by a question such as: How much do you
like apple pie if you have not eaten it for one month? Another question or the
same item would establish the preferred time interval of servings. With a fixed
cycle in mind, this translates to the preferred frequency of serving per cycle. If
this frequency is more than one, the interservice interval will be shorter and
thus the preference per serving will decrease. The total preference realized from
the repeated servings, however, tends to increase, and in fact will reach its maxi-
mum if the items are served exactly at the preferred frequency of the respond-
ents. A little logical analysis reveals that the freqency rating question could
indeed not be answered without the supposition that something is maximized at
that point.
This, in a nutshell, is the secret of the intimate interrelation between the

service frequency of an item and the total preference that can be associated
with it in a given cycle. Serving the item less frequently or more frequently than
it is wanted will tend to reduce the total preference in both cases. With the aid
of quantitative measures and the mathematical expression of the relations, we

2 A given menu item here means a standardized food product.
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can compute exactly by how much. We can also 'begin to sum up the measures
of preferences for all the other items in the cycle as well, and with a little extra
care and effort (discussed later) we may have a preference measure for the
entire menu plan. As we see, preference and frequency attributes of items jointly
figure in every menu plan. Without knowing the exact nature of this 'interrela-
tion, however, the preference for the menu could only be subjectively determined
where the management, by necessity, interprets the preferences of the customers
in their own way.

It is realized here that most food service managers and other experts may
have misgivings 'about the meaning and reliability of food preference estimates
and about the feasibility of collecting data on complex questionnaires. They need
not worry. It is true that preference is not measuring satisfaction with the meal
but rather the antiCipation of satisfaction. And that is about the best measure
to apply to a yet-to-be eaten menu. Planning precedes service, and unless we use
the anticipated value of that service (where anticipation may be conditioned by
past experience) there is nothing left to plan with. At worst the students' antici-
pated preference will replace that of the management.
As far as reliability is concerned, it is quite possible that some of the ques-

tionnaires will contain wild guesses, yet experience has shown that, on the
average and over a large population, the standard error of estimates is reason-
ably small and can be further reduced by proper clustering. Moreover, the road
to adaptive improvement is always open. If for any reason an undesired bias has
devloped in the estimation of preferences, its effect on the meals will be readily
observed and will lead to an automatic correction the next time around. Again,
even if we permit the notion that preference estimates are only guesses, they will
be at least the best guesses of the paying students and not the best guesses of
management.
Finally the question of feasibility should also be settled. When our first ques-

tionnaires involving preference time relations were ready to be distributed [8],
we were advised by all local food service and dietary experts that students
would not be able to fill them out. We received over 30 percent usable returns.
Since then [12] we learned that even elementary school children can fill out
certain simplified versions of such questionnaires. It is true that information
is lost by simplification, but again the information gained is still much more
than anyone ever had before. Ideally, two or more time-related preference esti-
mates, measured on the magnitude scale, are needed per item along with the
frequency ratings but one can make do with as few as two questions per item
as will be demonstrated below.
For the purpose of elucidating the quantitative meaning of the arguments

advanced above, the following small-scale illustration is presented. Unfortunately,
realistic meal planning problems are too complex and large to be useful for illus-
trative analysis. For this reason the example may look hypothetical; nevertheless,
the results apply to large-scale problems just the same.
'Suppose we consider two entree items only: item "A" (say, a turkey item)

and item "B" (a ham item), each prepared according to an appropriate standard
recipe and procedure. Suppose that the preference estimate of a certain indi-
vidual is measured for these items on a hedonic scale 3 (which is permissible
only under certain conditions), given that the items were served four weeks ago
(i.e., at a serving frequency of once per four-week interval).
The estimates are shown in table 1: scale value 7 for item "A" and 6

for item "B." This is to say that item "A" is preferred over item "B" if either
one of them is served only once in four weeks. The individual's preferred
frequencies are, however, 3 for item "A" and 4 for item "B" in the four-week
interval, which is likely in the case of turkey and ham. We know that total
preferences are at their respective maximum at these serving frequencies, and
with the aid of some elementary college calculus these maxima were computed
and displayed in table 1, and are designated by stars (*). It is shown that for
item "A" the maximum preference measure is 12.6 and is reached at serving
frequency 3. This measure is, of course, much less than 3 x 7 and is seen to
decrease even more as the frequency deviates from 3 in any direction. For item
"B" the maximum of total preference is somewhat higher, (13.7), reached at
a once a week level frequency.

3 The hedonic scale is an interval scale of the measure of likes and dislikes. On the cus-
tomary seven-digit hedonic scale, 1 may correspond to extremely dislike and 7 would mean
like extremely, while 4 would be the netural point neither like nor dislike.
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Table 1 shows that while on the basis of item preferences alone turkey (7)
is preferred more than ham (6), with frequencies properly included we may
argue that four servings of ham are preferred over three servings of turkey.
More than that, we may also argue that two servings of turkey is better again
than six servings of ham, etc. The figures show the futility of comparing or
assessing item preferences outside the context of the frequency of servings.

TABLE 1.—AN ILLUSTRATION OF THE DEPENDENCE OF TOTAL PREFERENCE FOR 2 DISTINCT MENU ITEMS ON THE

SERVING FREQUENCY; INCREMENTAL PREFERENCE IS THE INCREASE (DECREASE) IN PREFERENCE DUE TO 1

ADDITIONAL SERVING

Menu item "A" Menu item "B"

Serving frequency in 4 weeks
Total

preference
Incremental
preference

Total
preference

Incremental
preference

(1) (2) (3) (4) (5)

1 7.0 7.0 6.0 6.0
2 11.2 4.2 10.3 4.3
3' 1 12. 6 1.4 12.9 1.6
41 11.2 —1.4 '13.7 .8
5 7.0 —4.2 12,4 —1.3

6 0 —7.0 10.3 —2.1

1 Preferred serving frequencies for items "A' and "B" respectively.

The source of the difficulty is that the preference-frequency relation is "non-
linear," as mathematicians would say. While it is correct to assume that the
raw food cost of two servings of an item is twice the cost of one, the preference
for two servings of the same item in the same cycle is not twice the preference
of one. That is the meaning of nonlinearity. Table 1 shows that the preference
for two servings of item "A" is not 2 X 7 but 7+4.2=11.2, where 4.2 is the incre-
ment in total preference due to one additional serving, called "incremental
preference." The incremental preference—i.e. the increase in total preference
at three servings—is even less, 1.4 scale units. And beyond that the increments
become negative. As we eat more we enjoy it less. Consequently, total prefer-
ence shows a maximum at three servings and will decrease with increased fre-
quency. The same phenomenon is observable for item "B" where the incremental
preferences change signs; hence the optimum for the preference total is reached
at four servings per cycle.
Table 2 is the extension of this exercise to the elementary rules of finding

the optimum combination of items "A" and "B" in a menu plan. First we
assume that a whole four-week menu is planned save one day without a single
serving of ham or turkey. This means that we may choose only one of the items
to complete the menu plan. That choice is obviously item "A," which has the
highest incremental preference at this point.
Next, assume that we may add two servings of "A" and/or "B" to complete

the menu plan. If we choose two "A" or two "B", table 1 shows the correspond-
ing total preferences as 11.2 or 10.3, respectively. The incremental preferences
suggest, however, that 1A+1B would have a preference total of 13, which is
greater than the others; hence it is an optimum combination.
Using the same logic and applying the rule of finding the maximum of the

sum of incremental preferences, we arrive at the full list of optimal combina-
tions shown in table 2. It is seen that the total preference from both items is
reached at serving frequencies three and four, respectively. So we have a w.-ty
to find and represent the optimum combination of items in terms of preferences
that is one of the basic tasks of menu planning. In this process, we assumed that
the preferences of different items are "additive" as it may be in the case of such
unrelated items as ham and turkey. For other combinations of items similarity
and compatibility measures are also necessary to include in computing total
preference. This is a rather complex but feasible and well understood procedure
which is not discussed further here.
The emphasis on the maximum of preferences which inevitably occurs at the

preferred frequency of the individual should not mislead the reader into be-
lieving that such a maximum is always attainable. For one thing, people's eyes
are often greater than their stomachs, and they will not necessarily realize that
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items eaten with high frequency will tend to crowd out from their menu sched-
ules other items they may also like.
The other more prevalent and pressing constraints of eating are money and

nutrition. No matter how much we like certain items, we may not be able or
want to afford them. We all operate under some budget constraint. So a more
realistic definition of the problem is to find the maximum of preference at a
level of budget we can or are willing to pay. Table 3 shows how this principle
works in practice. Suppose we want five servings of some combination of items
"A" and "B." Table 2 tells us that the 2A-1-3B combination provides the maxi-
mum preference. (This is, of course, already a constrained level of preference
since the true maximum is realized at seven servings.) Suppose further that
item "A" costs $.80 and item "B" costs $1.20. At these prices we pay $5.20 for
the optimum combination.
Table 3 shows that more costly combinations would not buy us more prefer-

ence. It also shows the effect of less expensive combinations. At $4.40 the maxi-
mum preference is only at the 17.20 scale value; nevertheless, this is the maxi-
mum we can get at the prevailing cost. If the relative cost changes, however, to
$.90 for "A" and $1.10 for "B," we have to pay $4.70 to maintain this level. On
the other hand, if we cannot pay much more than $4.40, the maximum preference
of the combination we can afford will be reduced to about 7.

TABLE 2.-THE NUMBER OF SERVINGS OF ITEMS "A" AND "B" THAT WILL MAXIMIZE TOTAL PREFERENCE, GIVEN
THE NUMBER OF SERVINGS TO BE PROVIDED

Optimal number of Maximum
of total

preferenceNumber of servings to be provided by "A" and/or "B" Item "A" Item "B"

1 1 0 7.0
2 1 1 13.0
3 1 2 17.3
4 2 2 21.5
5 2 3 24.1
6 3 3 25.5
7 3 4 26.3
8 3 5 25.0
9 4 5 23.6
10 4 6 21.5

These examples in Table 3 spell out the cost benefit of preferences and the
effect of price changes on preferences in a manner which can be generalized for
large-scale meal planning decisions. Any budget level determines corresponding
optimism combination of menu items where total preference is at maximum. As
relative costs change, the same level of preference can be maintained only by
changing the budget, changing the menu or, most likely, both. All of these changes
and their effects can be evaluated quantitatively with the aid of the model
presented.

TABLE 3-OPTIMAL COMPOSITION OF 5 SERVINGS, SUBJECT TO GIVEN COST CONSTRAINTS

Allowable total cost

Optimal Cost after
composition Preference relative price
of servings maximum change

$4 5a-I-Ob 7.00 4. 50
$4.40 4a-l-lb 17.20 4. 70
$4.80 3a+2b 22. 90 4. 90
$5.20 2a-F3b 24.10 5. 10
$5.60 la+4b 20.70 5. 30
S6 0a-1-5b 12.40 5. 50

Budget is not the only constraint on our eating behavior. For people to stay
alive and healthy, our meals should meet certain nutritional requirements. These,
too, assay have drastic limitations on the frequency of certain items we like.
Table 4 shows the partial results of a study performed with the cooperation of
astronauts[4]. The items listed were among the entrees of the Skylab experi-
ments and the preferences for them were estimated on a central ratio scale, un-
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like the data on the previous figures. In Figure 4, first we see that the preferred
frequencies add up to more than 28 days; hence each had to be reduced by the
rule of maximizing the sum of incremental preferences. This way the cycle length
became a constraint and reduced total preference somewhat. The next column
shows what happens to total preference when certain nutrients were restricted
in the combination of entrees within a -±-20 percent tolerance level. Further
restriction induced an even more drastic drop in preference and shows items well
past their preferred frequencies. Nevertheless, these combinations are still opti-
mum relative to the given constraints.
Motivation for this study was the need for keeping certain minerals in the

astronauts' diet within narrow limits. The effect of such policy on the preferences
indicates that in certain cases dietary supplements might be recommended to meet
nutritional specifications without depressing preference levels.
The foregoing examples establish by generalization the central truth that a

one-to-one correspondence does exist between the measure of maximum preference
for any combination of items; i.e. menus that can be realized at the level of budget
and/or nutrition specified. This is to say that the preference data of individuals
can be interpreted with scientific objectivity in terms of the optimal menu plan
which corresponds to it. And the answer to the question posed in the introduction
is: Yes, we can determine quantitatively what students will get for their money.
To be sure, they will not get a lot for a limited budget and will never get every-
thing they think they want, but they can be assured that the system will maximize
their preferences subject to conditions agreed upon in advance.

TABLE 4.—COMPARATIVE DISPLAY OF THE OPTIMUM SERVING FREQUENCIES FOR 28 DAYS AS DERIVED FROM

SURVEY RESPONSES OF AN ASTRONAUT AND APPLIED TO A MATHEMATICAL PROGRAMING MODEL WITH TIGHT-

ENING CONSTRAINTS

Selected dinner entrees

Optimum frequencies

Preferred
frequencies

Cycle-
constrained

Within
20 percent
of nutrient

requirements

Within
20 percent
of nutrient

requirements

Prime rib of beef 9 8 7 3
Filet mignon 9 8 6 1
Lobster newburg 4 3 2 0
Chicken with gravy 2 1 2 4
Turkey with gravy 2 1 1 1
Pork loin with dressing and gravy 2 2 2 2
Veal with barbecue sauce 4 3 3 5
Chicken and rice 4 1 3 7
Pork with scalloped potatoes_  2 1 2 5

Frequency total 38 28 28 28

Preference total 966.67 916.45 852.40 345

Two significant points should be added here. First, in case relative food prices
shift, as they usually do, the optimal combination of items will change with it.
Menu cycle after menu cycle will likely be somewhat different but for good reason.
Even housewives substitute foods when relative prices change. There is no
reason to assume that preferences can only be maintained by the application
of the "fixed basket" concept [6] and that the cost of meals should always go up
proportionally with the cost of foods. Studies indicate that such policy alone
would always raise meal cost 1.5 to 2.0 percent higher than it should be.
The other point also refers to potential cost saving. If the preference total of

a menu plan is related to its cost and nutrient composition by a mathematical
function, it is obvious that such a function cannot be maximized by non-mathe-
matical means. Consequently, conventionally planned menus always exhibit the

opportunity loss of suboptimal decisions. The preference the students realize in

present meals is generally less than they could get for their money. Conversely,

they would have paid less for the meal preferences they now enjoy had their

menus been planned by mathematical optimization techniques. In fact, they would

pay about 18 percent less according to a study with similar data[12]. Other
studies based on cost minimization models show an equivalent of 10 to 35 percent

possible cost saving[5]. In all of these applications, of course, the exact nutri-
tional control comes free of charge with the package as a by-product.



263

HOW IT WILL WORK

One of the advantages of scientific approaches is that the user can invoke the
predictive power of science in describing the phenomena expected to occur.
Intuition is fine, especially if nothing else is available, but the world is full of
disillusioned people (including food service managers) who have been betrayed
by their intuition and made a wrong decision once in a while, despite their best
efforts and intentions. The application of scientific method to decision making
avoids such troubles, provided that sound and relevant assumptions are em-
bodied in the model.
The assumptions in the model at hand are indeed simple and indisputable.

They include the students' rights and ability to express their preferences con-
cerning the menu items they want ir their meals. They contain well proven
psychometric methods for the measurement of those preferences. And finally they
rely on the exacting methods of mathematical optimization theory and data
control which goes with it. On this basis it is safe to predict how the new scien-
tific and democratic approach will work in practice and what its ramifications
are.

First of all, the new approach will depend upon the intermittent administra-
tion of specially designed questionnaires. The preference estimates for menu
items and foods will be elicited in the function of the desired serving frequency,
along with preferences for meal structures and the appropriateness of items in
different courses. The responses will be clustered and aggregated by means of the
data-processing technique available for the college, and the information will
enter the data bank of food service management. Needless to say, such a mass
of data involving thousands of students and hundreds of items are exceeding the
data—processing capacity of the human mind, which is where computers come
into the picture. It is not too farfetched to assume here that every college already
has either some computer facility or access to it.
;The computerized data bank of food service management will, of course,

contain other data as well, classified and stored according to well established
procedures[1] on food data files, nutrient data files, and recipe data files. The
last one contains the blueprint of food production and is recognized as the key
to standardization and control. Table 5 shows the computer-coded version of a
sample recipe from the CAMP documentation[1]. It presents the exact quan-
tities, cost and nutrient composition per portion is computed by interfacing the
data on the food and nutrient files, ingredient by ingredient. The resulting
portion cost information is not only accurate, but it can be continuously updated
by computer in face of food price changes.
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The recipe in table 5 is a model of a transformation process whereby food

ingredients enter and food products; e.g. menu items exit. Strictly speaking,

"food service" should be called "meal service," because its function becomes

usable only through the output end of the process. The above described data

organization helps to identify data with the relevant output entities in such a

way that preferences, cost, and nutrients are all directly linked with the items

listed on the menus. With this approach, the menu—especially a nonselective

one—indeed becomes an effective device of food cost and nutrition control.

A prerequisite of reaching this state is, however, the meticulous coding of all

the recipes of the institution for computer storage and access. Having done

that, the nonlinear programming model of preference maximization can be

formulated and solved by standard techniques[13]. College food service managers
can count on a helping hand in these areas from students or members of their
Operations Research, Industrial Engineering, or Business Administration facul-
ties, who will probably be glad these days to prove the practical value of their
theoretical skills.
The optimal menus in their simplest form will look like the list in table 4

extended over all the courses and meals. Such a list already determines total
preference, food cost, and nutrition—but it still must be scheduled on a., meal
by meal basis. Here we can foresee several modes of operations. The most
likely version is that several optimal lists will be printed for each cycle with
varying budget, levels, so the students can choose among the most acceptable
versions and prices.

It is also likely that at least two separate clusters will be formed from the
preference ratings: girls and boys. Aside from the possibility that marked
preference differences may exist between these groups, the daily nutritional
allowances are certainly significantly different for the sexes[11]. Boys in the
19-22 years age bracket need larger amounts of nine nutrients than girls do
and require the same amounts of eight nutrients, while the girls need 80 percent
more iron than the boys do. Such disparity clearly cannot be met by the same
menu, at least not economically. The unisex concept ends at the "chow" line
for physiological reasons.
The digression into the field of nutrition is necessary for two good reasons.

First, the reader is reminded that the mathematical model provides us with
the unique ability to assess the quantitative effects of nutrient "constraints"
on the cost and preference of the optimal meals. As a matter of fact, we cannot
define optimum meals without nutritional feasibility, just as we cannot define
balanced meals without a mathematical model[2]. If college girls do indeed
require 900 calories per day less than boys[11], they can very likely get "better"
meals for the same money or equivalent meals at less cost than the boys. (They
still would pay the same, however, if a policy of equalization of fiscal load is
implemented.)
The second reason of emphasizing the nutritional control of meals is the

right of the students as customers to expect it from college food service. At
a time when the customers' rights for nutrient information is well established
in principle through the new labeling rule of the FDA[9], it is time to consider
the possibility of meal labeling along with the more general question of the
nutritional adequacy of college meals.
Professional assurances to this effect are suspect on account of the outdated

methodology used in practice. Indeed, the only study done recently[10] has
shown some inadequacies, which, after more careful analysis, revealed that the
joint probability of receiving all the nutrients in adequate quantities from the
meals was near zero. One decisive factor in such results is, of course, the
selective menu. It is well known, and has also been proven mathematically[7],
that selectivity means loss of control both in food cost and in nutrition.

Relative to this background, the scientific approach to college food service will
advocate by necessity a form of non-selective meal service first proposed by
the author in [3]. Knowledge always imposes restrictions on our alternatives.
Since the students will know that the meals do maximize their preferences,
they will more likely accept the resulting balanced meals as their best alterna-
tive for healthy eating. They may even find more enjoyment in the novel
knowledge of their scientifically controlled nutrient intakes than in the imagi-
nary freedom of random food gathering. The realization of success in this
direction clearly depends on the marketing strategy applied. In those colleges
where the meal service is already nonselective, obviously it Will get only more
acceptable through scientific planning.

76-554 0 - 76 - 18
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Thus, the projected procedure of the implementation of a scientific and demo-

cratic approach to college food management will be manifested in the following

most likely forms:
1. An agreement between the student body and food management on the

price of weekly (daily) meal tickets will be reached. This price will include

some fixed, per meal share of the labor cost and overhead and the full raw

food cost of the preference maximized meals. This agreement may fix the raw

food cost for a longer period in which case the preference measures will

fluctuate with the change in food prices or fix the preference level in which

case raw food cost will change from time to time.
2. Students will receive a fixed combination of items, i.e. a nonselective

balanced meal for their meal tickets with the possible option to substitute or

buy extra items at a price. These meals will be labeled nutritionally (by the
computer) and identified on the cafeteria line similarly to the "specials" now
used in many institutions. In co-educational colleges separate balanced meals
may be available for the females and males.

3. The items in the balanced meals may be part of the set of other items
sold on the cafeteria line for students and faculty in the usual fashion so the
outward appearance of food service will not change for those customers who
are not entitled or do not want to have the privileges of the new system.
The proof of the pudding is in the eating. Only the application can verify

the value of the ideas set forth in this article. Since the road toward the goal
of a scientific and democratic approach in food management leads through
computerization, which is per se an inevitable development[5], those who are
willing to try out these ideas have nothing to lose by the experiment.
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STATEMENT OF DR. GEORGE L. BLACKBURN, ASSISTANT PROFESSOR OF SURGERY,
HARVARD MEDICAL SCHOOL, BOSTON, MASS.

The number-one unrecognized, untreated disease in the United States is hos-
pital malnutrition. One might doubt that statement, given the overwhelming
community problem—obesity. The emphasis on obesity, together with the many
nutrition surveys which fail to reveal community malnutrition, in large part
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account for the crisis that now exists. Hospital malnutrition is due to an effect
many diseases exert, particularly when they are severe and apt to cause hospi-
talization. Severe and apt to cause hospitalization. Severe infection, trauma,
and cancer produce mental and physical stress which leads to loss of appetite,
and anorexia, resulting in extreme loss of weight. Significant malnutrition ap-
proached 50% in a survey in a municipal hospital and was severe (based on de-
veloping community criteria) in 10%.
The entire medical and surgical population of a municipal hospital was

surveyed; this represented 380 patients in four separate surveys, each presenting
the same data. The prevalence of protein-calorie malnutrition was 44% or greater
by these criteria (weight/height 45%; triceps skin-fold, 76%; arm-muscle cir-
cumference, 55%; serum albumin, 44%; and hematocrit, 48%). These results
were reproducible without significant variation between surveys. In 34% of
patients, a lymphopenia of 1,200 cells/cu mm or less was found, a level likely to
be associated with diminished cell-mediated immunity. Compared with a similar
survey among surgical patients, the medical patients were more depleted calo-
rically (weight/height, triceps skin-fold) but had better protein status ( arm-
muscle circumference, serum albumin). Significant protein-calorie malnutrition
occurs commonly in municipal hospitals in both medical and surgical services.'
The consequence is devastating. A vicious cycle of increased weakness, depres-

sion, and anxiety, leading to further loss of appetite and anorexia culminates in
severe malnutrition. The results are that patient's general response to infection,
including immune competency and wound healing are diminished, resulting in
much suffering and death.
In large part, this practice occurs because of physicians' current lack of knowl-

edge. Allowing patients to lose 8-15% of the body cell mass is accepted practice
in medicine simply because it "may be inconsequential." Such casual delays in
the implementation of other medical therapies such as antibiotic therapy for
infection and insulin therapy for diabetes would be unthinkable. It is unfortu-
nately a common practice to permit depletion of body cell mass until protein
calorie malnutrition occurs. An urgent mandate from Congress is required to cor-
rect this deficiency. The facts are that there is inadequate recognition of the
importance of nutrition in medical education. There are not enough teachers who
know about protein-calorie malnutrition or disease in protein malnutrition to
expose this problem. Western medical textbooks are inadequate in providing
instruction as to the treatment for this disease.
In no area of medicine is the problem more pathetic than in cancer. The fear of

cancer, coupled with its yet unexplained reduction of appetite and weight loss
add to the suffering of many of our citizens. In addition, presently available
techniques of surgery, radiotherapy, chemotherapy, and immunotherapy are
impaired due to the weakness and wasting of the cancer victim.
No segment of medicine could be more deficient and ignored than nutritional

support of the cancer patient. Considerable basic and clinical research is required
to correct these deficiencies. The characterization of the nutritional states of
various cancer patients and the establishment of norms by which to define normal
nutrition are required. Studies using usually acceptable protocols still await
adequate funding.

1 JAMA 235: 1567-1570, 1970; JAMA 230: 858-860, 1974.
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• Three, single-day nutritional surveys at weekly intervals were conducted
in the general medical wards of an urban municipal teaching hospital. The
techniques of nutritional assessment included anthropometric measures
(weight/height, triceps skin fold, arm-muscle circumference, serum albu-
min, and hematocrit). The prevalence of protein-calorie malnutrition was
44% or greater by these criteria (weight/height, 45%; triceps skin fold. 76%;
arm-muscle circumference, 55%; serum albumin, 44%; and hematocrit,
48%). These results were reproducible without significant variation between
surveys. In 34% of patients, a lymphopenia of 1,200 cells/cu mm or less was
found, a level likely to be associated with diminished cell-mediated immu-
nity. Compared with a similar survey among surgical patients, the medical
patients were more depleted calorically (weight/height, triceps skin fold) but
had better protein status (arm-muscle circumference, serum albumin). Sig-
nificant protein-calorie malnutrition occurs commonly in municipal hospi-
tals in both medical and surgical services.
(JAMA 235:1567-1570, 1976)

THE FAILURE to survey the inci-
dence and prevalence of protein-calo-
rie malnutrition and examine its rela-
tionship to the prognosis of various
diseases cannot be consistent with
good patient care. While previous
studies have identified a substantial
prevalence of malnutrition among
hospitalized adults by using hair anal-
ysis and vitamin assays,' only re-
cently has the protein and energy
status of patients been assessed
by anthropometric criteria, including
the measurements of triceps skin
fold and arm-muscle circumference.'
These anthropometric measurements
are useful not only for their sim-
plicity and ease of obtaining but be-
cause they reflect physiologically im-
portant tissues. When serum albumin
levels are also measured, character-
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ization of protein-calorie malnutri-
tion as marasmus, kwashiorkor-like,
oi intermediate states is possible.

After the striking and unexpected
finding of 50% prevalence of protein-
calorie malnutrition in surgical pa-
tients, a confirmatory study was
undertaken among general medical
patients in the same hospital. The
survey technique was modified by
conducting several follow-up exami-
nations at weekly intervals and
recording dietary intake. The follow-
up examinations made it possible to
assess the reproducibility of results
based on anthropometric measure-
ments and obtain data over an ex-
tended period of hospitalization
rather than at a single point in time.
Since similar data do not exist in
adults, these findings emphasize the
importance of nutrition surveillance
in other hospitals with different dis-
eases and patient populations.

METHODS

Three single-day surveys of patients in
the general medical wards of an urban mu-
nicipal teaching hospital were conducted in
each of three consecutive weeks in May
1974. The patients' upper arm circum-
ference and triceps skin fold were mea-

sured, and arm-muscle circumference de-
rived as described previously.' The patient
was asked his height since it was rarely
available from the chart. The weight, age,
sex, primary diagnosis, hematologic values
(hematocrit, white blood cell count, and
percent of lymphocytes) within seven days,
and serum albumin measurements by an
automated system of chemical analysis
within ten days of the survey day were
taken from each individual's hospital
chart. In addition, each patient's nutrient
intake from the previous week was classi-
fied according to the likelihood of meeting
daily protein and calorie requirements: (1)
inadequate to meet requirements, in, noth-
ing taken by mouth, parenteral 5% dex-
trose and water, or saline; (2) unlikely to
meet requirements, ie, clear liquids; (3)
possible to meet requirements, in, house
diet, full liquid, chemically defined diets,
and therapeutic diets such as low-sodium
and low-residue; (4) likely to meet require-
ments, in, total parenteral nutrition. Pa-
tients were arbitrarily assigned to disease
categories.
A total of 251 patients were examined in

the three surveys. Fifty-one patients were
examined in two surveys and 18 patients in
three. Subsequently, all values were en-
tered into the PROPHET computer sys-
tem for data reduction and statistical anal-
ysis. Standards for weight/height, arm-
muscle circumference, triceps skin fold,
and serum albumin were from a generally
accepted source.' Severe depletion was con-
sidered 60% of standard and below; 60% to
90% of standard was classified moderate
depletion. A serum albumin level greater
than 2.8 gm/100 ml but less than 3.5
gm/100 ml was considered moderately low-
ered, while less than 2.8 gm/100 ml was
classified as severely depleted.'

RESULTS

Table 1 shows percentile distribu-
tion of anthropometric measures
from the three medical surveys. By
one-way analysis of variance, no sig-
nificant variation in protein-calorie
malnutrition prevalence was noted
among the three surveys by any of
the three criteria (weight/height,

Hospital Malnutrition—Bistrian et al 1567
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Table 1.—Anthropometric Measures of Protein-Calorie Malnutrition in Three

Surveys of Medical Patients

Standard•
No. of

Patients>90% 90%-81% 80%-71% 70%-61% . 60%

Weight/Height
Survey

1 62 24 9 3 2 66

2 49 23 21 7 0 57

3 51 19 19 11 0 53

Total
Present study 551961 221391 161281 7 (12) 1111 176

Composite study) 611941 18 (25) 13(18) 7 (9) 1 (1) 137

Triceps Skin Fold
Survey

1 29 4 14 4 48 92

2 18 9 10 9 55 82

3 23 3 8 14 52 77

Total
Present study 24 (60) 5(13) 111271 9122) 51(129) 251

Composite studyt 26153) 5(11) 12)24) 7115) 50)101) 204

Arm-Muscle Circumference
Survey

1 53 29 15 2 0 92

2 49 26 20 4 2 82

3 39 32 21 5 3 77

Total
Present study 47)119) 29)73) 18)46) 4(9) 2(4) 251

Composite study) 50(103) 29(59) 17(34) 3 17) 0(1) 204

Numbers in parentheses are population values; others are percent of patients with given

characteristic.
tFor the composite study, all patients from each survey were pooled by using measures

from the first examinational each patient only.

Table 2.—Serum Albumin Levels in Three Surveys of Medical Patients'

Survey Total in Study

1 2 3 Present Composite)'

Albumin, gm/100 ml
>3.5 63 (36) 48 (26) 55 (23) 56 (85) 55 (74)

2.8-3.5 20(151 30(16) 31(13) 29(44) 29(39)

<2.8 1116) 22(12) 14(6) 16)24) 16)21)

Total (57) (54) (42) (153) (134)

•Numbers in parentheses are population values; others are percent of patients with given

characteristic.
(See Table 1 footnote.

arm-muscle circumference, triceps
skin fold). Therefore, the sums of all
data from the three surveys were
combined and compared with the re-
sults of the earlier study of surgical
patients.' By ,e analysis, medical pa-
tients were significantly more se-
verely depleted according to both tri-
ceps skin fold and weight/height
criteria (P'<. .001, two-tailed test).
Conversely, protein-calorie malnutri-
tion prevalence by arm-muscle cir-
cumference standards was signifi-
cantly more severe among surgical
patients (P < .001, two-tailed test).
Serum albumin levels were insignifi-
cantly lower in surgical patients
(.1>P>.05, two-tailed test).
To provide a larger population for

correlating nutritional indexes, data
from all medical patients were pooled
using individual measures only for
the first examination (Tables 1 and 2).
Significant (linear regression) corre-
lations with r values >.5 were noted
between percent standard of arm-
muscle circumference and percent
standard of weight/height (r= .598,
P< .001 [Fig 1]), and percent stan-
dard of weight/height and percent
standard of triceps skin fold (r= .606,
P < .001 [Fig 2]). Serum albumin vs
hematocrit approached these criteria
(r = .461, P< .001) in the composite
medical survey and exceeded them in
two of the three medical surveys
(r = .555, P< .001; r = .427, P< .001;
r = .572, P< .001).

1568 JAMA, April 12, 1976—Vol 235, No. 15

If results of weight/height, triceps
skin fold, arm-muscle circumference,
and serum albumin are divided into
three categories—severe depletion,
moderate depletion, and normal—a sig-
nificant correlation is noted (Table 3)
by x' testing between arm-muscle cir-
cumference and albumin but not be-
tween triceps skin fold and albumin.

In patients having a second assess-
ment, values both rose and fell while
the mean value for all measures ex-
cept skin fold fell, although insignifi-
cantly, irrespective of diet. This fail-
ure to detect a change in nutritional
status is likely a result of the brief
study period and rapid patient turn-
over. Nutritional values are slow to
respond in the presence of disease,'
and only 37% of patients had two as-
sessments. The mean weight/height
fell significantly in those with three
assessments (week 1 vs week 3).

Forty-seven percent of patients
had a low hematocrit (men <41%
women <36%). While leukopenia was
rare, 34% of patients had lympho-
penia (less than 1,200/cu mm).
The average age was not signifi-

cantly different among the surgical
patients, 56.9±18.4 years (range, 13
to 97), and the medical patients,
57.5±17.9 years (range, 20 to 97). Mal-
nutrition by weight/height, arm-
muscle circumference, triceps skin
fold, and total lymphocyte count was
tabulated according to disease classi-
fication (Table 4). Although cancer
patients had the greatest prevalence
of protein-calorie malnutrition, all
other disease categories also showed
significant amounts.

COMMENT

A low serum albumin level may be
seen in conditions other than de-
creased intake, including that due to
increased loss of protein, as in renal
and gastrointestinal disease, or re-
duced synthesis, as in liver disease.
However, it is difficult to consider a
patient with hypoalbuminemia well-
nourished, whatever the cause. The
significant correlation of arm-muscle
circumference with serum albumin
level in the study would tend to sup-
port this conclusion, since the former
would not be primarily affected by re-
nal, hepatic, or gastrointestinal dis-
ease.
One might question the use of 90%

standard as the threshold level for

Hospital Malnutrition—Bistrian et al
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Table 3.—Anthropometric Measures

and Serum Albumin Levels in Com-

posite Survey • of Medical Patients

Albumin, gm/100 ml

<2.8 2.8-3.5 >3.5

% of Stan-
dard Triceps
Skin Fold
<60 16 20 36

60-90 3 10 13

>90 4 8 21

X2=3.08
P>.05

% of Stan-
dard Arm-
Muscle Cir-
cumference
<60 1 0 0

60-90 17 21 31

>90 5 17 39

02=11 33

P<.05

•Numbers represent patients in each cate-
gory.

protein-calorie malnutrition, but sig-
nificant protein-calorie malnutrition
exists even if the 80% level is chosen.
More important, the standards for
arm-muscle circumference and tri-
ceps skin fold used are very similar to
recently published standards from
the Ten-State Nutrition Survey.6
With weight/height, ideal body
weights from a US population under-
estimate the average American adult.
Thus, these results confirm a substan-
tial prevalence of protein-calorie mal-
nutrition among adult patients in an
urban municipal hospital.

Differences in amounts of protein-
calorie malnutrition measured by the
various methods are likely to be bio-
logically significant and represent the
disproportionate loss of a particular
tissue. Three major tissues—skeletal
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Table 4.—Malnutrition by Disease Category in Composite Survey

of Medical Patients

Disease

Triceps Skin Fold
Arm-Muscle

Circumference Weight/Height Total Lymphocytes

<60% 60%-90% >90% <60% 60%-90% >90% <60% 60%-90% >90%
,
<1,200/cu mm 1,200/cu mm

Cancer 6 757.'3 1 0 7 ?of; 3 0 4 ..,,,,,A 6 3 3 I" 91. 5
Alcoholism, gastro-

intestinal and liver 29 10 13 0 23 29 1 16 35 13 21

Peripheral vascular 0 1 4 0 2 3 0 0 5 0 3

Cardiac 23 17 18 0 27 31 0 15 43 8 32

Respiratory tract 10 1 5 0 7 9 0 4 12 6 5

Metabolic 3 4 2 0 2 7 0 2 7 1 4

Neurologic 8 4 2 1 10 3 0 2 12 4 7

Psychiatric 1 0 3 0 2 2 0 2 2 0 3

Infectious 17 8 6 0 17 14 0 6 25 13 13

Numbers indicate patients in each category.

JAMA, April 12, 1976—Vol 235, No. 15 Hospital Malnutrition-13istrian et al 1569
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muscle protein, visceral protein, and
fat—are available to meet energy re-
quirements in the semistarved state
generally present in ill patients. The
state of each can be independently,
assessed with nutritional measure-
ments. Triceps skin fold thickness in-
dicates fat stores, and arm-muscle
circumference the state of muscle
protein.' Levels of circulating pro-
teins, such as transferrin or albumin,
reflect the visceral protein status,'
whereas weight/height, even when
not distorted by disease, is a compos-
ite measure.
The most favorable adaptive re-

sponse when caloric requirements
cannot be met is maximal derivation
of energy requirements from fat
stores and minimal derivation from
catabolism of skeletal muscle, the
more expendable and larger protein
store. This situation prevails in fast-
ing man.' When stress states such as
trauma or sepsis supervene, protein
losses increase whether the individual
is semistarved9 or fasting." This
marked loss of nitrogen in the urine
following injury has been interpreted
to be the result of skeletal-muscle
catabolism." One explanation is
thought to be a stress response in
which higher insulin levels reduce li-
polysis and its contribution to energy
requirements, with increased reliance
on amino acids to meet the deficit."
Not only are protein losses greater,
but visceral protein apparently be-
comes a major caloric contributor
when carbohydrate-containing semi-
starvation regimens are employed.'
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would be of theoretic interest only.
However, new techniques of nutri-
tional support, particularly hyperali-
mentation" and chemically defined
diets," can restore or maintain nutri-
tional status except during the acute
phase of illness in many, if not most,
disease conditions."-"
The causes for lymphopenia in 34%

of patients surveyed were presum-
ably multiple and not specifically
identified, but could be expected to be
associated with impaired cellular im-
munity" and increased susceptibility
to opportunistic infection." Because
nutritional deprivation is one cause of
lymphopenia' and impaired cell-me-
diated immunity,' " it provides an ad-
ditional reason to improve the nutri-
tional support of hospitalized
patients.
These findings reemphasize the

need for similar studies in other insti-
tutions with different disease states
and patient populations and stress
the importance of increased attention
to the nutritional status of hospi-
talized patients. Only with these ob-
jective data can progress be made in
providing nutrition therapy in a man-
ner comparable to other medical
treatments in the care of the hospi-
talized patient.

This study was supported in part by National
Institutes of Health grants 5-T01-AM-05371 and
3-ROI-GM-22691-01 and by a General Research
Support grant from Boston City Hospital.

PROPHET was sponsored by the Chem-
ical/Biological Information Handling Program
of the Division of Research Resources, National
Institutes of Health (RR-76).

17. Rotten P. Blackburn GL, Plant JP, et al:
Determination of optimal hyperalimentation in-
fusion rate. J Surg Rea 18:477-483, 1975.

18. Fischer JE, Foster GS, Abel RM, et al: Hy-
peralimentation as primary therapy for in-
flammatory bowel disease. AmJSsrg 125:165-
175, 1973.

19. Moore FD, Brennan MP: Current concepts:
Intravenous feeding. N Engl J Med 287:862-864,
1972.
20. Stephens RV, Randall HT: Use of concen-

trated, balanced liquid elemental diet for nutri-
tional management of catabolic states. Ann
Surg 170:642-668, 1969.

21. Dudrick SJ, Steiger E, Long JM: Renal
failure in surgical patients: Treatment with in-
travenous essential amino acids and hypertonic
glucose. Surgery 68:180-186, 1970.

22. Stiehm ER, Amman AJ, Barnett EV, et al:
Diseases of cellular immunity. Ann Intern Med
77:101-116, 1972.

23. Law SE, Dudrick SJ, Abdou NI: The ef-
fects of protein calorie malnutrition on immune
competence. Surg Gynecol Obstet 139:257-266,
1974.

Hospital Malnutrition—Bistrian et al



272

Reprinted from the Journal of the American Medical Association
November 11, 1974 Volume 230

Copyright 1974, American Medical Association

Protein Status of General Surgical Patients
Bruce R. Bistrian, MD, MPH; George L. Blackburn, MD, PhD,

Edward Hallowell; Robert Heddle, MB, BCh

• In a survey of the protein nutritional status of all patients on the surgical
wards of an urban municipal hospital, accepted standards indicated moder-
ate to severe protein-calorie malnutrition (PCM) in one half of these patients
as judged by triceps skin fold and arm muscle circumference measure-
ments. Weight for height was less severely affected. Although serum albu-
min levels were recorded in only 43% during the perisurvey periods, the cor-
relation between arm muscle circumference and serum albumin level was
highly significant, suggesting that this measurement would substantiate a
rate of approximately 50% malnutrition.
(JAMA 230:858-860, 1974)

SEVERAL studies have reported the
frequent occurrence of malnutrition
in hospitalized patients in municipal'
and university hospitals in the United
States.' ' In two of these reports,' '

For comment see p 879.

low serum albumin levels were used
as the principal criterion. The most
important component of nutrition
surveys in underdeveloped countries
is anthropometric measurements, but
these have not been applied to assess-
ment of nutritional status in hos-
pitalized patients. The ease and
simplicity of measurement and the
potential value for clinical monitor-
ing led us to conduct this investiga-
tion of protein-calorie malnutrition
(PCM) in a municipal hospital.

From the Department of Nutrition and Food
Science, Massachusetts Institute of Tech-
nology, Cambridge (Drs. Bistrian and Black-
burn), and the Department of Surgery (Drs. Bis-
than, Blackburn, and Heddle and Mr. Hallowell),
Boston City Hospital, and the Harvard Medical
School (Dr. Blackburn), Boston.

Reprint requests to Department of Nutrition
and Food Science, 50 Ames St, Massachusetts
Institute of Technology, Cambridge, MA 02139
(Dr. Bistrian).

MATERIALS AND METHODS

The entire surgical-patient popu-
lation of the hospital (131 patients)
was surveyed in March 1974. Patients
were distributed as follows: general
surgery, 61; medical, 1; oral surgery,
5; neurosurgery, 14; ear, nose, and
throat, 9; orthopedics, 25; urology, 12;
and miscellaneous, 4. The causes for
admission were representative of
those for the general and specialty
surgical services.
On the survey day, the following

information was recorded for each
patient: age, diagnosis, height, recent
weight (within two weeks of the sur-
vey, by chart or from the patient),
and serum albumin level on admission
and within two weeks of the survey,
if available on the chart. Triceps skin
fold and mid-arm circumference were
measured on the survey date by a
generally accepted technique' and the
calipers were calibrated. The in-
formation was entered into the
PROPHET computer system for data
reduction and statistical analysis.
This included the derivation of the es-
timated arm muscle circumference

(C„,) as an indicator of the body's
muscle mass from the arm circum-
ference (C„) and the triceps skin fold
(S), with the use of the equation
C„, = C„ —vS. Standards for weight/
height, triceps skin fold, and arm
muscle circumference were taken
from a standard source' and entered
into the computer. Sixty percent of
standard and below was considered
severe depletion; from 60% to 90% of
standard was considered moderate
depletion.

RESULTS

Significant PCM of both moderate
and severe degree was identified by
the criteria of weight/height, triceps
skin fold, arm muscle circumference,
or recent serum albumin values. As
shown in Table 1, interesting dif-
ferences emerged depending on the
measure chosen. Arm muscle circum-
ference, which is better than other
measures of tissue protein stores, in-
dicated 12% severe and 36% moderate
PCM for a total of 48%, whereas the
triceps skin fold suggested a substan-
tially greater prevalence of severe
PCM (35%) despite essentially the
same amount of total PCM by this
measure (56%). Weight was recorded
in 93 patients. Weight/height was
not a sensitive measure, since it iden-
tified only one severely depleted pa-
tient. For this population, serum al-
bumin values were distributed as
follows: greater than 3.5 gm/100 ml,
46% (population size of 26); between
2.8 and 3.5 gm/100 ml, 27% (popu-
lation size of 15); less than 2.8 gm/100
ml, 27% (population size of 15).
Although only 56 serum albumin
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levels were recorded in the perisurvey
period, 15 indicated severe PCM, and
15, moderate PCM. As shown in Table
2, the correlation of arm muscle cir-
cumference and serum albumin level
was highly significant (P <.001), sug-
gesting that had more serum albumin
levels been determined, levels of PCM
similar to those identified by arm
muscle circumference would have
been found. Of a total population of
30 with low and very low serum albu-
min values, 21 or 70% were associated
with low or very low skin folds, and 20
or 67% were associated with low or
very low muscle circumference. In a
total population of 15 with very low
serum albumin values, 12 or 80% were
associated with low or very low skin
folds, and 13 or 87% were associated
with low or very low muscle circum-
ferences.
For 24 patients, both on admission

and follow-up, serum albumin deter-
minations were available. Of these,
ten patients had an entering value
greater than or equal to 3.5 gm/100
ml and it subsequently fell below this
level in three patients.

Separation of patients by service is
shown in Table 3. Although some
categories have small numbers, se-
vere PCM was more common in pa-
tients on the surgical and ear, nose,
and throat wards. As expected, in
more seriously ill patients, especially
those with cancer, a higher percent-
age of abnormal values was noted.
This is shown in Table 4 where sepa-
ration is by the following disease
categories: (1) Cancer—colostomy,
cancer, mass, neoplasia, and rectal le-
sion; (2) Trauma—trauma, gunshot
wound, craniotomy, and fracture; (3)
Major Surgery—thoracotomy, cholo-
cystectomy, exploratory, hernia, pan-
creatic surgery, and appendectomy;
(4) Minor Surgery—bite, laceration,
testicular biopsy, bunion, circum-
cision, and ear or ear drum surgery;
(5) infections—osteomyelitis, em-
pyema, cellulitis, abscess, and pneu-
monia; (6) Perivaseular Disease—ar-
terial insufficiency, ulcer of leg,
thrombosis, gangrene, embolectomy,
foot, angina, amputation, and cardio-
vascular disease; (7) Urological Sur-
gery—prostate surgery, obstruction,
and transurethral resection; (8) Or-
thopedics—back pain, laminectomy
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Table 1.—Results of Anthropornetric Measures of PCM'

by Percentile Classification

Weight/
Height,
% (No.)

Triceps
Skin Fold,
% (No.)

Arm
Circum-
ference,
% (No.)

>90% of standard 78 (73) 44 (57) 52 (67)

90°1,81% of standard
80 %-71% of standard
70%-61% of standard

12
8
1

(11)
(7)- 20'.
(1) 
}

2 (3)
14 (19).
5 (6) 

1 21%
20 (26)
11 (14) 1
0171

%36'.

--60% of standard 1 111 35 (46) 12 (16)

Total (93) (131) (130)

*PCM indicates protein-calorie malnutrition.

Table 2.—Correlation of Anthropome(ric Measures of Malnutrition

Albumin

Skin Fold*

Very Low Nor-
Low (>60%, mal Very Nor-

(f-60%) <90%) (L-90%) Low Low mal

Arm
Circumferencet

Very low. <2.8 3 5 8 2

Low, <3.5, >2.8 7 2 6 4 3

Normal, -1-•.,3.5 7 3 16 4 21

`By x2 test, .1>P>.05.
ti3y X2 test, P<.001.

Table 3.—Patients With Protein-Calorie Malnutrition

Hospital
Service*

Total
Pa-

tients

<60% of Standard <90% of Standard

Skin Fold

No. %t

Arm
Circurn-
ference

No. %t

Skin Fold

Arm
Circum-
ference

No. %t
,

No. ,ot

Surgical 61 24 39 10 16 34 56 29 47

Medical 1 0 0 0 0 0 0 1 100

Dental 5 1 20 0 0 3 60 1 20

an,  nose.
and throat 9 4 44 2 22 6 66 4 44

Neurological 14 5 36 0 0 8 57 3 21

Orthopedic 25 3 12 0 0 10 40 12 43

Urological 12 2 17 0 0 6 50 5 42

'Service not recorded on four patients.
(Percentages are in terms of the total number of patients on the particular service.

Table 4.—Occurrence of Protein-Calorie Malnutrition by Disease Category

Total
No. of

Patients

Standard Triceps
Skin Fold

Standard Arm Muscle
Circumference

,______,_
No. (%)
<60%

No.
<90%

,...______,__,
No. (%)
<60%

No.
<90%

4 cancer 25 12(48) 18 51201 14

Trauma 39 13(33) 23 1131 17

Major surgery 8 1(131 1 0(0) 4

Minor surgery 9 2(22) 3 1(11) 2

Infections 9 3(33) 3 21221 2

Peripheral vascular
disease 22 81361 12 6(27) 14

Urological surgery 4 0(0) 2 0(0) 2

Orthopedics 8 11131 6 0101 2

Other abdominal
conditions 9 4(44) 5 0(01 3
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disk, myelogram, knee or hand sur-
gery, and prosthesis; (9) Other
Abdominal Conditions-pancreatitis,
fistula, burn, rectal prolapse, and
gastrointestinal bleeding.

COMMENT

A striking prevalence of PCM in
adult, hospitalized patients was found
by accepted but seldom used mea-
sures of protein status. A partial ex-
planation for the failure to recognize
this prevalence earlier is the reliance
on weight/height as the routine mea-
sure of nutritional status. Demon-
strated here again is the relative
insensitivity of weight as an indica-
tor of PCM, though, when present,
weight loss is usually striking and
likely to be noted and treated.

This point supports our previously
reported finding' that weight is a
useful indicator of impaired status
only when lean body mass is reduced.
Obese patients maintained on an
orally administered protein-sparing
regimen may have considerable
weight loss but maintain tissue pro-
tein stores as measured by serum al-
bumin and transferrin values, nitro-
gen balance, or total body potassium
counting.° Protein-depleted patients
may have restoration of serum albu-
min with little weight change,' and
acutely ill patients fed a protein-spar-
ing parenterally administered diet
may maintain their protein nutriture
despite continuing weight loss as long
as fat stores are available.'

Reliance on weight as a standard
cannot be the entire explanation,
however, for failure to recognize PCM
of this prominence. Weights were
rarely recorded and were available in
most instances only because the am-
bulatory patient had access to balance
scales on each ward. A recently ob-
tained value for serum albumin was
available in only 56 patients (45%) de-
spite general acceptance of this as a
useful criterion of protein status.''
The value of serum albumin deter-

minations as a measure of significant
protein deficit is confirmed by the
high correlation with arm muscle cir-
cumference; conversely, this reflects
on the possible use of arm muscle cir-
cumference as a clinical indicator of
nutritional status and response to
therapy in hospitalized adults.

860 JAMA, Nov 11, 1974 • Vol 230, No 6

If these indicators of PCM only
identified a population at risk of de-
veloping deficiency, ie, a reflection of
dietary deprivation and not of pos-
sible malfunction, these results would
be less disturbing. In the hospitalized
adult, however, cellular immunity is
lost when this degree of PCM oc-
curs.'" With depressed serum albu-
min and transferrin values, Candida
colonization and lymphopenia are fre-
quent.' In addition, decreased produc-
tion of antibody to a graded stimu-
lus and lymphocyte transformation to
phytohemagglutinin have been noted
in similar patients," findings also
characteristic of kwashiorkor."-" Pro-
tein-calorie malnutrition in adults
has received little attention, in great
contrast to pediatric PCM, despite
the obviously prevalent preconditions
for its development in many hospi-
talized patients, namely, prolonged
semistarvation in patients with hy-
percatabolic illness.
Although data are scarce, the fact

that serum albumin values fell below
3.5 gm/100 ml in three of ten patients
after admission suggests that at least
some of the malnutrition occurs after
hospitalization, even though now,
with newer nutritional techniques
such as elemental diets," protein-
sparing with intravenously adminis-
tered amino acids," or hyperali-
mentation,' this is theoretically
preventable. Certainly, frequent
venipunctures are essential in hospi-
talized patients, but they can lead to
mild anemia." While rehydration
early after admission can lower hem-
atocrit readings and serum albumin
levels, these therapeutic maneuvers
would not explain the low body-fat
stores and tissue protein levels as es-
timated by triceps skin fold and arm
muscle circumference.
This report confirms recent stud-

ies'-' suggesting that nutritional sup-
port of hospitalized patients has been
neglected. More data from other
types of patients and institutions are
urgently needed, but it is clear that
the consequences of malnutrition in
hospital patients and the appropriate
therapies available for PCM need to
be more widely disseminated. This re-
quires greater emphasis on nutrition
in the training of physicians, a point
made by others."--"

This investigation was supported in part by
National Institutes of Health research grants 5-
TO1-AM-05371 and GM 8981-2.
Data analysis was performed on PROPHET

and was sponsored by the Chemical/Biological
Information Handling Program of the Division
of Research Resources, National Institutes of
Health (RR-76).
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HARVARD MEDICAL SCHOOL,
DEPARTMENT OF SURGERY,
Boston, Mass., July 22, 1976.

Telegram to:
Senator EDWARD KENNEDY,
Senate Health Subcommittee, U.S. Senate,
Washington, D.C.
Knowing your interest in health care, I would like to call your attention to a

Senate Subcommittee Hearing on nutrition on July 27th and July 28th, particu-
larly the report on nutrition in cancer by Dr. Gio Gori from the NCI on July 28th.
This report points out that malnutrition similar to what you observed in the
refugee studies in South East Asia, occurs in many hospitalized patients in the
United States. Patients with cancer comprise one group of hospitalized patients
for whom there has now been formulated a well-conceived and organized program.
This program will provide recognition, assessment and treatment of hospital
malnutrition. The program will allow the best clinical investigators, guided by
well-planned protocols and the rules of informed consent, to discover new nutri-
tional therapies that will not only improve quality of patient care during chemo-
therapy and radiotherapy but also will reduce hospital costs. The patient who is
strong nutritionally will complete his therapy in the shortest time with the best
possible response.
These concepts need more development and further funding so that the knowl-

edge may be distributed to physicians for wider use.
I hope you will be able to attend the hearings and add your support to these

valuable programs.
Sincerely,

GEORGE L. BLACKBURN, M.D., Ph.D.,
Assistant Professor of Surgery.

HARVARD MEDICAL SCHOOL,
DEPARTMENT OF SURGERY,
Boston, Mass., July 22, 1976.

JANE BRODY,
The New York Times,
229 West 43d Street, New York, N.Y.
DEAR Ms. BRODY : The nutrition hearings of the Senate Subcommittee on Nutri-

tion are being held July 27th and July 28th. A good "upbeat" story is contained
in the testimony on the Diet Nutrition and Cancer program being reported by
Gio Gori on July 28th. Hopefully you or Nancy Hicks can cover this study. Cer-
tainly this program would allow the best clinical investigators to use sound
protocols and do some good for a very large population of patients now suffering
from hospital malnutrition—perhaps 30% of total population with 5-10% severe.

Should you need additional background material, please let me know and I will
get it to you.

Regards.
Sincerely,

GEORGE L. BLACKBURN, M.D., Ph.D.,
Assistant Professor of Surgery.
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Careers in Nutrition
from the Clinical Viewpoint

by George L. Blackburn, M.D., Ph.D.
and Bruce R. Bistrian, M.D., M.P.H., Ph.D.

A major impediment to clinical careers in nu-
trition is the widespread lack of apprecia-

tion for the role of nutrition in clinical practice.
This is best exemplified on the clinical level by
the failure in American hospitals to recognize
or to treat effectively adult protein-calorie mal-
nutrition (PCM). Protein-calorie malnutrition is
not an isolated problem; the widespread prev-
alence of malnutrition has been identified' and
confirmed., In a recent one day survey of the
nutritional status of surgical patients' nearly 50
percent of those hospitalized were moderately
or severely malnourished. The criteria used
were serum albumin (SA), triceps skinfold
(TSF) and arm muscle circumference (AMC)
measurements, but not weight-for-height (W/H)
ratio (Figures 1 and 2).
To confirm these findings we conducted

three similar surveys at weekly intervals of
medical patients in the same hospital; hema-
tologic values were part of the nutritional pro-
file.4 In an attempt to determine the effect of
conventional nutritional support, the dietary in-
take of patients for the week preceding each
survey was also recorded. Similar degrees of
PCM were found, although calorie depletion
(TSF, W/H) was significantly more common,
and protein depletion (AMC, SA) significantly
less severe in the medical patients. Interesting-

Dr. Blackburn is Director and Dr. Bistrian is Assis-
tant Director of the Nutrition Support Service, Can-
cer Research Institute, New England Deaconess
Hospital, 194 Pilgrim Road, Boston, Massa-
chusetts 02215.

A limited number of reprints of this article may be obtained
from the author. THERE ARE NO REPRINTS OF UNSIGNED
REVIEW5.

ly, the nutritional support which patients re-
ceived did not change their nutritional status.
While much emphasis is given to inadequate

recognition and support for nutrition in medical
education, the fact is that there are not enough
teachers knowledgeable in PCM to expose
this problem. The time given to nutrition is
squandered on subjects irrelevant to clinical
medicine in the U.S. such as vitamin deficien-
cies. PCM on the other hand is a difficult dis-
ease to treat and calls for teaching material
not readily available in Western medical text-
books.5

Techniques of Nutritional Assessment
It is necessary to apply newer techniques of

nutritional assessment developed for children
in nonindustrialized societies to hospitalized
adults in the U.S.8 These more sensitive and
meaningful techniques include anthropometric
measurements like triceps skinfold and arm
muscle circumference,7 serum protein levels
such as serum albumin,8 transferrin or iron-
binding capacity9 and tests of immune func-
tion.10-12 The creatinine-height index de-
veloped by Viteril3 can also be a useful index
of depletion of lean body mass in adults."
Coupled with an inability to recognize the prev-
alence of this disease, however, is the lack of
understanding of the profound detrimental ef-
fect of malnutrition on host response to ill-
ness.15 The failure to see the similarities be-
tween the child with marasmus due to the un-
availability of food and the cachectic adult
whose primary aisease prevents food intake
or utilization limits the teacher of nutrition who
is seeking objective support for the thesis that
nutrition is an important discipline for the med-
ical student or practitioner. The child with
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Figure 1. Anthropometnc estimates of nutritional status (weight/height) and body fat stores (tricep skinfold) in surveys of medical

and surgical patients in an urban municipal hospital. Medical patients were more commonly depleted by these two measures
reflecting caloric deficits.
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Figure 2. Anthropometric estimates of lean body mass (arm muscle circumference) (AMC) and estimate of visceral protein

status (serum albumin) in medical and surgical nutritional surveys. Surgical patients were more severely depleted than medical

patients by these measures of protein status.
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kwashiorkor, developing in a setting of infection
and carbohydrate-containing, low-protein diets,
bears important similarities to the catabolic
adult receiving 5 percent dextrose infusions
as routine nutritional support.16,17 Specific
similarities include the preservation of anthro-
pometric measurements in the presence of
lower serum albumin levels, depressed pe-
ripheral lymphocytes, anergy, decreased anti-
body response to stimulation and lymphocyte
transformation to mitogens and the improve-
ment of all these parameters upon nutritional
repletion."'

In most hospitalized patients, whatever the
underlying problem, the consequence of ig-
noring nutrition, even for a short period of time,
can result in malnutrition characterized by
negative nitrogen balance and significant elec-

trolyte and mineral losses., Patients with mod-
erate degrees of malnutrition at the onset of
of their illness require sophisticated counsel-
ing and treatment to avoid unnecessarily pro-
longed sickness and even death.608 Tech-
niques for the treatment of PCM are complex;
the response is slow and does not occur in the
face of continued stress present in a strongly
catabolic hormonal setting.19,2° This is dem-
onstrated by our efforts to treat pancreatitis
using a new approach that focused on nutri-
tional support. The average period required to
restore Serum protein levels (albumin) and
competency of host defense (total peripheral
lymphocyte count) was ten weeks. While
weight loss was arrested, no substantial in-
crease in weight occurred (Figure 3); however,
the response to nutritional support can be dra-

—140

QUART/LE
120

1

100

2nd — 80

3rd 7
60—

4//s
— 40—

20—

0

—20-

-40

El Status due to disease

Status after therapy

WT/HT

LW.

WEIGHT
CHANGE

'Mean rcoeffrcienl of variance

1 1 1 

TRICEPS MID-ARM ALBUMIN LYMPHOCYTES
SKIN FOLD MUSCLE

CIRCUMFERENCE

Figure 3. Anthropometric measurements reveal substantial nutritional depletion, particularly of the muscle compartment (AMC)
and visceral protein status (albumin and lymphocytes). Nutritional therapy prevented further weight loss and significantly re-
stored the visceral protein compartment. This is characteristic of enteral feeding in contrast to parenteral feeding. While weight
loss was prevented, in general it is a poor reflection of early effects of the nutritional therapy..

Reprinted from J. Surg. Res. 18:477-483, /975.
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matic and indeed life-saving. The above group
of patients underwent surgery without any sig-
nificant time-delaying complications where the
major complication rate is generally 9.2 per-
cent.

Defined Formula Diets
Developments in defined formula diets and

total parenteral feeding represent major medi-
cal advances that rank with the discovery of
antibiotics, heart-lung bypass pumps and renal
dialysis in their influence on the survival.21 In
certain conditions such as inflammatory bowel
disease,24 fistulas of the alimentary tract,"
acute and chronic pancreatitis19 and acute
renal failure," enteral and parenteral hyperali-
mentation have become the primary mode of
therapy. In others, particularly cancer, optimal
nutritional support has been a useful adjunct
to primary immuno-, chemo- or radiother-
apy.26,27 The proper use of this new therapy,
however, is a sophisticated science; satisfac-
tory results are a consequence of an under-
standing of nutritional biochemistry and me-
tabolism. The practitioner responsible for this
therapy must have proper training and use
that knowledge almost daily in order to avoid
complications and provide the best care for
each patient.5

Nutritional Support Service
Our concern with the poor nutritional status

of hospitalized patients and a lack of nutritional
knowledge both in the diagnosis and treatment
of malnutrition led to the development of a Nu-
trition Support Service.6 The ultimate goal of
this service is to monitor the nutritional status of
all hospitalized patients, to consult and/or
supervise the appropriate therapeutic support
in selected patients, and to provide a multidis-
ciplinary approach to the nutritional problems
that arise in the hospital. Particularly with the
advent of total parenteral nutrition (TPN) has
the need for a team approach and standard
guidelines become essential so that danger-

ous complications—sepsis, pneumothorax,
hyperosmolarity—can be minimized. A Nu-
tritional Support Service should combine the
services of nursing, dietetics, pharmacy and
physical therapy with the major clinical disci-
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clines to encourage the treatment of protein-
calorie malnutrition.
The operation of the Nutritional Support Ser-

vice is greatly aided by the procurement of ob-
jective data with which to make a nutritional
assessment and formulate a nutritional pre-
scription. The "input" data is shown in Table 1.
The "output" is derived from a variety of for-
mulas and nomograms incorporated into a
computer program which includes the basal
energy expenditure (BEE) based on Harris-
Benedict standards.22 By considering four
variables (weight, height, age, sex), these
standards allow better adjustment not ade-
quately covered by formulas using weight
alone.

In states of mild to moderate catabolism
where restoration of lean body mass is re-
quired, delivery of standard total parenteral
alimentation at 1.75 times BEE will produce
positive nitrogen balance.22 Enteral hyperali-
mentation to produce similar nitrogen balance
is achieved at calorie intake of 1.54 times BEE.
If only maintenance of lean body mass is de-
sired, less protein and calories are required as
shown in Table 1.

This information together with the Nutrition
Assessment Summary (Table 2) are main-
tained on the patient's chart. They serve as an
important reminder of the nutritional state of
the patient and the need for adequate nutri-
tional support to restore deficiency, particularly
of the kwashiorkor-like variety manifest by de-
pression in serum albumin, transferrin, total
lymphocyte count and immune competence.
The use of these tables has been more fully
described elsewhere.19,32,33

Curriculum Development
Besides patient care, clinical nutrition pro-

vides unlimited research opportunities in basic
and clinical sciences. Recent advances in total
parenteral alimentation," defined formula
diets29 and protein-sparing therapies in starva-
tion,30 opened up numerous avenues for re-
search. This includes the creation of products,
delivery systems and techniques for nutritional
support along with investigations into the meta-
bolic response to disease and its successful
manipulation. Research of this type would in-
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volve work in nutritional biochemistry and meta-
bolism, clinical nutrition and food technology
along with the general research tools of model-
ing, statistics and data processing. This em-

Table 1

Computer/calculator determination of protein

and calorie requirement for nutrition mainte-

nance or anabolism either orally or parenterally.

Estimates based on surface area plus age and

sex.22

DATA FED INTO COMPUTER

1. Height-Inches
2. Weight (Usual) lbs.
3. Frame Type (Ring) small, medium, large

4. Weight (at Rx) lbs.
5. Weight (Ideal) lbs.
6. Surface Area M7

(See table. Based on weight at Rx)

COMPUTER FEED BACK

Height cm. (in x 2.54)
Weight (Usual) kg. (lb. x 2.2)
Weight (at Rx) kg. (lb. x 2.2)
Weight (Ideal) kg. (lb. x 2.2)
Usual Weight - Ideal Weight
Weight at Rx - Ideal Weight
Weight at Rs/Ideal Weight %
Weight at Rs/Usual Weight %
Basal Energy Expenditure
kcal i 24 hrs.
kcal / Hr/ M2
Anabolic Requirements
Kcals/24 hrs.
I.V. (B.E.E. x 1.76) kcal
Oral (B.E.E. x 1.54) kcal
Nitrogen Anabolic Requirements/24 hrs.

I.V. (kcals - 150) g
Oral (kcals , 150) g
Protein (Amino Acid) Requirements/24 hrs.
I.V. (N x 6.25) g
Oral (N x 6.25) g
Maintenance Requirements
Kcals/24 hrs.
Oral (B.E.E. ‘ 1.22) kcals

Nitrogen Maintenance Requirements/24 hrs.
Oral (kcals , 300) g
Protein (Amino acid) Requirements/24 hrs.
Oral (N x 6.25) g

From Nutrition Support Service, New England Deaconess
Hospital

Reprinted from J. Surg. Res. 18:477-483, 1975.

phasizes the necessity of a multiaisciplinary
approach if modern medical research is to be
fruitful. These areas of research, however,
are presently being explored by a small group
of physicians from various clinical disciplines,
for whom clinical nutrition is an avocation and
not a specialty.3' The solution to this present
situation is the education of physicians in nu-
trition at all stages of their training. Those re-
sponsible for graduate medical education must
re-establish priorities of what will be taught
given the limited time and support available.
The first priorities for the clinical nutritionist
are to design a curriculum that will "sell" to
today's students, and to provide a recogniz-
able (and remunerable) clinical service that
will demonstrate the relevance of nutrition in
their future practice. ((these are accomplished,
additional specialists should be attracted. Then
will they be able to make a living rather than
a hobby out of such interests. Nutrition as a
specialty can resume the major role it held
prior to the discovery of antibiotics and insulin,
a time when it represented the major thera-
peutic tool possessed by all physicians.
Because nutrition cuts across most special-

ties, core teaching, which is so popular among
medical students today, is ideally suited for nu-
tritional education concerning protein-calorie
malnutrition. In other disorders with a major
nutritional component, for example, infectious
disease, cancer, trauma, diabetes, obesity, in-
struction should concentrate on nutrition and its
effect on metabolism.
The teaching of metabolism, particularly the

influence of "energy substrates" on organ func-
tion, proved to be the most effective pedagogi-
cal approach to the science of nutrition. Un-
fortunately, metabolism has become almost
as neglected as nutrition. Fluid and electro-
lytes. acid-base balance and substrate-hor-
mone interactions no longer appeal to the tra-
ditional disciplines usually called upon to teach
them. The result is that many physicians are
unable to provide sophisticated "molecular
support" to patient care. Relating physiological
biochemistry to the hospitalized patient, partic-
ularly in terms of optimal nutritional support,
produces visible results. Thus it is very effec-
tive in student teaching. Not only is the quality
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Table 2

Nutritional Assessment and Metabolic Status form for clinical studies. This detailed assessment will

allow accurate interpretation of the role of nutrition in clinical studies.

Nitrogen Maintenance Requirements/24 hrs. Cal:N
Ratio 300:1

Oral (kcals - 300) g

Protein (Amino Acids) Maintenance Requirements

Oral (N x 6.25) g

24 hr. Anabolic Requirements Standard
Hyperailmentation (TPN) or high N defined formula
diet (DFD) Cal:N 150:1 1 ml = 1 calorie

4. 25% Amino acids mls (=Anabolic IV kcal)
25% Glucose - TPN

High N DFD mls (=Anabolic Oral kcal)

24 hr. Maintenance Requirements Oral Cal:N 300:1

Standard DFD mls (=Maintenance kcals)

SUMMARY (CHECK)

STANDARD PARAMETERS 90% 60-90% 60%

Weight/Height

Triceps Skinfold
Mid Upper Arm
Circumference

Mid Upper Arm Muscle
Circumference

Albumin
Creatinine Height

Index

Lymphocyte Count
Iron Binding Capacity/

Transferrin
Cellular Immunity
SK/SD

Other Candida

PERCENTAGE STANDARD NUTRITIONAL
PARAMETERS

Triceps Skinfold
Mid Upper Arm Circumference
Mid Upper Arm Muscle Circumference
Albumin
Creatinine Height Index
Total Lymphocyte Count
Transferrin

CELLULAR IMMUNITY SKIN TESTING EXPRESSED
AS mm PERCENTAGE NORMAL REACTION (read all
reaction 2mm; standard = 5mm)

Candida (HoUlster-Stier) & Varidase (Lederie)
1 ml of solution diluted 1:100

Immediate
(cr-'; 24 hrs.
iL 48 hrs.

Immediate
(a 24 hrs.
(a 48 hrs.

Dinitrochlorobenzene Contact Sensitization

(a 24 hrs (a 10-14 days

2000, µg
50 µg
50 I.A.g (Challenge Dose)

If positive at 2,000 p.g or 50 lag site at 10-14 days without
challenge, consider 90%.
If positive only on challenge, consider 60-90%.

D.N.C.B.

Nutritional or Metabolic Status (Check)

90% Standard Not Depleted
60-90% Moderately Depleted
60% Standard Severely Depleted

TYPE OF PROTEIN CALORIE MALNUTRITION (CHECK)

Acute Visceral Attrition (Kwashiorkor-like)
(Wt/Ht, TSF, AC, AMC, CHI preserved; Albumin
and Transferrin acutely depressed)

Adult Marasmus (Cachezia)
(Wt/Ht, TSF, AC, AMC, CHI depressed; Albumin
and Transferrin preserved until late)

Intermediate States

Acute Visceral Attrition Superimposed on Adult
Marasmus
(Wt/Ht, TSF, AC, AMC, CHI depressed; Albumin
and Transferrin rapidly and acutely depressed)

PRIMARY DIAGNOSIS

From Nutrition Support Service, New England Deaconess Hospital.
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of existence enhanced but morbidity and mor-
tality can be significantly reduced.
The proverbial competition between medi-

cine and surgery will abate in this neutral
ground of nutritional support.,, If you will, nu-
trition might be seen as a "United Nations"
where many disciplines come together in
teaching, patient care and research.

Summary
If the field of nutrition is to stay abreast of

the times and obtain the interest, respect and
curriculum support it deserves, it must establish
its importance as a clinical speciality. A nutri-
tional support service is the ideal vehicle to ex-
emplify nutrition's role in curative medicine.
While delivering patient care, a nutritionally
characterized and closely documented patient
population provides an excellent base to further
knowledge in clinical medicine.
The metabolic consequences of severe ill-

ness oblige us to employ a diet therapy with
maximum leverage to improve the quality and
likelihood of recovery. Unfortunately, the lack
of sufficient knowledge prevented a general
recognition of the extent of the problems in-
volved in hospital dietary deficiencies and of
the techniques for reversing those discrepan-
cies. The multifaceted aspects of a nutritional
support service in patient care, education and
research, however, lead to an increased
awareness of the importance of nutritional sup-
port and to a greater application of optimal nu-
tritional care for the hospitalized patient. 0
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JOHNSON & JOHNSON,
New Brunswick, N.J., July 8, 1976.GEORGE BLACKBURN, M.D.,

Assistant Professor of Surgery, Harvard Medical School, New England DeaconessHospital, 185 Pilgrim Road, Boston, Mass.
DEAR GEORGE: I would like to thank you for your letter of June 22 concerningyour interest in using the digestive aid in your multi-clinic study of the treatmentof patients suffering from cancer of the pancreas.
I understand that Bruce Semple will be providing the digestive aid product foryour study, and I am sure that you will obtain some interesting data in the study.We will look forward to obtaining the results of the study as our interest in theExploratory Division is still high in the field of nutrition, and we are lookingfor new opportunities in this field.
We have always appreciated the kind assistance you have given us in relationto our programs, and we look forward to working with you in the future in newareas as they evolve.
With all best wishes,

Sincerely yours,
GAVIN HILDICK-SMITH, M.D., F.R.C.P.,

Director, Medical Affairs.

JOHNSON & JOHNSON,
New Brunswick, N.J., June 14, 1976.GEORGE BLACKBURN, M.D.,

New England Deaconess Hospital, 185 Pilgrim Road,
Boston, Mass.
DEAR GEORGE: Many thanks for your letter of June 3 in which you very kindlyoutlined the amount of digestive aid that you would need in the tumor study out-lined in your protocol.
At this time the Baby Products Company will be taking over all the respon-

sibility for future clinical studies of the digestive aid. They will, I think, beprimarily interested in studies in pancreatic insufficiency but may be interested in
providing materials for your tumor study. As such I am sending all the datayou submitted to me to Dr. Bruce Semple, Director, Medical and Regulatory, andwill ask him to contact you concerning your tumor study.
I shall be in contact with you when Bruce and his colleagues have decidedwhat further studies are needed with the product in pancreatic insufficiency. Iknow Bruce will wish to meet with you in the near future concerning the status

of your study and what interest he has in supporting it further.
With all best wishes,

Sincerely yours,
GAVIN HILDICK-SMITH, M.D., F.R.C.P.,

Director, Medical Affairs.
Johnson & Johnson's experimental digestive enzyme effectively replaces the

enzymes absent, or otherwise inactive, as a result of pancreatic insufficiency. These
microbeads contain a consistent amount of lipase, amylase, and protease pro-
tected by a pH sensitive enteric coating. This covering resists the acidity of the
stomach, but dissolves in the more alkaline environment of the duodenum within
12 minutes, thus releasing the enzymes for digestion. The microbeads taken with
food become dispersed with the contents of the stomach, and continue to release
active enzymes as long as food passes into the small intestine, thus allowing the
nearly complete digestion of carbohydrate, protein and fat.
This product is under clinical investigation by the Nutrition Research Labora-

tory, New England Deaconess Hospital, Harvard Medical School and the De-
partment of Nutrition and Food Science, Massachusetts Institute of Technology.
If you have any inquiries, please contact the laboratory at 277-9500.



285

JOHNSON & JOHNSON DIGESTIVE ENZYME STUDY—STATISTICAL ANALYSIS, APR. 15, 1976

Parameter Without 16A With 16A

p= probability of
no significant

difference

Weight (kilogram) 54.14
(37.3-76.4)

56.48
(40.0-76.7)

0.01<p<0.02

Arm muscle circumference (centimeters) 19.95 20.95 . 005 < p <. 01
(15.9-25.8) (17.0-28.3)

Caloric intake 1914.35 2139.85 . 01 < p <. 02
(884.7-2763.0) (1,343.5-3,095.7)

Fat intake (gram) 76.38 87.88 05< p <. 10
(31.0-138.0) (52.5-121.0)

Fecal fat (gram per day) 22.61 17.34 . 3<p<. 4
(1.1-74.0) (2.2-52.3)

Fat utilization (percent) (Fat in—Fat out /Fat in) 68.76 77.66 . 2<p‹. 3
(1.32-97.76) (22.0-97.79)

Stool frequecy (per 24 hr) 5.94 2.78 . 001 < p<. 005
(2-23) (1-12)

Serum albumin 3.81 4.20 . 01<p‹. 02
(2.1-5.1) (3.3-5.0)

Serum transferrin 193.00 237.75 . 05 < p <. 10
(116-250) (176-300)

Serum total iron Binding capacity 286.6 347.8 . 2<p‹. 3
172-377 223-461
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JOHNSON & JOHNSON DIGESTIVE ENZYMES—PROTOCOL No. 0845.01-4037.11C

I. BACKGROUND

Although several digestive enzyme preparations are available on the market,
most have been very disappointing clinically. Even the best of the available
formulation leave much to be desired. They lack potency and consistency of
clinical response. Most of the available digestive enzyme preparations are inacti-
vated by gastric digestion. Those enzyme preparations that are enteric coated,
are low in active enzymes and they are deficient in lipase. Moreover, the coatings
generally fail to protect the enzymes against gastric inactivation and many fail,
to disintegrate in the duodenum under neutral conditions within a reasonable
time. Johnson & Johnson Digestive Enzymes contain proteases, amylases and
lipases plus a uniform enteric coating which resists gastric digestion. There is a
need for a potent effective-formulation of digestive enzymes containing proteases,
amylases and lipases which will give uniform and predictable response from
patient to patient. Johnson & Johnson Digestive Enzyme comes close to meeting
these requirements. This protocol is designed to demonstrate the safety and effec-
tiveness of Johnson & Johnson Enzymes in a clinical setting using a sequential
analysis to determine effectiveness.

II. OBJECTIVE

The objective of this study is to determine in a series of single-blind clinical
trials whether or not the Johnson & Johnson Digestive Enzymes is safe and effec-
tive as a supplement for digestive enzymes in patients with known pancreatic
enzyme insufficiency. Each patient will serve as his own control.

LH. INVESTIGATOR

George L. Blackburn, M.D., Ph. D., New England Deaconess Hospital, 185
Pilgrim Road, Boston, Massachusetts 02215.

IV. DESIGN OF THE STUDY

Pre-treatment evaluation during the first three days of the study will be with
patients on a standard diet and with an inactive control product (Placebo). The
results of treatment with Johnson & Johnson Digestive Enzymes after 10 days
will be evaluated against the control period with the placebo. In appropriate
studies, another enzyme preparation (Viokase or Cotazym) will replace and/or
accompany the placebo the control period.

V. FORMULATION

& J D. E. containing lipases, amylases, and proteases will be made available
in enteric coated sperical form. The responsible physician will set the dosage
for each particular patient, not to exceed 12/day.

VI. DURATION OF THE STUDY
Acute phase
Two weeks per individual—three days for pre-treatment on control diet with a

placebo preparation and/or other enzyme preparation, and ten days on control
diet and treatment with J & J D. E.

Followup phase
Each patient who successfully completes the "acute phase" will be maintained

on digestive enzyme supplementation and will be recalled after three, six, twelve,
and eighteen months for the evaluation of their biochemical and nutritional
parameters in order to assess long term effects of treatment. The over-all duration
of the follow-up phase however, will depend upon the total number of patients
enrolled and the dates of their entry into the program.

VII. SELECTION CRITERIA

Male and female patients of any race and age (most patients will be between
21 and 60 years of age) who have been evaluated clinically and show evidence of
pancreatic enzyme insufficiency, which will be defined for the purpose of this
study as:
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1. Enzymatic evidence of decrease in pancreatic enzymes and bicarbonate
secretion as measured by appropriate •bio-assays.

2. Clinical evidence of malnutrition associated with increased frequency and
amount of stool containing abnormal amounts of fat and undigested protein.

3. Nutritionally depleted patients with problems of digestion and adequate
utilization of food associated with suspected pancreatic enzyme insufficienecy.

VIII. EXCLUSION CRITERIA

Patients with malabsorption syndromes not due to pancreatic insufficiency;
patients with malabsorption syndromes associated with pancreatic insufficiency
with marked hyperacidity noted in duodenal aspirates. Patients with juvenile
diabetes. Patients with hypercatabolic states associated with stress and sepsis.
Patients on steroid and tetracycline therapy will have this therapy discontinued.
Patients on chronic treatment of anticoagulant drugs, pancreatic enzyme prep-
arations, antacids, bile salts or other gastrointestinal drugs will have them
discontinued during a control period. The investigator reserves the right to enter
those cases who, by his best judgment, will best benefit from the study.

IX. CONCOMITANT TREATMENT

The only concomitant medication which will be permitted during the course
of this study will be those for the treatment of cardiovascular disease such as
digitalis or digitalis alkaloids and diuretics, except excluded above. However, the
investigator reserves the right to prescribe any such medication necessary to
secure the best care for the patients in the study.

X. DEFINITION OF DIET FOR PATIENTS ON THE STUDY

All patients will be placed on a clinically defined diet which will consist of
approximately 45% carbohydrate, 15% protein, and 40% fat; and will be admin-
istered to tolerance to the patients at caloric levels of 35 kilo-calories per kilo-
gram of body weight based on ideal body weight. Exact caloric level will be re-
corded for each patient. Ideal weight will be determined by using Metropolitan
Life Insurance 'Company's height and weight tables for males and females.

XI. METHOD OF STUDY
(A) Acute phase

Patients with known pancreatic insufficiency proven by both clinical and chem-
ical methods which include evidence of malnutrition, increased frequency (2-3
x/day and bulk of stool containing abnormal amounts of fat (8 g/24 hr.) will
be sequentially entered into the study. Patients will be placed on defined diet,
and pre-treatment evaluations will be carried out during the first three days of
the study. Patients will receive a physical examination, including anthropometric
measurements, as well as blood tests to determine over-all health as well as
nutritional status. The tests include complete blood count with differentials, and
tests for transferrin or total iron binding capacity, magnesium, carotene, vitamin
B-12 and folic acid, as well as a routine urinalysis. Intestinal absorption state
will be ascertained by stool fat and/or D-xylose and/or vitamin B-12 absorption.
Skin tests for cellular immunity will contribute to determination of nutritional
status. Stools will be obtained on days 1, 2, 3, and pooled, and aliquots assayed
for fat, nitrogen, and total weight. Urines will be collected during the same
period and aliquots will be analyzed for urinary urea and creatinine. Body weight
will be measured daily. On day four, patient will receive with breakfast his
dosage of J & J Digestive Enzymes, which will be administered at all meals and
snacks for the next ten days. Stool will be obtained on days 12, 13, and 14, pooled,
and aliquots will be assayed for fat, nitrogen, and weight. On day 15, each patient
will receive a physical exam, including anthropometric measurements, as well as
the hematological and ;biochemical tests performed on day one. Patients will be
continued to be evaluated clinically for well-being and status of the gastro-
intestinal tract.

(B) Follouncp phase
Following the completion of this clinical trial (acute phase), all patients who

had a positive response to treatment will be continued on treatment for eighteen
(18) 'months. At each visit the patient will receive a complete physical exam, in-
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eluding anthropometric measurements, and the same blood tests as in the acute
phase. Skin-testing for cellular immunity will be performed only if the last skin
tests elicited a negative response. The patient will be asked to submit a pooled
stool sample ( three days collection) and aliquots will be assayed for fat and
nitrogen. Up to three 24-hr urines will be submitted during the same period, and
aliquots will be analyzed for urea nitrogen and creatinine. Food intake diaries
will be submitted by the patient to facilitate determination of diet composition.

NUTRITIONAL SUPPORT OF PATIENTS WITH ADVANCED GASTRIC AND LOCALLY UNRE-
SECTABLE PANCREATIC CANCER TREATED BY MITLTIMODALITY THERAPIES

(By H. 0. Douglass, Jr., L. Kvols, G. Blackburn, M. Kalsner)

2.0 Objectives of the study
This program will attempt to provide the information needed to obtain answers

to the following problems.
2.1 Whether nutritional support as an adjuvant to the antineoplastic therapy

of patients with carcinomas of the upper gastrointestinal tract will:
2.11 Improve the patient's quality of life
2.12 Improve the patient's tolerance of antineoplastic therapy
2.13 Alter the response of the tumor to antineoplastic therapy

2.2 Whether the anorexia of cancer, and its associated food aversion can be
reversed by reestablishing an anabolic state. Evaluation shall include:
2.21 The eating behavior of patients with cancers of the upper gastroin-

testinal tract can be characterized by food groupings, and whether
this behavior is altered by placing the patient back in an anabolic
state.

2.22 Changes in taste (particularly sweet and bitter) seen in cancer
patients with determinations as to whether or not these are corrected
by nutritional support therapy.

2.3 Whether changes in body composition in patients with neoplastic disease
(lean body mass, secretory proteins of the liver, vitamin and trace min-
eral metabolism, etc.) can be reversed by nutritional repletions.

2.4 Whether changes in immunologic reactivity are functions of the extent
of the cancer or of the weight loss, and whether further depression of
immunologic status produced by antineoplastic thearpy can be averted
by nutritional support.

3.0 Patient Selection
3.1 Eligibility. All patients eligible for treatment in GITSG protocols involv-

ing prolonged intensive therapy for control of locally unresected but
nonmetastatic neoplasms of the pancreas and of advanced gastric neo-
plasia are eligible for inclusion in this study. Specifically, patients receiv-
ing combined radiation and chemotherapy for cancer of the pancreas, and
chemotherapy for metastatic gastric cancer, are to be included.

3.2 Limitation of eligibility. As specified in the treatment protocols, patients
must:
3.21 Have recovered from the effects of recent surgery.
3.22 Be free of infection.
3.23 Be able to ingest 1500 calories per day.

3.3 Boolusions.
3.31 Patients requiring intravenous fluid or nutritional support are ineli-

gible for inclusion in this study.
3.32 Patients with a Physical Status of 4 will be excluded.

3.4 Consent. All DHEW and institutional requirements for informed consent
shall be required before a patient may be included in this study.

3.5 Stratification of patients.
3.51 Disease and treatment protocol

Stomach
Pancreas

3.52 Physical Status
0-1 (Ambulatory)
2-3 (Semi-ambulatory)

3.53 Primary tumor status
Resected
Non resected
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3.6 Randomization. Patients will be randomized to treatment or control
groups by calling the Operations Office (716-831-1591) and supplying
the following information:

Patient's name
Institution
Disease and treatment protocol
Physical status of patient
Primary tumor status
Date of surgery, types of prior treatment
Investigator's name

4.0 Therapeutic modalities
4.1 Pancreatic Cancer

4.11 Control Group. Patients randomized to control will be observed for
nutritional intake and shall be required to keep the Activity and
Dietary Diary. Between meal feedings and supplements will be
offered and encouraged according to customery institutional routine.
All food intake, including supplements, will be recorded in the Activ-
ity and Dietary Diary. When hospitalized, caloric intake will also
be determined by the research dietitian. Nitrogen excretion and
other studies shall be performed at the same intervals as in the
nutritionally supplemented group.

4.12 Nutritional support. Patients randomized to the nutritionally sup-
ported group will receive a basic diet to provide a minimum of 30
calories per kilogram of body weight or ideal body weight (which-
ever is greater) per day. In addition, a 1000 calorie dietary sup-
plement must be taken by all patients, and total caloric intake, in-
cluding the supplement, shall not be allowed to fall below 30 calories
per kilogram per day. The Activity and Dietary Diary will be kept
by all patients.
4.121 Diet composition. The calories of the diet (including the sup-

plement) must provide a minimum of 2.0 gm of protein per
kilogram of body weight. Amino acid nitrogen must comprise
1/8 of the protein weight. Osmolarity of supplements should
be kept below 500 milliosmoles/ml. Water is allowed ad
libitum. Vitamins shall be given in tablet, capsule or liquid
form to provide a minimum of one RDA of each vitamin for
which the RDA has been established. Pancreatic extract will
be provided in capsule or tablet form with each meal.

4.122 Intolerance to diet or inability to consume 30 cal/kg/day
shall result in a trial of tube feeding. If change is mandatory
following 48 hour nitrogen balance studies ( which must be
performed each time nutritional therapy is changed) or if a
patient is unable to take 30 cal/kg/day for three consecutive
days. The patient will be changed to intravenous hyperali-
mentation.

4.123 Parenteral hyperalimentation must also provide 30 cal/kg/day
including 2.0 grams/kg or more of protein per day of which
1/6 will be amino acid nitrogen (note that slightly more of
some protein solutions than of others will be needed, because
of variations in nitrogen content). If lipid cannot be taken
orally, (5 ml of safflower oil or corn oil daily) the patient will
be given 500 ml of Intralipid weekly. Parenteral hyperalimen-
tation can be given as a 24 hour per day, or on a 16 hour
intermittant schedule (including 2 hours with reduced in-
fusion rate: I. Med. pump), freeing the patient of I.V. tubing,
bottles and pumps during the day (use heparin lock). Os-
molarity, tri weekly electrolytes and BUN, urine glucose and
acetone and other monitoring are performed in accord with
proper standards of parenteral hyperalimentation.

4.124 Sample modular defined diet.
Poly cose (Starch, Ross Labs)
Medium chain triglycerides mixed % and % with poly-
unsaturated corn oil (Mazzola) Enzymatically hydrolyzed
collagen (EMF, Control Drug Co., Port Redding, N.J.)
is a hydrolyzed preparation from sheep hoof (gelatine)
fortified with tryptophan and containing 50% free amino
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acids and 50% small polypeptides (of up to 10 amino acid
linkages), providing absorbtion of di- and tripeptides. Can
be administered in a small volume (e.g., "shot glass")
three times daily.
Other solutions to provide the 1000 cal supplement must
include Isocal, Ensure or diluted Vivonex H-N. All need
reinforcement with EMF, "Liquid predigested protein"
or the equivalent to meet the minimum protein require-
ment. Patients whose religious or dietary habits restrict
protein sources will require soy protein, egg albumin or
Vivonex H-N.
Patients will be asked to add Lithium chloride solution
(300 mg) to each 1000 calories of supplement. If hospital-
ized, this will be added by the research dietitian. Blood
levels of Lithium will be utilized to determine that the
material has been ingested.

4.2 Gastric Cancer
4.21 Control Group—no nutritional supplement. These patients are man-

aged as in Section 4.11 above.
4.211 Control Group—Nutritionally supplemented. These patients

are managed as in Section 4.12-4.124 above, except that a
pancreatic extract supplement will not be given. Lithium will
added.

4.22 Parenteral hyperalimented. Parenteral hyperalimentation will be
administered as per Section 4.163 above. One liter will be adminis-
tered during the first 24 hours, two or more liters (for a total of
30 cal/kg) thereafter. Patients will be encouraged to consume a
full diet as well. All patients will keep the Activities and Dietary
Diary. Hyperalimentation will be recorded by members of the
professional staff in that Diary.
4.221 Duration of hyperalimentation. Patients with a history or

documentation of weight loss of 8 percent in 2 weeks, 10 per-
cent in one month, 15 percent in 2 months or 20 percent in 3
months from their usual weight, and who have not since re-
gained that weight will be considered severly malnourished
and will receive parenteral hyperalimentation for a total of
5 days prior to chemotherapy and during the 5 days of chem-
otherapy. Balance studies (48 hours) will be performed prior
to study and again after 3 days of hyperalimentation.
Patients with lesser degrees of malnutrition will have hyper-
alimentation start 48 hours before chemotherapy, and will
be required to have prehyperalimentation but not prechemo-
therapy balance studies.
All patients who receive parenteral hyperalimentation will
have 48 hour balance studies beginning on the fourth day of
chemotherapy.

4.222 Patients will continue intravenous hyperalimentation for 48
hours after chemotherapy if unable to ingest 30 cal/kg during
this time, due to nausea of antineoplastic therapy.

4.223 Subsequent therapy.
4.2231 Patients randomized to no further nutritional support

will receive only usual dietary advice and encourage-
ment on completion of chemotherapy.

4. 2232 Patients randomized to nutritional supplements will
receive the 1000 cal daily supplement, similar to that
given to patients in Section 4.211. This will begin on
the first day of chemotherapy. Lithium will be added
to this solution as above.

4.23 Patients will be followed through one complete six weeks cycle of
therapy. Beyond the initial cycle, protocol directed nutritional
support will cease after balance studies are completed.

5.0 Parameters of Measurement and Therapy Modifications
5.1-5.2 Pretreatment stucties

5.11 Dietary history, including food aversions. Taste testing (dilution
test panel of bitter, sweet, salt). Blood sugar.

5.12 Weight-height ratio, triceps skin-fold double thickness, triceps-
biceps muscle circumference.
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5.13 Performance status, exercise tolerance (grip ergometer, incentive
spirometric measurements-pressure and time maintained).

5.14 Serum albumin level, total protein, cholesterol.
5.15 Iron binding and transferrin.
5.16 Total lymphocyte count, T and B cell counts, killing power of

leukocytes (NTB).
5.17 Delayed hypersensitivity skin testing, per GITSG protocols.
5.18 Immunogloibulin electrophoresis.
5.19 48 hour urine determinations for creatinine height, creatinine

clearance, urine urea nitrogen, Sodium loss, urinary potassium.
Nitrogen balance, ketone screening.

5.20 Dietary balance studies for 48 hours: calorie, nitrogen, sodium, potas-
sium.

5.21 Serum Vitamin A levels, ascorbic acid levels and levels of copper,
zinc, magnesium and Lithium.

5.3 Post treatment studies-repeat of pretreatment studies.
5.4 Studies during treatment.

5.41 Intake monitoring and calorie expenditure analysis. Patients must
record daily activities and diet in an Activity and Diet Diary every
day while on study.

5.42 Weight three times weekly.
5.43 Creatinine, blood urea nitrogen, albumin, blood sugar complete

blood count twice weekly. See section 4.222.
5.5 Studies when changing from control to nutritionally supported, or when

changing from enteric hyperalimentation to parenteral hyperalimen-
tation.
5.51 Accurate dietary history for 3 days when changing from supple-

mented to enteric defined diet, 3 days when changing from enteric
to parenteral nutrition.

5.52 48 hour urine analyses and other studies included in sections
5.1-5.2 (except skin tests).

5.6 Removal from intravenous hyperalimentation.
5.61 Septic, osmolar, vascular and pulmonary complications of intravenous

hyperalimentation: resume enteric alimentation.
5.62 Improvement in appetite and physical status.

5.621 Minimum duration of intravenous hyperalimentation shall
be 7 days.

5.622 When patient shows consistent enteral feeding of more than
1500 cal per day for more than 3 days, intravenous hyper-
alimentation may be reduced by 1000 calorie amounts. Enteric
feeding of defined diet is to be resumed.
5.6221 When intravenous hyperalimentation is discontinued,

plug catheter with heparin lock for 2-5 days until it
is certain that I.V. hyperalimentation will not be
needed again.

5.6222 Repeat all studies listed in section 5.5 (except skin
test) above prior to each decrease.

6.0 Evaluation criteria.
6.1 Patients will be followed for survival data. The following are to be

recorded:
6.11 Survival from onset of treatment.
6.12 Number of hospital-free days.
6.13 Length of the terminal event.
6.14 Patients who continue on nutritional supplements after completion

of protocol therapy will have this factor recorded.
6.2 Response to antineoplastic therapy according to therapy protocol criteria.

6.21 Comparison of toxicity resulting from therapy in control and nutri-
tionally supported groups.

6.3 Response to nutritional criteria.
6.31 Maintenance of weight and physical status.
6.32 Evaluation of anorexia and food aversion as a function of nutrition.
6.33 Nitrogen balance after nutritional support in antineoplastic therapy.
6.34 Alterations in trace electrolyte body composition.
6.35 Alteration in gastrointestinal absorptive capacity after nutritional

support and radiotherapy.
6.36 Maintenance of immunologic reactivity.
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Randomize

SCHEMA.

PANCREATICCANCERLOCALLYUNRESECTABLE,NONMETASTATIC

Control (Antineoplastic therapy alone)

Nutritional support
plus antineoplastic therapy

1. Enteric supplement
2. If not tolerated and caloric intake less

than 30/< cal/kg: Tube feeding
3. If tube feeding not tolerated:

intravenous hyperalimentation

All patients in both groups nii,u;t keep the Activities and Diet Diary. Patients
with physical status of 4 (ECOG criteria) at beginning of therapy are ineligible.

[Whereupon, at 12:55 fun, the hearing was adjourned, subject to
call of the Chair.]
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