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LETTER OF TRANSMITTAL

U.S. SenaTE,
November 9, 1959.
Hon. Jorx L. McCLELLAN,
Chairman, Committee on Government Operations,
[7.8. Senate, Washington, D.C.

My Dear Mg, Coairman: For your information, there is sub-
mitted a publication entitled ‘“Patterns of Incidence of Certain
Disenses Throughout the World—Opportunities for Research Through
Epidemiology."”

The purpose of this publication is to provide helpful background in-
formation to the subcommittee in its international health study. This
study was originally authorized under Senate Resolution 347, 85th
Congress, as supplemented by Senate Resolution 42, 86th Congress,
and Senate Resolution 176, 86th Congress.

The original resolution provided for a complete study—

* ¥ ¥ of any and all matlers pertaining lo international health research, rehabilita-

lion and assislance programs * * * gnd * * * ke coordinalion of programs
relaled o inlernalional health.

This i3 the sixth publication in this series. The five previous prints
are listed in the page which follows.

Additional pul';licatiﬂns are in process in our review,
With all good wishes, I am,

Sincerely,

Hueert H. HuMmpraREY,
Chairman, Subcommiltee on Reorganization and International
Organizations.
I






PREVIOUS PUBLICATIONS IN THIS SERIES

Committee Print No. 1 (S. Rept. 160, 86th Cong.) was entitled
“International Medical Research—A Compilation of Background Ma-
terials” (117 pages). It set forth highlights of international research
contributions in most of the major fields of disease, in addition to
fulfilling other background purposes.

Committee Print No. 2 was entitled “Statutory Authority for
Medical and Other Health-Related Research in the U.S. Govern-
ment—The Basis for International Cooperation” (66 pages). It con-
tained the texts of the legal authority for medical research efforts by
diverse agencies of the U.S. Government.

Committee Print No. 3 (5. Rept. 161, 86th Cong.) was entitled
“The Status of World Health—In Outline Text and Chart” (81 pages.).
Within it were presented charts on the incidence of certain major
disenses throuchout the world.

Committee Print No. 4 was entitled “The United States and the
World Health Organization—Teamwork for Mankind’s Well-Being"
(145 pages). It represented a personal report of the chairman of tie
subcommittee on the subject of WHO, based upon his conferences
with its officials and other authorities in Europe and on subsequent
review,

Committee Print No. 5 (S. Rept. 1009, 86th Cong.) was entitled
“Cancer—A Worldwide Menace; Some Facts and Figures on Its
Incidence in the United States and Abroad” (40 pages). It presented
text and charts on the patterns of occurrence of malignant neoplasms
in different countries of the world.

v






FOREWORD

(By Hon. Hubert H. Humphrey, chairman, Subcommittee on Reor-
ganization and International Organizations)

This publication concerns one of the most useful keys for the un-
locking of riddles of disease. The key is the science of epidemiology.

The meaning of epidemiology is presented in part I of this committee
print. Unfortunately, it 1s a term not generally familiar to laymen.
Researchers all over the world, however, recognize this science as
indispensable to the advancement of biomedical knowledge.

They know that its record of accomplishment confirms that this
science of “mass phenomena of diseases and human defects' is one of
the most important weapons of discovery in the worldwide fight
against disease and disability.

BOLVING DISEASE—AN ANALOGY TO A DETECTIVE MISTERY

For understanding by the layman of the role of this science, an
analogy may be invoked. The process of solving the mysteries of a
disease may be likened somewhat to the solution of a detective
mystery,

A I-:il:’l:ar or a crippler exists (in this instance, a baffling disease).

The specific disease may be any one of the many maladies which are
mentioned in these pages—cancer, heart disease, diabetes, arthritis,
peptic ulcer, mental illness, neurological disorders, ete.

ach of these diseases takes its toll not simply here in the United
States but throughout the world. Clues as to why the disease occurs
and how it develops may, therefore, be found not simply in the 50
States of our own Federal Union, but throughout the entire globe.

Indeed, the important fact for the layman to remember is that
sometimes the clues mnﬁ exist more plentifully or more discernibly
outside the borders of the United States than within its perimeter.
There are many reasons which may account for this circumstance.
One of the reasons, which is frequently mentioned in this report, is
the genetic factor. In some areas of the globe, the forces of heredity
may be observed far more clearly than here in the United States.
A reason, in turn, is that certain remote arcas outside our borders
are often so comparatively isolated that there has been more inbreed-
ing among families, clans, tribes, and other groupings. Thus, in-
herited defects—for example, possible predisposition to a disease—
may be more readily observed.

In addition, there are many other factors which may account for
the fact that it may be easier to discover certain clues abroad than
within our own borders. One such factor is the important but subtle
influence of climatological differences in various parts of the world,

All in all, elues vary from place to place, both quantitatively and
in character.

vix



VII FOREWORD

But the clues may fit together, may supplement and complement
one another in unforeseeable ways. ; ‘

Wherever he works, the epidemiologist will ask certain key ques-
tions: “Why does this killing or crippling disease strike a particular
population, or a particular age group, or sex, or voecational group,
or urban or rural group—with particular severity or comparatively
mildly or not at all? Or why does it strike regularly or infrequently?
Why does it tend to strike one particular organ or organ-system in one
country and another organ or system in still another land?”

If the answers ecan be found to these and similar questions, science
may be on its way toward unlocking the mysteries of unsolved diseases.

The “disease detective,” the epldeminlﬂ%iat., patiently compiles his
data. A police force, in seeking a criminal, fills countless notebooks
on the basis of interviews. So, too, an epidemiological team accumu-
lates a vast amount of seientific information. Much of the infor-
mation may eventually lead up blind alleys. A so-called significant
clue may turn out to be false, misleading, or irrelevant.

Unforeseen deficiencies in the fact-finding technique itsell may
impair effectiveness of any overall international search: perhaps an
inadequate scientific sample in one or more countries, or an unin-
tenfional bias, or disuniform definitions.

Often, too, data which was compiled with one disease in mind may
turn out to be more applicable to a different disease,

In effeet, the trail of one eriminal may intertwine with the trails of
others.

At any phase of the search no one can state with certainty whether
some fragment of information on a virus or on some other suspected
agent may prove useful to science 1 month, 1 year, 20 years from the
date or ever,

But each searcher or search team contributes what he can to the
world pool of knowledge. Gradually, perhaps, a pattern may emerge
or seem to emerge; a theory may be hypothesized on the cause, process,
or cure of a disease. The hypothesis will be subjected to experimental
proof or disproof. Ultimately perhaps, a vaccine may be developed.

Seience may thus ecome to round a significant turn in the struggle
toward partial or complete, temporary or “permanent’ vietory over
a heretofore mysterious killer or erippler.

This, then, is the general background of the subject of this
publication.

ORGANIZATION OF THIS PUBLICATION

It 1s organized specifically, as follows:

In part I are presented the general reasons for this science. Herein
also is found an indication as to the many national, international, and
intergovernmental organizations using this discipline.

In part II are found some of the worldwide clues on specifie killers
or eripplers which are now being studied.

BHORTAGE OF EPIDEMIOLOGISTS

It would be gratifying to be able to report that the detective work
against these and other diseases is proceeding at full speed. The
unfortunate fact is, however, to the contrary. Despite the fine
progress reflected in these pages, the total of international detective
work, 18, in my personal judgment, lagging in relation to (@) need and
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(b) opportunity. This is by no means due to any lack of dedication
on the part of scientists in the United States or abroad. Fortunately,
here and elsewhere in the world, epidemiologists, notwithstanding
what are often seriously insufficient resources, are working as hard as
humanly possible to eompile clues.

But the regrettable fact is that the disease detectives are only able
to follow up on a comparatively small proportion of known clues and
in far less depth than thev would otherwise hope.

Why? In part because the nations do not have enough trained
epidemiologists. Most who are trained tend to be clustered in the
industrialized western nations, Epidemiologists are few and far
between in the less developed countries. Yet there health needs are
most acute, and leads may often be equally or more plentiful and
promising, particularly on certain infectious maladies.

The distressing shortage of epidemiologists has been reported to
this subcommittee virtually sinee the ineception of our study. Evi-
dence has come in the form of scores of letters from seientists in many
nations, as well as in direct testimony in hearings. Over and over
again the subcommittee has heard that, for a comparatively modest
investment in training of personnel and in their subsequent field
studies, immense dividends might ultimately accrue to research.

But the investment will not necessarily pay off quickly. While a
single brilliant investigator may develop a major epidemiological
report, quick shorteuts cannot be anticipated. The training of the
individual epidemiologist and of a team is a time-consuming process,
Data must be patiently accumulated, analyzed, correlated, invariably
over protracted periods of time. The necessity is constant for
refining the search by eliminating undesired variables.

But the bonuses from the search may prove very considerable and
often may be unforeseen.

IMPOLRTANT NATIONAL INSTITUTES OF HEALTH CONTRIBUTIONS TO
EPIDEMIOLOGY

Indeed, the potential values of international epidemiological coop-
eration represent one of the underlying reasons, cited by scientists,
for strengthening present overseas programs of the National Institutes
of Health. Fortunately, this great research agency has long sinee
been keenly aware of these values, as well as of epidemiological needs
and opportunities. That fact is confirmed by parts of the first pub-
lication in the subcommittee’s series, Senate Report 160, 86th Con-
gress, “International Medical Research.” It shows NIH’s 1959 fiscal
year overseas grants for epidemiological (and other) purposes.

NIH’s interest iz further confirmed by the technical judgments
expressed within this very publication itself, for herein basically are
the judgments of NIH seientists.

DIFFE R : o OF WORLD HEALTH"

Still another print in this series which will come readily to the
reader’s mind is Committee Print No. 3, Senate Report 161, 86th
Congress, 1st session, “The Status of World Health.”” It, however,
should be carefully distin&uished from the present print. ““The Status
of World Health” singled out certain major diseases which, in terms

N 45675—50—2 e




x FOREWORD

of the hundreds of millions of penﬁla involved, represent the principal
roblems of public health throughout the world. These are diseases
Eaaiﬁaﬂy of an infectious character. _

By contrast, the present print is devoted almost exclusively to non-
infectious diseases. The fact that infectious diseases are omitted
herein does not in any way indicate a diminished stress on the im-
portance of cﬂmhﬂ,tin% such ailments. : :

The omission simply indicates that, having devoted attention to
the infectious maladies in the earlier print, the subcommittee turns
now to other diseases—chronic, degenerative and others—in the
present publication, * Lkl

For purposes of readability, the subcommittee sought to maintain
the present print in a relatively condensed form. Had it sought to
enlarge the contents, it would certainly have included the fungus
diseases and viruses, the latter illustrated, for example, by different
types of encephalitis. _ :

l.j[‘he subeommittee has earlier made reference to virus-born diseases,

articularly in Committee Print No. 4, which was devoted to the
orld Health Organization and its important Epidemic Intelligence
Service.

RECURRENT THEME OF IMPORTANCE OF GENETICS

In this, as in future publications, a theme which the reader will
note as I‘EEI.III‘iDLF again and again concerns the imlﬁﬂrtance of genetic
research. In all the vast gamut of current scientific endeavors which
have been presented to the subcommittee, few, if any, appear more
promising, more challen in%, more dynamic than that of genetic
research of all types. C%f this, the subcommittee will comment at
further length not only throughout this report, but in several of the
publications which follow.

LIMITED NATURE OF THIS PUBLICATION

Against this general background, the following facts should be
noted specifically concerning the contents of this publication:

1. It is hardly intended as a definitive work on epidemiology; it is
simply a brief sampling of pertinent information.

2 %he handful of diseases selected for purposes of illustration are
but a few out of a great many examples which might have been
selected as being of interest, especially to the layman.

ACENOWLEDGMENT OF WORK OF NATIONAL INSTITUTES OF HEALTH

As in the case of several other past and future committee prints in
this series, the subcommittee relied principally in this task upon the
invaluable cooperation of the National Institutes of Health. Appre-
ciation is expressed herewith to the information specialists in the
various institutes who cooperated in the compilation, as well as the
scientists who contributed ideas and suggestions. Special thanks are
due to Mr. Clifford F. Johnson of the Office of Research Information,
who collated the material,

In the process, Dr. James Hundley, Special Assistant on Interna-
tional Affairs to the Director of the National Institutes of Health,
worked closely with the project director of the International Health
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Study, Mr. Julius N. Cahn. The latter is responsible for the series
of publications mentioned on page V and for over a dozen publica-
tions which will follow.

CONCLUSION

The search for the mysterious killers and ecripplers continues
throughout the world. A basie question presents itself for decision
by the legislative and executive branches of the U.S. Government.
It is a decision as to the extent and the timetable by which the
United States may propese to strengthen resources for the science of
epidemiology. That is, by how much and how soon will we enable
the disease detectives to find the clues which may ultimately lead so
significantly toward jreducing pain, suffering, and premature death
throughout the world.
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Part 1
BACKGROUND ON EPIDEMIOLOGY

Each eivilization, it has been said, makes its own diseases.

The first half of the 20th century, with its many social, industrial,
and economic changes, confirms that present civilization follows the
time-tried pattern. A list of significant changes in the 20th century
might include:

Newly discovered and improved types of transportation;
Increasing use of radioactive sources of energy;

Development of new knowledze for infectious disease control;
Steadily increasing world pupuhlatiﬂn 3

Increasing numbers of older people; and

Emerging importance of chronie disease as a health factor.

These changing patterns of living are universal. They contribute
to the worldwide problem of disease in a wide variety of ways. The
network of sources, causes, and carriers of disease is so intricate that
it suggests the need for a special effort (¢) aimed at defining
the questions and (b) pinpointing the answers to diseases and disabling
eonditions that occur on a worldwide basis,

One of the most interesting and hopeful avenues of approach to the
control and eradication of today’s major diseases is through world
epidemiology.

A. EPIDEMIOLOGY DEFINED '

Epidemiology has been defined as a science of mass phenomena of
diseases and human defects. It describes significant varieties of these
phenomena in time and place. It draws upon statistical methods and
theory, all phases of medicine, and the natural sciences to give a true
picture of the occurrence, distribution, and types of diseases or defects.

As an illustration, the epidemiological study of hypertension (high
blood pressure) seeks—as in similar studies—to evaluate the influence
of diverse genetic and environmental factors upon the occurrence and
severity of the disease. No one has succeeded in demonstrating spe-
cifically what causes high blood pressure. Yet marked differences in
the incidence and severity of the disease in different population groups
support the hope that epidemiological studies may sueceed in defining
the causative factors.

By contrast with clinical medicine, the unit of study in epidemiology
is the population or group, not the individual. Deaths, or any other
event, are studied only if information ean be obtained or inferred
about the population in which the events occurred. The population
may be a small and well-defined group in a municipality, may include
a whole country or even an entire continent. The epidemiologist,
therefore, as opposed to the clinician who deals in cases, is concerned
with cases as they occur in their population. He may start with a

1 Other erms frequently used o denaote this general discipline, but implying somewhat differing meanings

nre medical geography nnd eeology. The more accepted term, epidemiology, 1=, however, used throughout
this publication, Ecology is referred to on p. 11. : A
1



2 PATTERNS OF INCIDENCE OF CERTAIN DISEASES

population and find the cases in it, or he may start with a number of
cases and refer them to a population or group that can be taken to
represent a population. In addition to ubservln%{ the occurrence of
cases, the epidemiologist must be keenly aware of the importance of
variations in human traits and must understand what effect environ-
mental factors might have on individuals under his observation.

B. USES OF EFIDEMIOLOGY

Epidemiology was originally the study of epidemics—usually of one
particular disease. From those early studies it is possible to establish
a framework of questions to seek out the characteristics of the disease:
where and when it occurs, the frequency and intensity of the oceur-
rences, the persons most likely to be affected, and whether such con-
ditions as climate or weather are a factor. Armed with the answers
to these and other questions, which together describe the pattern of
the disease, it is then possible to advance theories about the source
and mode of spread of the disease and to put these theories to the test
by clinical, field, or laboratory study. Finally, it may be possible to
establish a logical plan for the control of the disease under study.

One of the principal uses of epidemiology is to discover populations
or groups with high and low rates of disease, in the hope that causes
of disease and of freedom from disease can be found. The epidemi-
ological approach to a search for the cause of a disease may often
suggest steps that may be taken for prevention and control. Thus,
it 1s possible to reduce the impact of a major disease before the exact
nature of the disease is understood.

C. EXAMPLES OF HISTORICAL CONTRIBUTIONS

John Snow established an important landmark in epidemiological
research with his conclusions about the source of cholera. Long before
bacteria were discovered, the features of cholera epidemics had been
explored thamu%hly, and the existence of minute living causative
organisms had been theorized. In 1854, Snow through masterly
detective work in the Broad Street pump epidemic in London, held
that a contaminated water source was responsible for the outbreak.
Later, the well-known Hamburg-Altona epidemic of 1892 indisput-
ably established the theory of waterborne Sisense.

Smallpox

Edward Jenner, an English physician, observed that milkmaids
throughout the countryside who contracted cowpox while milking were
subsequently immune to smallpox. In ITQE,E-B vaccinated against
smallpox by transferring material from a cowpox pustule on the hand
of a milkmaid to the arm of a small boy. Six weeks later the boy was
ioculated with smallpox and failed to develop the disease. Although
it was to be many years until the virus of smallpox was discovered
and the exact nature of this hi%hl],T infectious disease understood, the
epidemiological method pointed to an effective means for curbing the
spread of smallpox. By 1800 the scientific basis of this method, still
in use today, was firmly established.

Childbirth fever

Ignaz Semmelweis, a Hungarian obstetrician, noted that the death
rate of women at childbirth was higher in certain clinics where the
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medical students and physicians came direct;l&l{l to the wards from the
morgue or gross dissection room. After making other observations,
he concluded rightly that puerperal fever was an infectious disease.
He required physicians on his own wards to clean their hands serupu-
luus[yqbeforﬂ examining patients, and the mortality dropped immedi-
ately. Unfnrtunatalyﬁus views met with strong opposition and were
not accepted for 20 years after his death.

Typhus
Charles icglle, French physician and director of the Pasteur
Institute, observed that even though typhus patients were lodged in a
common ward, no other patients caught the disease. He also noted
that their families and the hospital admitting personnel who relieved
them of their clothing caught the disease. He reasoned that the
disease agent was something attached to the skin or to the patient’s
linen—something which yielded to soap and water. He conecluded
that the carrier could only be the body louse, which he verified by
reproducipg the malady in animals in 1902,

D. HISTORICAL BUMMARY OF UBES OF EPIDEMIOLOGY

A British scientist® has summarized some of the classie illustrations
of epidemiological research as follows:

The main use of epidemiology is to discover populations or grnuﬁs with high
rates of disease, and with low, in the hope that causes of disease and of freedom
from disease can be postulated.

Examples can readily be drawn from the riches of classical epidemiology. The
observations on nutritional deficiencies (seurvy, goiter, beri-beri, pellagra). The
experience of peoples in relation to climate and season, “the epidemic constitu-
tions of the atmosphere” (malaria; or pellagra), and to geographic and geological
features (iodine deficiency). ‘‘Dangerous trades,” and the industrial pulmonary
diseases or the oceupational cancers (epithelioma of the skin from eutting oils, and
lung cancer associated with asbestosis are among the recent ones identified).
The ""unhealthiness of towns' (malaria, dysentery; pellagra; respiratory disease).

The writer, director of the social medicine research unit of the
Medical Research Council, London Hospital, adds:

When affected groups are thus characterized by their environment, their living
conditions and special ways of life, the epidemiological method is in fact beginning
to unravel “caures' of disease, enuses about which it may be possible to suggest
and do something by way of control and prevention. This may happen before
the intimate nature of the disease is understood, as in the achievements of Bnow
and the cholera, Takaki and beri-beri, Goldberger and pellagra,

“Ways of life’”’ ean often be deseribed only in simple terms, and the canses of
health and dizease postulated in them may therefore be in simple terms of the
satisfaction of elementary human needs, of gross hazards and trauma. “Ways
of life" as they are presently known, are thus often “general” factors, ecauses of
disease or of diseases, rather than of any specific disease. Such are the relations
of iurity (and abundance) of water supply to bowel infections of many kinds—
and not merely the cholera. Or of living space with respiratory infections—as a
class. And the manifold connections of income levels with nutrition, and with
child growth, development and health., These “general” principles include much
of what we know -:lelmull-hy living. Likewise, it may be possible to define the
groups being studied only in broad biological and social categories. But simple
studies should not on that account be dismissed. The history of the search for
means to prevent disease shows how the reconnaissance and the large seale map,
and courageous generalisations from these (the “filth” theory for instance), can
be of value. Many of the illustrations in the paragraph above are of this nature.

® Morrls, J. M., " Uses of Epidemiology,'” E. 8. Livingstone, Ltd., Edinburgh and London, 1947, pp. 41-63.
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4 PATTERNS OF INCIDENCE OF CERTAIN DISEASES

With the development of clinical and laboratory diagnosis, of statisties and sur-
vey methods, epidemiologieal inquiry into the causes of disease is increasingly
being refined.

E. CHANGING WORLD PATTERNS OF DISEASE

The conquest of many of the infectious diseases in the We iern
World, thanks to epidemiological and many other scientific economie
and social advances, has resulted in a dramatic change in the patterns
of disease. This change was alluded to in Commiltee Print No. 4
?ntitlef?.)“The United States and the World Health Organization”
PThe change can be clearly noted in facts such as the following:

In 1900, the 10 leading causes of death in the United States included
five infectious diseases; the current list has only one. First place in
1900 was occupied by influenza and pneumonia, and second place b
tuberculosis; by 1956, influenza and pneumonia had dropped to sixt
place and tuberculosis no longer appeared among the 10 leading causes
of death in the United States. (Source: National Office of Vital
Statistics, Public Health Service: Summary of Health and Vital
Statistics, June 1958, pp. 11, 12.) The community problems of the
present, as measured in terms of death, are resident in diseases not
communicable nor caused by a specific infectious agent. They
include heart disease, the cancers, diabetes, and others.

The main direction of effort in epidemiology is still toward com-
municable diseases. But it becomes increasingly evident, as the fol-
lowing pages of this print will show—that a limitation of activities
to the infections or to a closely circumsecribed area is no longer war-
ranted. That eonviction is supported to such an extent that it may
now be accepted as a principle, applying with little reservation to the
countries of North America and ‘rg'estern Europe.

This line of thought reflects the altered conditions of the new world.
There should, however, be no misunderstanding that this view implies
aﬂ slackening of effort against the communicable diseases, which are
still the major problem in many areas of the world.

F. LIFE EXPECTANCY CLIMES

Along with the changing pattern of disease in the United States
from emphasis on infectious or communicable disease to the so-called
chronie diseases, there has been an accompanying increase in the pro-
portion of older ge.ople. This (Fattem is reflected in many other coun-
tries of the world in varying degree (fig. 1).

Millions ~ Percent

Total world population, 1957 (estimated) ___________ 20008 il
Life expectancy 65 yearsand over- oo o _ooo_.. 713.9 25.6
Life expectancy 60 to 84 years_ _________________________ 278.5 10.0
Life expectancy lesa than 50 years_ ___.___.._____________. 801.3 28.7
Life expectancy data not available. .o oo __ 0996.3 35.7

In Puerto Rico, for example, life expectancy at birth has increased
from 46 years in 1940 to 68.3 years in 1955. In Ceylon, the increase
has been from 42.8 years, as late as 1946, to 59.9 years just 8 years
later in 1954. Even in India, life expectancy has gone from 26.7
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years in the 1920’s to 32.1 years in the 1940’s. (Source: Statistical
Bulletin, Metropolitan Life Insurance Co., April 1958.) The pattern
is repeated around the world, and understandably more clearly defined
in the better developed nations of Scandinavia, Europe, and the
Western Hemisphere. A great part of the earth’s population now lives
more than 50 years, including that in Central Ameriea; the southern
half of South America; Ecuador; British Guiana; Spain; Portugal;
Eastern Europe; Turkey; the Sudan; South Rhodesia; Ceylon; Thai-
land; Malaya: and the Philippines. Those areas where persons live
to be 65 and over include Russia, Sweden, the Netherlands, the United
Kingdom, Denmark, the United States, New Zealand, Tsrael, Australia,
and Norway, which tops the list with a life expectancy of 73. (Source:
U.N. Statistical Office.) Conecurrently there ]l:tWE been sharp increases
in the total numbers of older people in proportion to total populations.

These conditions, if ignored, ]I:[ﬁ’{‘. the potential for posing serious
international economic, social, and even political problems; for unless
the nﬂgiring populations are kept productive, through better health,
as well as through vumtinnfd and avocational opportunities, they
can become a weight on their homes and families, ecommunities, and
central governments,

Fioure 1.—Life expectaney of world population.

F. WORLD AGING STUDIES NEEDED

The genetic factor, climate, occupation, radiation, food and the
sanitary standards, general health of the community, social mores, and
religion, all are considerations in the worldwide study of aging. At
present it is not certain what part these considerations play in the
process of aging, but we do know that these conditions vary widely in
different parts of the world, and that there are variations in the
longevity of different peoples.
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It is clear that a sound a EI‘D&G].‘I to the study of aging must include
work in a broad number ﬂfp elds. These include:

The biological sciences, wherein biochemists, biophysicists, and
investigators in numerous other basic sciences must study age
changes in matter and energy at the most basic levels, where the
origins of the process of aging most likely rest.

he elinical seiences, where we must seek means to prevent the
development of chronie disease as a part of aging. There is
need also to develop methods for assessing the benefit an ill or
disabled person may receive from available rehabilitation
procedures,

The behavioral and social sciences. Iere we would assess the
older worker’s response to increasingly complex technology, his

lace in a changing social structure and his mental health.

All this work, however, can have its greatest meaning only when it
is projected onto an international level. Theories and findings about
the genetic, biological, physiological, mental, and social aspects of

ing, and about the methods for giving the Bfﬂd Ersons more
dignified and healthier lives, will hmrﬂ%rm %mscs only when they have
been evaluated and tested under the many variables in different
cultures.

Gerontology already is a subject of world interest. In one degree
or_another, nearly every civilized nation is conducting research in
aging, including countries in Central and South America, Europe,
Seandinavia, and the Far East. Some nations, notably Sweden, were
making distinguished advaneces in the field for some time before the
United States directed its attention to the problem on such a relatively
broad scale.

It nhvinus]g would be in our own self-interest (fig. 2) to learn in
more detail the work in gerontology of other nations, and to answer
the hundreds of questions pertaining to the effects of azing of different
environments. It would seem certain that the solutions to many

blems in gerontology might come more easily and quicker with a
ﬁad program of coordinated, cooperative, interchanging effort. i

This was the viewpoint expressed to this subcommittee by one of
its most distinguished witnesses, Dr. Edward L. Bortz, a past presi-
dent of the American Medical Association. His ebservations will be
found in a transcript of the subecommittee’s hearings, soon to be
published.

H. AGING PROCESS SUGGESTS BASIC RESEARCH

Basic research is another pursuit deserving attention on a world-
wide basis. Its potential value is enormous in providing new knowl-
edge about the n.gqipg process itself, as well as new insight into other
major diseases. This importance of basie research in biology and
medicine is manifested in two ways:

The first is in the interchange of newly developed fundamental
knowledge among scientists around the world in & mutual, cooperative
system of assisting each other,

The second is the need for medical science to understand better the
incidence and variable characteristics of specific diseases in different

arts of the world and to relate them to variations in climate, altitude,
ood, culture, and other factors—often referred to as the geographic
pathology of disease.
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This need is a part of the growing importance of basic research in
its own right. When note is taken as well of the greatly expanding
requirements for fundamental knowledge (brought about 'b_:f advances
in many areas of clinical research), it becomes clear that if basic re-
search 1s to fulfill its mission in the most desirable manner, it must be
international in character.

TOTAL
221,522,000 POPULATION

.......

9%1 65 ond OVER

7300000\

150,697, 36
131,660,275 [.8%:

ﬂ..'fr\.;i\ﬁ
\
\
§

1900 1940 1950 1958 1975
PROJECTED
Fiaure 2.—Population inerease in people 65 and over in the United States,
1'HH0-T75.

1. LONG-TEREM BENEFITS OF BASIC RESEARCH

It is no longer necessary to justily basie research, or to justify it in
relation to, or in opposition to, applied research. Basie research
is, in fact, an integral part of clinical research in providing the funda-
mental building blocks and tools of applied knowledge.®

The relationship can be somewhat indirect and extend over long
periods of time. Basic observations by Pasteur in 1877, for example,
were used in the development of penicillin in the 1940’s. Or the
relationship—indeed, interrelationship—can be very direct. Daily
there are instances in which the clinician uncovers problems or ideas
which he must take back to the laboratory where only fundamental
investigations can give him the knowledge he needs to proceed.

® In this connection, it should ba nated that ansther in the zerles of eommittes prints to be lssued shortly
by ihe subeommitioe sets forth the vital work of the Nadonal Sclence Foundation, The observations pre-

gented above will be elaborated in that print which is entitled, *The National Sclence Foundauon and
tha Life Belances."
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In many ways there is an even tighter relationship in the very
nature of many of the diseases the clinician is attempting to cure.
Diseases—and the process of aging—are changes in the normal
funection of tissues and cells; hence the need to uncover new knowledge
on the normal conditions of, and the normal variations in, cellular
biology—clearly the domain of the basic research scientist. i

Such seemingly different and unrelated diseases as schizophrenia,
virus infections, infertility, and arterioselerosis now appear to have
similar bases in disordered chemical processes of cellular metabolism.
Hence the ultimate success of “applied” medicine in curing these
diseases will depend largely on fundamental research in molecular
biology of single cells, of all complexes and in the reactions of the
organism as a whole. Dr. Francis 0. Schmitt, of the Massachusetis
Institute of Technology, has observed that much of our present knowl-
edge of biology and medicine rests upon 100 years of research on the
individual eell and its eomposition, structure, organization, and fune-
tion.

The benefits of basie research to medicine include not only the
successes of recent years against most infectious diseases and the dis-
covery or development of vitamins, antibiotics, and hormones, but
also the reorientation of medieal coneepts of many diseases. An
illustration, among many, is found in pernicious anemia, which was
thought for years to be a disease of the blood cells. Basic research
has revealed that it is a genetic, metabolic derangement, involving
most of the tissues. Such instances have contributed materially
toward the recognition that disease involves multiple causes, instead of
a single factor or agent, and toward greater consideration of the
biological concept of constitutional and genetic factors in disease,

Consequently, there has been a great impact on the teaching of
medicine, and its application of chemical, biological, and physical
findings in the fight against the world’s illnesses. The book “Medical
Research: A Mideentury Survey,” published by the American Foun-
dation, states:

In one academic department after anether (in teaching medicine) * * * central

problems (of disease) are reduced to chemieal and physical phenomena produced in
the living organism in relation to its environment and its inherited factors.

As a part of the great progress in medical research in recent years,
we have come to define more clearly the things we do not know, the
processes we do not understand. Many areas of knowled about
metabolism, hormones, and mitosis, as examples, have hardly been
ﬂned. Dr. Paul A. Weiss, of the Rockefeller Institute for Medical

earch, has said:

We do not know the physical basiz of intracellular organization, the principles
that sort biochemical Frumsses and diverse molecular realms in space without the
aid of rigid mechanical frameworks. We do not know * * * what causes orderl
substance transport within cells, nor do we know the motive mechanism of ce
locomotion, e do not know how cells recognize each other, their foods, their
enemies, and how they can react selectively to this environment. We still have no
more than shrewd guesses about the mechanism of protoplasmic reproduction that
we call growth * * * nor do we know what activates and ehecks and reawakens
the powers for such growth in development, disease and aging. (We do not know)
the supracellular principles of field character which order the cellular community
both in development and in the coordination of our nervous functions, and whose
disburbances may yield freaks in the former case, mental disorders in the latter.
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J. UNIVERSAL NEED FOR BASIC RESEARCH

All the aforesaid considerations leave no question as to the im-
portance of international cooperation and coordination in the effort
toward more healthful, longer, and more productive lives. Disease
is not national or political; and critical to its defeat is the requirement
that the United States and other nations widen the scope of their
efforts with expanded interchange p.ograms in research and research
training.

Research scientists in biology and medicine around the world have
a common advantage in the fact that the human organism is funda-
mentally the same everywhere. A biological discovery in India, for
example, is immediately useful in, say, Canada, adding to the obvious
value of a close and constant international exchange of effort and
information.

At the same time there can be differences in disease patterns from
one area to another and great variations in suseeptibility to infection
and infestation from population to population, depending on a
variety of factors. These factors include the more obvious conditions,
such as the degree of sanitation in the living and working circum-
stances of a people. They also include the eating habits of a popula-
tion, the organic and mineral content of the soil in which their crops
are grown; and the manner in which their religions may control the
foods they eat, as, for example, in India.

(Clonsideration 1s also due the geographical location of a country
and its climate and altitude. The great lung and chest development
of the people living high in the Andes Mountains is a ready example
of biological interest. Tropical peoples suffer from a great number of
parasitic diseases. Populations in cold regions eat heat-producing
foods, possibly inereasing their susceptibility to heart disease. For
some years there has been greater interest in the possible relation
between weather and suicides, and more recently there has been more
study of the manner in which geography affects air pollution and,
in turn, the effect of air pollutants on human biology. In addition,
there are the obvious differences in oceupations and cultural habits.

K. WORLDWIDE OPPORTUNITIES FOR GENETIC AND OTHER BASIC REBREARCH

Far greater knowledge is required as to the manner and extent that
all these conditions affeet the incidence and patterns of disease.

One field in which this is true is genetics, an area that has undergone
an almost explosive development in recent years. Relatively recent
findings in genetics have redirected attention to the importance of
inborn eonstitutional and genetic factors in the manifestations and
patterns of disease, emphasizing the tremendous importance of con-
eurrent basic research efforts to understand just what a gene is and
how it operates. Thus will we learn how diseases are produced geneti-
cally; and conversely, it iz important that we study the genetic dis-
eases for the insight tﬁwy can give us into the nature and funetion of
genes. The significance of this work is seen in research against dis-
eases such as pﬂuylkebnnuria which can cause brain damage in babies
because of a congenital faulty metabolism of the amino acid phenyl-
alanine. Very recently it has been found that this genetic failure, if
discovered in time, ean be minimized by feeding the child a pbenyl-
alanine-free diet.
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Foreign areas often offer great advantaﬁs for genetic studies in the
incidence of certain diseases in geographic areas or among certain
races. Congenital spherocytosis—a type of anemia—is found among
peoples around the Mediterranean Sea, and sickle-cell anemia is a
disease which afflicts almost exclusively members of the Negroid races.

Foreign research offers opportunities for studying almost completely
homogeneous populations and for studying the possible effects of fac-
tors such as climate and soil on the size of the human body, differences
in pigment, and variations in basal metabolism rates as well as disease
susceptibility.

Thus, basic research in these foreign fields is critical not only to
the solution of local disease problems, but also in the international
exchange of greater and more accurate knowledge on man, and on
man in relation to his environment.

In effect, the need is also an opportunity for great medical progress
which could be realized with an enlarcement of American research

rograms, Such enlargement would aflord closer collaborative effort
gﬁlweun fundamental medical and biologieal research and training
projects in this couniry and abroad.

L. BROAD-GAUGED UNDERETANDING NEEDED

It cannot be too strongly reiterated that the modern epidemiologist
mobilizes data on a broad-gauged basis which previous generations of
science would not have foreseen. Among the scientists who have

esented the case for the most comprehensive understanding of man
n relation to his total environment is Dr. Jacques May. He pointed
out in a recent book:*

At a meeting in Colorado Bprings in 1952, North American epidemic-mats
agreed to define their field as “t—ﬁe study of all factors and their interrelationships
which affect the occurrence and course of health and disease in a population,.’’
This definition is all-embracing. It certainly taker into equal consideration both
the inorganic factors of climate and soil, which play a role in shaping societies of
living things, and the organic factors, which govern the interrelationship of one
living thing with another and of one society of living things with another. It
includes the study of the responses offered by the tissue., It also includes the
study of the eultural and social factors that bring stress or avoid it.
* * * * * * *

Digease cannot arise without the convergence at a certain point in time and
gpace (in our case a human being) of two orders of factors: factors that take the
form of an environmental stimwulus (a virus in the throat, poison in food or in the
air, or an emotional stress), and second, factors that condition the response of the
tissues. These stimuli, these challenges to adjustment, are not the same in every
environment, They vary with the geographieal or eultural loecation. The re-
sponse ig conditioned by the genetiec makeup of the recipient.

Environmental factors that may place human tissues in jeopardy can be studied
under three headings: inorganie, organie, and sociocultural,

Other scientists have similarly stressed the need for a broad view
of man and his environment:

Epidemiology must be used as a broad term to mean “that field of medical
science which is coneerned with the relationships of the various faetors and con-
ditions which determine the frequencies and distributions of an infectious process
a disease, or a physiologic state in & human community (Maxey). This broa
use of the term is really not altogether a new concept. Hippocrates said that
one should treat a person and not a disease, and Galen emphasized the effect on
health of quiet habits and a mode of life based upon appropriate diet and behavior.

. pi ];'Eaé!.ﬂgmuas M., M. D, “The Ecology of Human Disense,"” M.D, Publications, Tne.,, New York,
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A broader science of which epidemiology is itselfl a part is called ecology
whieh, according to Gordon, has to do with the mutual relationships of various
living organisms in an environment, and their reaction to animate and inanimate
surroundings. It is the influence of total environment on the behavior of livin
th"tnFB. Thiz broad science can be narrowed by the term “human medical ecol-

. to signify the interaction of man and his total environment and the ways
in which this interaction contributes toward or otherwise affects significantly the
development of disease or physiologic conditions. Hence, epidemiology in its
modern sense is human medical ecology. Disease is not a struggle between host
and agent with the environment a mere battleground. Environment contributes
many active factors in the development of disease. The practieal tools for eontrol
of disease may lie in our ability to modify various sets and combinations of these
epidemiologic factors.®

Dr. May indicates the need for proceeding to map the world’s dis-
eases, as follows:

If the distribution of diseases had been aceurately plotted on geographical maps
by a team of skillful physicians and eartographers since the beginning of recorded
history, the study of the changes that such maps would undoubtedly bring to light
would certainly reveal many of the seeret workings of nature. Unfortunately,
such a census wag never made. Our forebears did not realize its possible im-
portance. They lacked a global view of the universe, without which guch a study
would have lost most of ils significance. Having no precise means of diagnosis,
nonrelated diseases would have been maiped together.

We are now in a better position to make a study of this problem: the mapping
of the diseases of our time, which we shall bequeath to our descendants, will cer-
tainly be inaceurate and incomplete, but it can be hoped that when eomparing it
with their own findings, profitable avenues of research will be opened.

M. THE WORLD HEALTH ORGANIZATION AND EPIDEMIOLOGY

No organization 1s better qualified to spearhead epidemiological
research than the World Health Organization. Stronger cooperation
in factfinding on health is available through WHO's unique resources
and through its 90 member nations than through any other comparable
organization on the world scene.

This fact does not detract from the impressive contributions of a
national organization such as our own outstanding National Insti-
tutes of Health in Bethesda, Md., nor does it downgrade the work
in a specialized field which iz possible through an international pro-
fessional organization such as the International Congress of Car-
diology or the International Union Against Cancer or, to cite one of
the newer and very promising organizations, the World Federation
of Neurology.

But WH%?, by its very nature, offers special assets for advancing
epidemiological science, particularly as it operates through organiza-
tions such as those mentioned above.

It was clear from the fourth committee print in this series that
WHO has had to concentrate during its first 11 years on epidemiology
in the communicable diseases, WHO summarizes® this and related
situations as follows:

During the 10 years of its activities, WHO has collected a great deal of informa-

tion on those diseases on which it concentrated its efforts, such as tuberculosis,
yaws, malaria, bilharziasis, ete. * * #,

James, George, M.I)., FAPHA, and Greenberg, Morrls, M.D., FAPHA. “The Medical Officer's
peo i u:h Epidemiology and Ewvaluation'; *“‘Part I—-Epldm.nia'lugyr" Amerfean Jonrnal of Publis
A 1957,
' Elmiﬂl Organization, “The First Ten Years of the World Health Organization,” CQeneva, 1958
pp. 382, 283, 287,
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International eooperations in the study of the ﬂ:)idemiu!ugy of communicable
diseases is more advanced than in that of the epidemiology of other conditions,
Early measures to prevent the spread of diseases over national boundaries stimus-
lated research into their epidemiology. The discovery of the causative organisms
and much of the manner in which they are spread has led to the better control of
these diseasces and even to the eradication of some of them in certain circumstances.
Nevertheless, many problems connected with their international epidemiology
still await 2olution.
* * * " ® * *

The modern view that epidemiclogy is relevant not orly to communicable
disease but to all factors affecting the health of a community has led, cﬁart:culq.rly
in the last few years, to the Organization’s being concerned with studies dealing,
tnler alia, with the epidemiology of mental diseases, nutritional diseases, chronie
cireulatory conditions, accidents, respiratory conditions, and dental diseases. The
recommendations of expert committees and other groups on nomenelature, defini-
tions, classifications, survey and sampling methods, have been putl to use in these
studies. Attention has also been [;;;wen to the possibility of extending the epi-
demiological method by the use of radioisotopes. The Organization has, maore-
over, attempted to provide material for study by local services and institutions,
by publishing the available data in its routine statistical publications, and has
encouraged the preparation of studies for publication in the WHO Fullelin,

Particularly since 1953, epidemioclogical research has been made a part of many
programs of WHO advisory services to governments. Even when research is not
the declared objective of such a pIOiEr'ﬂlIl, opportunities for Guliﬂl!tln%:pidﬁmmh
logical data are taken wherever possible. The need for such work to be included
in all the programs WHO assists has been evidenced by the number of requests
made to the Organization in recent years for information on the international
aspects of many diseases and other eonditions affecting public health, The tend-
enty to look to the Organization as a source of medical “intelligence” has grown
during the last 10 years. The requirements of loeal institutions and servieces,
upiversilies, and research laboratories for data on whieh to base programs for
national and regional development have increased, particularly since the passing
of the “emergeney” phase of the first few years. To meet these requests the
Organization, since 1953, has strengthened its epidemiological and health statistieal
services, which are being developed in the expeectation that in due course they
will be one of the main international channels for the transmission of epidemio-
logical and statistical information.

A later WHO report 7 points up eurrent needs:

It is estimated that only 80 pereent of the world’s population was enumerated
in the last decade, and only 33 percent of the total number of deaths was registered
in 1951-55. The }ru‘portmn of deaths of which the eause is known is far smaller
still, and the WH(I) “Annual Epidemiological and Vital Statistics, 1955, issued
in 1957, do not include more than 40 countries for which these data are both
available on a nationwide scale and deemed reliable for international comparison,

Both United Nations experts in vital statistics and WHO experts in health
statistics have recommended that countries unable to produce statistics covering
the whole of their territory initiate pioneer registration areas in their main cities
or in selected areas where administrative arrangements can be made.

There are, in fuctilmauy towns throughout the world where vital registration
is practiced and where erude vital rates conld be computed, distinguishin
between residents and nonresidents. There are also many ecities in whic
physicians would be sufficiently numerous to ecertify the cause of most deaths,
and where arrangements could be made to ascertain the cause of death in those
patients not attended by doctors. It is hoped that statistics based on such
material will be compiled in increasing quantity, and the mistake thus avoided
of publishing as national totals data a'} varying degrees of completeness and
relinbility obtained from separate cities and other local government units,

Meanwhile, acting on the recommendation of its Expert Committes on Health
Statistics, WHO, through regional seminars and field experimentation, is seeking
methods which may provide health administrations with information on the
health situation of territories in which physicians and trained officials are too few
to produee vital and health statistics according to standard methods.

o T;gl"ﬂl‘lﬂ Health Organization, “First Report on the World Health 8ituation—1954-50," Geneva, 1059,
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N. ROLE OF NATIONAL VITAL AND HEALTH STATISTICS S8YSTEMS

It 1s clear that the adequacy in each nation of its vital and health
statistics systems may crucially affect its contributions to inter-
national epidemiological research.

The Chief of the National Office of Vital Statisties of the U.S.
Public Health Service has enumerated six important objectives for
the vital and health statistics systems of all countries:

1. To produce satisfactory vital and health records and statistics, as needed
by tne country according to the nature and stage of its economic develop-
ment.

2. To introduce the degree of uniformity in materials, methods, and tabu-
lations necessary for the production of tne minimum core of comparable
vital and health statistics necded for international purposes.

3. To insure & free flow of information and exchange of viewpoints, so
that the needs and preferences of all levels of produecers and consumera of
vital and health records and stafistics receive full expression and due weight
in tne development of recommendations in which they have an interest.

4, To intermesh the activities and funetions of the diverse units that make
up the svstem so that they work as a coordinated whole, avoiding both over-
lapping of effort and important gaps in essential parts of the statistical data.

5. To illuminate and interrelate the routine body of statistics by stimulat-
ing and coordinating special statistical activities by all units or groups able
to conduet tnem,

6. To produce and maintain an adequate supply of skilled workers in
vital and health statisties, by stimulating, promoting; and coordinating all
potential means of eduecation, orientation, and training, 8

The second listed objective is central to the theme of this publica-
tion, but the other objectives are inextricably related to it, as well.

0. EPIDEMIOLOGICAL ACTIVITIES THROUGHOUT THE UNITED BTATES
AND ABROAD

The uses of epidemiology are demonstrable in the day-to-day
operations of public health departments in communities throughout
the United States as well as by Federal and State officials and
departments abroad. Perhaps this discipline finds one of its most
dramatic expressions in the crucial work of the Epidemic Intelligence
Service of the Communicable Disease Center of the U.S. Publie
Health Service, whose headquarters are in Atlanta, Ga.

In many other Federal agencies, as well epidemiology proves one
of our most invaluable health tools. Future subecommittee publica-
tions will refer to the worg of several such agencies.

Armed Forces Epidemiological Board

There is cited at this point but a single such activity because the
general public may be relatively unfamiliar with it. This is the
Armed Forces Epidemiological Board. The board consists of civilian
medical scientists of renown who serve as consultants to the three
military services on the control or prevention of diseases and injuries,
This consultant body serves both in an advisory funetion and in a
pmiciﬁating capacity through research and epidemiological assistance
in the field.

! Dunn, Halhert I, M.D., Ph. D, “Oblectives Underlying Future Palterns of Work of National
Committees on Vital and Health Statistics,” Bulletin, World Health Organization, 1054,
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A number of individual Commissions carry out the basic respon-
sibilities of the Board: '

1. Commission on Acute Respiratory Diseases.
2. Commission on Enterie Infections.

3. Commission on Immunization.

4. Commission on Influenza.

5. Commission on Parasitic Diseases.

6. Commission on Rickettsial Diseases.

7. Commission on Streptoecoccal Diseases.

8. Commission on Viral Infections,

Qceasionally the layman may read the press news of an outbreak
of a disease like hepatitis involving Armed Forees personnel stationed
overseas, o matter of intensive attention by the Board.

Thus, too, during the Mideast erisis which involved the landing of
U.S. troops for the peaceful protection of Lebanon, the Board's
Coinmission on Parasitic Diseases found that enteric diseases had
emerged once again as a major problem of military health.

This type of work is extremely significant not simply in terms of
the well-being of members of our own U.S. Armed Forces, but in
terms of the strength of the free world —in enabling it to offer more
effective deterrence to aggression.

P. BUMMARY OF TS8ES OF EPIDEMIOLOGY

The uses of epidemiology may be summarized, for our purposes, in
a threefold outline, set forth by by one physician ? as follows:

* # % the epidemiologist is interested in variations in frequency of diseases by
such characteristies as age, sex, race, social elass, and occupation. This knowledge
if useful for the following reasons:

1. It permits the development of hypotheses concerning etiologieal factors,
Thus, if the disease iz observed to be more frequent in a particular population
segment than in others, hypotheses are developed to explain this increased fre-
quency.,

2. It can be used to test hypotheses developed in the laboratory or cliniec. It is
important to determine if an etiological hypothesis, based on laboratory or elinical
ohservations, is consistent with the known distribution of the disease in human
pﬂﬂ[g}}jﬂt&ﬂhﬂ: to the extent that it is not consistent, the hypothesis will have to be
m ed.

3. It provides the scientifie basiz for publiec health administrative measures to
control the diseaze, Fven if knowledge of etiological factors is inconclusive or
erroneous, epidemiological data may still be used for such eontrol measures as case
finding and the early detection of affected individuals.

E L L] ¥ L] L] |

An epidemiological study provides data from which may be derived a series of
statistical assoviations between a disease and various characteristics of the popula-
tion. From this pattern of statistical associations, biological inferences may be
drawn. The totality of the associations and the inferences constitutes the epi-
demiology of a disease.

¥ Lillenflald, Abraham M., M. D, “Epfdemiologieal Methods eand Inferences in Studies of Non-Infections
Dizensges, " Public Health Eeports, Janaary 1957, ;



Part 2

SELECTED WORLDWIDE OPPORTUNITIES FOR EPIDEMIO-
LOGICAL RESEARCH BY DISEASE CATEGORY

A. CANCER

Cancer is & popular term for malignant neoplasms, a great group of
diseases of unknown (and probably multiple) eauses, occurring in all
human and animal populations and arising in all organs and tissues,

The pasic facts and figures regarding cancer were presented sepa-
rately in a previous print entitled “Cancer: A World-Wide Menace”
which contained 40 pages of text and charts. Information contained
in this section summarizes data presented in that previous special
cancer print.

The toll from cancer

With the control over infectious diseases, the resulting prolongation
of man’s lifespan, and with ever-increasing industrialization, cancer
now stands second only to heart disease as a cause of death among
populations of the Western World, Over 2 million people die of
cancer each year in the world population of 2.7 billion, and this figure
is on the rise as less advanced regions approach the health standards
of the Western countries.

In the United States, approximately 450,000 people develop cancer
each year, and approximately 260,000 die of cancer each year. At
birth, the chances of developing cancer in a lifetime are 1 in 5 for
men and 1 in 4 women. It has been estimated that the economic
burden of cancer to society amounts to about $12 billion a year in
the United States alone. 7

Cancer incidence rates continue to rise to the end of the lifespan
for both men and women. But although cancer is more frequent at
older ages, no age is free of the disease. In the United States, more
children under 5 now die from leukemia and other types of cancer
than from all infectious diseases combined.

The total age-adjusted incidence and mortality from cancer is some-
what higher for men than for women. Between the ages of 20 and 55
the high incidence of cancers of the breast and reproductive organs
leads to a higher overall incidence of cancer among women than among
men, but at older ages the rates are higher for men than for women.

Geographic differences in cancer

Important differences in the occurrence of cancers by type and by
site are observed in different regions of the world. Specific t}’gﬂﬂ of
cancer are influenced by a wvariety of factors, including residence,
habits, and occupation. The analysis of such differences by epi-
d{amiofogic methods provides important clues to advance knowledge
concerning the causation of cancer. : .

Epidemiologic research is best conducted on a worldwide basis,
because cancer is found everywhere in the world and because the wide

15
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Since Percival Pott in 1775 observed that English chimney sweeps
developed cancer of the serotum, numerous instances of occupational
cancer have been recorded. These include lung cancer among those
who work with chromate ore, nickel, coal gas, and isopropyl oil; of
bladder cancer among workers handling aromatic amines; of leuke-
mia and bone cancer among workers exposed to X-ray, radium, and
other sources of ionizing radiation; of skin cancer, among workers
exposed to coal tar, petroleum, shale, ereosote and other oils, arsenie,
X-ray, and ultraviolet radiation.

Intensive, long-term observations among various industries and
occupations, requiring active cooperation of management and labor
with epidemiologists, would add much important information to our
understanding and prevention of cancer. At the same time, broad-
based population studies, in which large groups of people would be
followed and the occurrence of disease related to their habits and
occupations, also would yield invaluable data.

An anternational approach to cancer

The benefits of an international approach in cancer research are not
limited to epidemiology. In all DF the many disciplines of science
being trained toward the goal of solving the cancer problem, the
combined talents of research workers evervwhere should be harnessed.
Rapid flow of information would hasten the development of effective
chemicals for the treatment of disseminated ecancer, and of effective
preventive measures against many types of cancerous growth,

: l'il‘ha ‘i'f;nrld Health Organization summarizes the cancer situation as
ollows:

Cancer research is being conducted on an impressive scale, especially in North
Ameriea and in parts of ﬁurﬂpe. As such loeal investigation meets most of the
immediate needs for laboratory, elinieal, and field research, international programs
have been restricted to certain specific subjects. International research work on
cancer has therefore been mainly concerned in the last 10 years in the coordination
of local statistical studies. The Organization has continued the study, initiated
by the League of Nations, on cancer of the uterine cervix. It has followed the lead
given by I;EE League in assisting research workers in different countries to TM
on =uch matters as definitions, nomenelatures and classifieations; such standardiza-
tion, and common technigues of dl&%nmi& and treatment, are necessarv in the
study of, for example, the geographical variations in the types and forms of cancer.
In 1951 a WHO Subcommittee on the Registration of Cases of Cancer discussed
the general prineiples which should govern the statistical classification of neo-
plasms, and agreed that such classification should distinguish the anatomical site,
the histological type, and the degree of malignancy. A modified classification for
malignant neoplasms was prepared, and was ultimately included in the seventh
revision of the International Statistical Classification of Diseases, Injuries, and
Causes of Death. The help of the National Committees on Vital and Health
Statistics and of other agencies has been enlisted in promoting the adoption of the
definitions and classifications recommended.

Another development during the 10 yvears which has received much attention
from the WHO suﬁmmmit.teeﬁ concerned with cancer statistics has been the intro-
duection of cancer registries in countries where the medical and statistical services
are sufficiently developed to make them a practical possibility, The assessment
of the results of the different treatments of cancer—surgical, radiological, and
other—has also received attention. The lack of adequate epidemiological and
statistical knowledge of the course of neoplasms under different conditions has
made many earlier deductions from clinical records of little value. As early as
1950 the Subcommittee on the Registration of Cases of Cancer suggested defini-
tions, rules, and procedures for compiling statistics on the results of treatment
and for computing survival and recovery rates.

18 The First Ten Years of the World Health Organlzation, op. <if., pp. 2852587,
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Data from the returns received from countries, supplemented by those obtained
from certain investigations undertaken by the 'fjrg&nizntin;'t have been classified
and made available in tables published in the Annual E?:{ufemm! ical and Vital
Stafistics and in some issues of the monthly Epidemiological and Vital Stalislics
Report. Studies published have included: eancer mortality in Europe during the
20th eentury; mortality from malignant neoplasms of the respiratory system;
mortality from Hodgkin's disease and lenkaemia; and mortality due to cancer of
the breast and female genital organs.

In 1955 a group of experts advised the Organization on its work connected
with cancer research, The group confirmed the view that it was of prime im-
portance that eountries should adopt and apply uniform definitions, nomenclatures
and criteria of diagnosis. 1In this connection the group also made a p , 0N
which action is being taken, for the establishment of international pathological
reference centers.  Difficulties still arizse in the pathological dia%nnsia of neoplasma
and in comparing the diagnoses made in different countries. The group therefore
comsidersd that it would be useful if the Organization would make standard
pathological specimens available to interested local laboratories and specialized
workers. There are differences in type and prevalence of neoplasma in different
parts of the world which are not yel understood but which may be related to
local epidemiological ecircumstances; if such relations could be determined, they
might explain some of the causative and correlative factors of cancer and the
group considered that every assistance should be given to workers on such prob-
lems,

* * * * * * *

Nongovernmental organizations, in particular the International Union nst
Cancer, have ecooperated in this branch of the Organization's work. The Union
has been attempting to extend the studies, referred to earlier, of geographical
variations in types of cancer. WHO has also kept in touch with the work of
the International Congress of Radiology on the results of treatments of cancer,

Thus, eancer is a world problem, best solved by research on a world

basis. The combined efforts of scientists throughout the world should
be applied to developing and exploiting leads wherever they oeccur.

BE. HEART DISEASE

There i3 mounting evidence today that cardiovascular disease, the
Nation’s leading killer and disabler, is related to the mode of life.
There is growing interest, therefore, in the possible contributions
international epidemiology might make in unraveling the many
problems involved.

The epidemiological approach to the study of the causes of cardio-
vascular diseases so far has been applied on little more than an
exploratory basis, but it has already provided much valuable informa-
tion. Fine beginnings have been made—as this selection of highlights
will show—but they only tend to reinforce the present need for further
}}M‘t‘lf}pm&nt in order to meet the challenges and opportunities of the

uture.,

Epidemiology of arteriosclerosis

Much measurable progress has been made during recent years
against heart disease resulting from such infections as rheumatic
fever and syphilis. However, the self-generating heart diseases con-
tinue to dominate the mortality statistics of many countries: arterio-
sclerosis (an inclusive term for hardening and thickening of the artery
walls), atherosclerosis (a thickening of the inner layer of the blood
vessels caused by deposits of fatty materials), myocardial degeneration

(degeneration of the heart musele), and myocarditis (inflammation of
the heart muscle).
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With this as the general principle, studies in the following problem
areas have been suggested as likely to yvield useful information.

Dietary factors

Studies conducted in this problem area thus far show that diet is
directly or indirectly influential in the cause of atherosclerotic heart
disease. Of special importance in this respect is the large body of
clinieal evidence that atherosclerosis ean be indueced experimentally
in laboratory animals, through dietary manipulation. Dietary
manipulation has also been shown to alter the conecentration of
cholesterol (a fat-like substance) and serum lipoproteins (a complex
of fat molecules and protein molecules) in both laboratory animals
and humans.

Dietary surveys among selected population groups have also pro-
duced a large body of evidence that diet is of special importance in
the development of heart disease. Among the factors considered in
these surveys are: the effect upon serum cholesterol and serum
lipoproteins of total fat intake; the kind of fat consumed (animal
versus vegetable, saturated versus unsaturated); long chain versus
short and intermediate chain fatty acids; and the protein-fat-energy
ratio of the diet.

In 1950 a study of aortas collected at autopsy in New Orleans was
begun, using quantitative methods devised to measure the degree and
location of atheroselerotic lesions in their successive stages of develop-
ment. The results of this study were later compared with a similar
study begun in Guatemala and later extended to other Central Ameri-
can countries. The rate of development of atherosclerosis was found
to be highest in the New Orleans population, intermediate among rural
Costa Ricans, and lowest among the Guatemalan Indians. Rapid
rates of development were associated with high fat and caloric intake,
high serum cholesterol levels, and high serum lipoprotein patterns.
Since Costa Ricans are essentially of Kuropean extraction, these data
suggest that environment, rather than heredity, is the most important
factor in the development of atherosclerosis. A similar inference
might be drawn from data collected in Chile, where primitive Indian

oups have far less cardiovascular disease than does tfua general popu-
ation. However, preliminary data from studies presently underway
in Puerto Rico and Colombia indicate that heart disease is fairly
common in these countries, even though fat and protein consumption
is far lower than that in the United States.

A sh drop in deaths from atherosclerosis was reported from
Sweden, Norway, and Finland during World War II, when German
occupation or the naval blockade magﬁ food rationing necessary with
8 corresponding drop in fat intake. Denmark experienced no such
drop; however, during the “lean years” their decrease in total fat
consumption was accompanied by a sharp inerease in the consumption
of eggs and butter. Since the war, the incidence of heart disease in
these countries has climbed to former or even higher levels.

In Croatia the population falls conveniently into “animal fat, low
fat, and olive oil areas.” Subjects from these respective areas ex-
hibited significant differences in serum cholesterol, indicating that
perhaps the kind of fat consumed is more important than the quantity
consumed.

In Nigeria, where heart disease is relatively rare, natives subsisti
on a diet low in both proteins and fat were compared with a group o
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age-and-weight matched Americans. Although their serum cho-
lesterol was lower than that of the Americans, their serum lipoprotein
levels showed no significant differences.

Although the incidence of heart disease is low among African blacks,
these people suffer from a degenerative disease of the heart muscle
fibers of undetermined origin, which may account for from 14 to 20

ercent of deaths from heart failure in Uganda, Northern Nigeria,

‘est. Africa, and Northern Rhodesia. The fact that Europeans
living in the tropics have contracted this disease plus its high ineci-
dence in the Negro made it appear that endomyoeardial fibrosis was
primarily a disease of the tropics. However, there are indications
that the disease is by no means rare in northern Europe or even in
America. Its presence in populations having a high incidence of
degenerative heart disease may make it more difficult to detect than in
populations where the incidence of such diseases is low. Although
malnutrition, infestation, infections, liver disease, and allergy are
suspect, the cause or causes of this disease have not vet been deter-
mined. Further study of this problem might contribute greatly to
our knowledge of the epidemiology of heart disease.

Other studies indicate that {at consumption tends to rise with
increased levels of income and is higher in urban than in rural areas.
As an occupational group, farmers seem especially resistant to heart
disease, which may bear on the finding that people engaged in heavier
work tend to et their extra calories from carbohydrates rather than
from fats.

CARDIOVASCULAR DEATH RATES (1955) FOR AGES 45-64,
COMPARED WITH FAT CONSUMPTION (1952)
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A factor that may be of primary importance, but which has thus
far received relatively little attention, is the effect of diet upon coagu-
lation and thrombus formation. Studies thus far indicate that major
differences in diet seem to be associated with differences in the fre-
quency of strokes in general as well as differences in the incidence of
mortality from heart disease. Although clot formation in the body
and coagulation in the test tube are not necessarily identical, growing
evidence suggests that diet may influence coagulation.

The evidence collected by dietary surveys thus far is highly sug-
gestive: however, further studies of these groups are needed, especially
with simultaneous analyses of long-term patterns of diet, body weight
and fatness, incidence of all kinds of heart disease, blood lipid patterns,
and substances involved in blood eclotting. Present data on food in-
take in different countries is far from adequate, especially with regard
to what may constitute the dietary patterns of different segments of
the population. Too, to be of maximum value, dietary studies should
be conducted in the same populations over a span of years, and in
most cases such long-term data are rare.

Genetie factors

 Although studies of hereditary factors that may be operative in the
development of heart disease have opened a number of avenues that
might be profitably explored, there are as yet insufficient data to
justify strong statements as to the role of heredity in atherosclerosis.

he type of genetic study lending itself most readily to the epidemio-
logical approach is the comparison of ethnic, religious, and racial
Emups living in their native country with groups from the same stock
iving in different environments as migrants. A number of such
studies have been carried out.

An isolated quarter of closely inbred individuals of Jewish faith in
Rome is being compared with a selected group of Jews living in New
York who are subject to hereditary hypercholesterolemia (excess of
cholesterol in the blood).

Studies indicate that, although native Japanese and Italians have a
lower incidence of heart disease than do Americans, Nisei and Italian-
Americans exhibit about the same incidence as other Americans,

Studies made on Japanese and Chinese living in Hawaii indicate
that, although the incidence of heart disease among these two

oups is lower than that among whites, it is higher than that in

apan. To what extent these differences are due to changes in the
mode of life has not been evaluated.

Studies on young males with clinical heart disease as well as autopsy
data suggest that body type may be a factor in relative proneness or
resistance to heart disease. The mesomorph (muscular body type)
seems more prone to heart disease than are the ectomorph (wiry body
t}rpag or endomorph (pud.g{;l body type). Further studies on this
problem are indicated, making due allowances for such alterable
characteristics as ﬂbﬁit{?", and choosing for comparative purposes the
most clearly recognizable forms of heart disease, such as myocardial
infarction and angina pectoris.

Some evidence exists that a higher incidence of mortality occurs
among those whose parents died of heart disease than among those
whose parents died of other causes. This would suggest a need for
long-term studies to determine the incidence of heart disease in
parents and siblings of subjects suffering from heart disease for com-
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parison with similar data obtained from a group of healthy controls
ecomparable in age, sex, occupation, and other factors. Another ap-
proach drsm‘vmg further ﬂu{llx is the comparison of susceptibility to
heart disease in identical and fraternal twins.

In connection with these genetie studies, inborn metabolic disturb-
ances which might predispose to heart disease and which might be
inherited should be considered.

A high incidence of heart disease is associated with hypercholestero-
lemia and hyperlipemia (excess of lipids in the blood).

Uncontrolled diabetes appears to produce high serum cholesterol
and otber serum lipid values, and :tllwn}m..lprmm is by far the leading
cause of death among diabetics. Also noteworthy is the fact that the
sharp deeline in mortality from atherosclerosis mm Sweden, Finland,
and Norway during World War IT was virtually p&t:i.llvlwl by the
decline in mminllt*r from diabetes.

Myxedems, a form of hypothyroidism, is associated with an excess
of cholesterol in the blood, and victims seem prone to atherosclerosis,
The mechanism of thyr oid metabolism, as y ptlll’rllv understood, merits
a great deal of further study.

Sex factors

In the United States, where incidence of heart disease is high, tre-
mendous differences in mortality exist between premenopausal women
and men of the same ages. This difference tends to disappear in post-
menopausal age groups. This relative protection against heart dis-
ease in premenopsusal women appears due to the estrogens, which
have been shown to prevent, and even to reverse, the development
of atherosclerosis in laboratory animals, Lang—tmm studies are now
underway to evaluate the effects of estrogens in modifying eclinical
heart disease in humans without producing undesirable side effects.

CARDIOVASCULAR DEATH RATES BY SEX,
SELECTED COUNTRIES, 1955

Rate per 100, 000 population
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In Portugal and Italy, where the incidence of heart disease is low,
however, the differences in incidence between men and women is
slight. English studies also indicate that heart disease 18 more com-
mon in married women who have borne no children than it is in those
who have borne children.

Studies made on hospital populations in the United States and
Sweden also suggest that the Lgﬂ- ering incidences might be due in part
to the male’s suffering from types of heart disease characterized by
more dramatic and rapidly fatal development, since the numbers of
female heart disease patients in hospitals seem higher than might be
expected from studies of mortality statistics. Other factors must
also be considered: the mode of life of men and women differs in many
respects, and these differences should be considered in addition to
sex-linked inheritance and endocrine differences.

Oceupation and degree of physical activity

Studies in England, Sweden, and Italy indicate that heart disease
is relatively rare in persons engaged in heavy work, intermediate in
moderately active occupations, and highest in more sedentary occupa-
tions. Increasing incigence of heart disease has also been observed
in countries where improved technology is bringing about decreased
expenditure of energy in various occupations. Since modern tech-
nology with its increased automation is oriented toward reducing

hysical labor generally in most or all jobs and since the amount of
eisure is generally increasing, it is important to discover whether the
habitual ﬁwal of physical activity is actually a major factor in the
development of atf\emsclerusis.

But physical activity and expenditure of energy seem related to
dietary habits, mode of life, obesity, climate, and other factors. Too
a question not yet answered is whether metabolic and psychu]ngicaj
factors might be operative in job selection that are more important
in the development of atherosclerosis than the role of exertion. The
relationship of physical activity to stress also requires further study:
for example, heavy work might serve as the outlet for agegressions,
ete., that are repressed by workers in the more sedentary occupations.

Stress

The tensions and stresses supposedly engendered by our “western”
way of life with its faster tempo, social insecurity, striving for dom-
inance, ete. have often been cited as a possible factor in the develop-
ment of heart disease. Very little evidence has been accumulated
in this problem area, most of it negative. Even the Bantu, it seems,
are subject to most of the tensions of our modern way of life; in
addition they are faced with the additional stresses of u'f.'{xa.l conflicts
and “witcheraft,” yet their heart disease rate remains low. However,
further research into the cultural, socioeconomie, and psyvchosomatic
factors which may have bearing on the development u})heart disease
is urgently needed. The variables in such studies are many and their
evaluation difficult, but statistical methods are now available for
reliable studies involving such multiple variables. Many ethnie
groups would lend themselves to such studies, and special oppor-
tunities exist in countries where technical developments are bringing
about profound changes in the tempo and mode of life of the in-
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habitants. (Sources: (1) Sherman, M.: Diet, Hormones, and Ather-
osclerosis (National Heart Institute) Washington, D.C.: Government
Printing Office, 1959. (2) World Health Organization Technical
Report Series No. 143. (3) World Health Organization Technical
Report Series No. 168. Geneva: WHO, 1959. (4) Cardiovascular
Diseases, Section XVIII, Excerpta Medica.)

Epidemiology of hypertension

Hypertension is a disease area in which the epidemiological ap-
proach offers some unique advantages. Hypertension is divided
roughly into two broad categories. '}lghese"ure primary hypertension
(which is what we generally know as high blood pressure and com-
Erisns the great majority of hypertensive patients) and secondary
ypertension (which is hypertension resulting from certain specific
conditions). It is extremely important in the study of hypertension
to realize that almost all means of producing experimental elevations
of blood pressure produce secondary hypertension and may have
little or no bearing on primary hypertension, the big health problem.

Clinical studies have given us great hope for the better management
of the hypertensive patient. But for the study of primary hyper-
tension itself, definition of the disease and its causes, epidemiological
studies are essential because of the nature of the disease. It has been
believed for some time that hypertension is a disease in which
both hereditary and stress components are particularly mmportant.
The relationship between genetic and environmental factors in hyper-
tension, however, is yet to be defined.

Studies of incidence in different racial and ethnic ups have
provided a good beginning in the epidemiological study of hyper-
tension,

High blood pressure is probably more frequent in the Orient than in the United
States or Europe—

Dr. Henry Schroeder, of Washington University, reports:

Areas where incidenee of hypertension is high, in descending order of frequency,
are Beirut, Manila, Hong Kong, Banzkok, Taipei, Bombay, Luchow, and Agra.
Dr. M. Moser has selected populations of the West Indies for a
study of the relationship of many environmental factors in a racial
group with an llIlLlSLlﬂlEf high incidence of hypertension. Several
studies have been made of the high incidence of hypertension in the
American Negro and the low incidence of hypertension in African
roups.
i Itpis obvious from the epidemiological studies now going on in
hypertension that this field is international by its very nature. In
1956, at the Conference on Epidemiology of Atherosclerosis and
Hypertension held by the National Heart Institute and the American
Heart Association, the contribution of the epidemiological approach
to hypertension was discussed in great detail. Among the factors
suggested as having a possible relationship to the cause or course of
primary hypertension were the following:

Host: Age, sex, race, heredity, constitutional type, psycho-
logical influences, physical activity, pregnancy, and vascular
hyperactivity.
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These are only a few of the studies now being reported. But it is
clear that efforts are being made to acquire the preliminary data on
hypertension called for in the 1956 Conference, and it is important to
see that these efforts are by no means limited to the United States.

(Sources: (1) Report of Conference on Epidemiology of Atheroscle-
rosis and Hypertension. Held at Arden House, Harriman, N.Y.,
January 29-February 2, 1956. New York: American Heart Asso-
clation, 1956. (2) Report of Conference on Methodology in Epidemi-
ological Studies of Cardiovascular Diseases. Held at Princeton,
N.J., April 24-26, 1959. New York: American Heart Association
(yet to be published). (3) World Health Organization Technical
Report Series No. 168. Geneva: WHO, 1959. (4) Cardiovascular
Diseases, Section XVIII, Excerpta Medica.)

DEATH RATES, SELECTED COUNTRIES, BY TYPE
OF CARDIOVASCULAR DISEASE

AGE GROUP 45-64
Country § 5 F;:Ee per lm,uﬁ] mma’llunm » s
U, 5. WHITE :
FINLAND
CANADA
JAPAN
ENGLAND & WALES
| SRAEL {Jewish)
ITALY
SHEREN g A rierlosclerotic and
degeneralive H, D,
DENMARK Vascular lesions
FRANCE - Hypertensive
NORWAY ﬂlgf:eggglwas:ular

Source: WHO Annual Epidemiological and Vital Siatistics, 1958
Fraurn 6.-—Death rates, selected countries, by type of ecardiovascular disease.

Epidemiology of rheumatic fever and rheumatic heart disease

Rheumatic fever and rheumatic heart disease have been studied
epidemiologically for years. The relationship of streptococeal infec-
tion to the onset of rheumatic fever has gce.n demonstrated epi-
demiologically and is the basis for programs of prevention and control;
this, in spite of the fact that the mechanism by which streptococcal
infection eauses rheumatie fever is still unknown. ;

During or since the Second World War numerous statistical studies
of the prevalence and incidence of rheumatic fever and rheumatic
heart disease have been made in the United States, Israel, England,
France, Sweden, Ttaly, Mexico, and the Netherlands. No definite
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conclusions about the cause or development of rheumatic fever and
rheumatic heart disease ean be drawn from the studies so far, however.

The general features which emerge from these prevalence studies
mostly concern age and sex incidence. The prevalence of rheumatic
fever would appear to be profoundly affected by the age of the host,
environment, and probably hereditary factors. Sex, race, and nutri-
tion have not been shown to be significant in the development of
rheumatic fever, The prevalence of rheumatic fever varies greatly,
being higher in the temperate zones of the earth than in the regions
further north or further south. The influence of geography on the
prevalence of the disease is extremely complex and inextricably bound
up with climate, housing, occupation, population density, and socio-
economic factors—each of which deserves careful epidemiological
analysis. (Sources: (1) World Health Organization Technical Report
Series No. 78. Geneva: WHO, 1954. (2) World Health Organiza-
tion Technical Report Series No. 126. Geneva: WHO, 1957. (3)
Cardiovascular Diseases, Section XVIII, Excerpta Medica.)
Additional epidemiological opportunities

Schistosoma (a blood fluke) appears to be implicated in much of the
hypertension found in Egypt through its parasitic attack upon the
liver and kidney, The ova of the parasite also block the eirculation
to the liver producing a hepatitis and to the lungs to produce pul-
monary hypertension and corpulmonale.

Legalized abortion in Japan and Sweden present unusual oppor-
tunities for cardiovascular rescarch on embryology, tracing the foetal
development for clues as to the causes of congenital abnormalities.

Genetically determined biochemical traits in African Negroes are
being studied to determine the prevalence of a hereditary serum
protein characteristic. There is apparently such a characteristic in
about 10 percent of American Negroes which results in severe libera-
tion of hemoglobin when these people receive the antimalarial drug
prunaquine.

Other studies are exploring the possible relationship between certain
trace metals ingested as a result of occupational exposure and severe
h}fgﬂrtensinu, and possibly atherosclerosis.

tudies are being carried out in the Andes to determine the effect
of altitude upon cardiovascular disease. Natives of this region ap-
parently have thicker blood than lowlanders, and clotting mechanisms
are receiving special attention in this group,

Conelusion

It would be difficult to produce a better closing statement on the
need for a concerted international effort against cardiovascular disease
than that delivered by Dr. Paul Dudley White ! in the Biggs Leecture
before the New York Academy of Medicine in 1940. It is as true today
as it was then.

Statistics from surveys are slowly aceumulating in this eountry and in certain
other countries—

said Dr. White—

but by diferent uncorrelated groups, making them often difficult or even impos-
sible for direct comparizon. e need a large, well-organized study that canin a

1 Dr. White's testimony before this subeommittes will be published shortly in a bearing volume,
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awerg] year program colleet information, not just from elinies or from private
Franhrge, but from entire communities that will really show how ecommon are
iypertension and rheumatic valvular disease and syphilitic aortitis and coronary
heart disease in relation to climate and mode of life * * * well and similarly
trained groups armed with good clinieal observers, stethoscopes, sphygmomanom-
eters, electrocardiographs, X-ray apparatus, and autopsy technie could, in a few
years, accomplish more than the next century of desultory work, and [would] cost
less than a single air raid over a city at war.

Tanvre A.—Discases included in charts follow inlernational statistical classification codes
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3. Rheaumatic fever and rhenmatic heart disense_ ... ... o g b el 4 400418 EE;
4. Hypertensive dizease (with or withont inwolvement). .. ... _._._..... HO-447 gg
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C. DIABRETES

Diabetes mellitus is a chronie, inheritable metabolic disorder found
in every country, and affecting every race. It is characterized by &
relative deficiency of, or an inability of the body to use, a protein
hormone of the panereas ecalled insulin. As a result, the body’s
ability to convert ]i’)lnﬂrl sugar into energy is impaired. In this coun-
try, diabetes is more likely to strike those who are over 40, those who
are overweight, and those with a history of the disease in their family.
More women get it than men. It is the eighth leading eause of death,
and after glaucoma and cataract, the third leading cause of blindness.

Accurate knowledge on the international incidence of diabetes is
meager. Its incidence in the United States was estimated early in
1959 by a U.S. Public Health Service official at 1.5 million known
diabetics, plus another 1.4 million persons who have the disease and
do not know it, This degree of ineidence is believed to be the highest
of any country in the world. LS

The reported mortality rate of dinbetes in different parts of the
world shows an extremely wide range, in part because of great differ-
ences in practices of reporting death causes. For many countries no
data at all are available. There are varying methods of classifying
the primary cause of death in different offices of vital statistics where
more than one condition is stated. The great majority of deaths
from diabetes, whether ascribed to the disease or not, actually are
due to or associated with various complications of a degenerative
nature, so that even mortality figures do not provide a good indication
of the known or estimated prevalence of the disease. Even with an
allowance for different reporting methods, mortality figures indicate
that the United States has the highest death rate from diabetes, with
other English-speaking countries including Canada, Australia, and
New Zealand closely following. The death rate is lower in eastern
and southern Europe, in Central and South America and Asia, and
lowest of all in the underdeveloped countries. Of the European
countries Denmark and Belgium reported higher rates than Austria
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and Germany. The contrast in incidence of the disease between the
United States and Japan is striking. (See fig. 7.)

The reasons why diabetes varies so widely in incidence and death
rate are not known. There is ample evidence of a direct association
of the disease with abundant nutrition and the association of the
disease with obesity is well recognized. One stud{ in the United
States indicates that about 85 percent of those who have become
diabetic at the age of 40 or above are overweight. In some diabetics
weight reduction diminishes the diabetic symptoms, and may even
obviate the need for medication. Striking decreases in the incidence
and severity of diabetes accompanied the loss of body weight in
certain European countries during both world wars. When the food
supply increased after the war, so did the ineidence of diabetes.

%‘he association of diabetes with abundant nutrition does not hold
true, however, in the case of several European countries as compared
with others which are similar in population strueture, standard of
living, and medical and publie health organizations. There are great
reported differences, for example, between the diabetes incidence in
1956 for Denmark and Austria, as compared with France and Belgium.
In each of the four countries, nutrition standards were relatively high,
vet the incidence of diabetes varied widely. (Source: “Diabetes—
Overweight: U.S. Problems.” Hundley, J. M., Journal of American
Dietetics Association, Vol. 32, pp. 417422 (1956).)

Coordinated investigation of the reported difference in diabetes
incidence throughout the world would prove of great value in the
study of this widespread disease. Dependable new data on the actual
incidence, provided by surveys or other sources of morbidity statisties,
are g vital need.
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Ficure 7.—Diabetes death rate for total population by sex for Japan and United
States, 1955.
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Spot checks in several countries indicate an increase in the diabetes
death rate in the past 20 or 30 years. These increases have been
usually greatest in countries with the highest rates. In part, this
upward trend reflects the increased average age of the populations,
the maintenance of higher standards of living, and improvement in
medical care, as well as intensive new efforts to detect the disease by
means of testing programs such as that condueted in this ecountry by
the American Diabetes Association.

Before the discovery of insulin in 1921, the outlook for the person
with diabetes was very poor. Today, the disease can be controlled
so successfully that most people who have it do not have to make
great changes in their usual living habits. The use of insulin and
other drugs has lengthened the lives of people with diabetes. The
achievements of modern treatment are clearly reflected by the long-
term decline in the death rate from diabetes in childhood and among
young adults. The drastic reduction in diabetes mortality in this
period of life shows effectively the boon which insulin has brought to
the young diabetic.

Tﬂg development of *“‘substitutes” for insulin has been rapid since
1957 and today about half a million diabetics in the United States are
using oral antidiabetic compounds. Such widespread use of these
drl(llgs offers medical science a useful new means of studying the action
and nature of diabetes, and of learning more about how these drugs
affect the metabolic functions of the body.

I ARTHRITIS

Arthritiz is a crippling disease that is known to occur in almost all
parts of the world, Although great advances have been made in its
treatment, the basic cause or causes are still unknown and until they
are fully understood, it is doubtful that a cure will be found. By pro-
viding important clues to some of these basic causes, international
research in arthritis would be most valuable.

International studies would provide us with a better understanding
of the gredis osing factors in this disease. Apparently, certain
groups of people within a population are more susceptible to arthritis
than others, and certain populations as a whole have a higher incidence
of the disease than others. Careful examination of the differences
between these groups on a worldwide scale might provide essential
information about why some people get arthritis and some do not.

The many possible predisposing factors include differences in climate
and humidity, differences between industrial and nonindustrial popu-
lations, and differences between urban and rural ones. A geographical
study of rhenmatoid arthritis, the most erippling form of the disease,
was recently made in Great Britain and points up how the incidence of
the disease may vary from one area to another. A comparison was
made between the town of Leigh and the Vale of Glamorgan in South
Wales, and revealed that the rural population of the Vale had con-
siderably less rheumatoid arthritis. Definite rheumatoid arthritis
was found in 2.3 percent of the Leigh females but in only 1 percent of
those in South Wales. (Source: Arthritis and Rheumatism Founda-
tion. “Population Studies in fhenmatoid Arthritis: 1957," pp.
13-26.)
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Is the difference a question of latitude? It has often been suggested
that rheumatoid arthritis is infrequent in tropical countries. Sim-
ilarly, a relationship to humidity or a racial influence might be argued.
But conclusions about these will require further data from the compari-
son of populations both within a single country and among several
countries.

(Gieneties, as indicated earlier in this publieation, is another important
research area that eould be illuminated more fully by international re-
search. The genetic studies are needed to clearly define the impor-
tance of hereditary factors in the development of arthritis. The most
reliable way to do this is to study identical twins, especially in com-
parison to fraternal twins, and see if an individual’s genetic makeup
males him more or less susceptible to the disease. Because the
numbers of both identical and fraternal twins are limifted in any one
country, an international research projeet would provide data on a

eat number of twins. Also in some ecountries, particularly the

candinavian ones, valuable central registries of diseases have been
developed, including information on not only the contagious diseases
but also on those thought to be hereditary. In Denmark this registry
i3 quite complete sinee long ancestral lines are on record and all citizens
report to the Government whenever they move,

International research would uncover any differences in the forms
of arthritis, as they oceur in various countries. We know too little
about the similarities or differences between the types of arthritis
occurring in this country and those which may oeccur in other geo-
eraphical areas of the world.

E. BICKLE-CELL ANEMIA

The story of sickle-cell anemia provides a good example of how
international medical research could provide information about bio-
chemical variations between human beings throughout the world, and
how these variations may make certain people more ﬂusceptribie to
disease than others.

Sickle-cell anemia is an inherited disorder found predominately in
the Negro race and distinguished by the presence of an abnormal type
of hemoglobin in red blood cells. Hemoglobin is the material in the
cells which enables them to carry oxygen throughout the body.
Sickle-cell hemoglobin differs in its molecular structure from normal
hemoglobin and causes the red cells to twist into a sickle shape after
the%ﬂhave released their oxygen in the body. Because of this change
in shape, the blood cells are no longer able to pass freely through many
of the smaller capillaries of the blood system. The twisted cells often
pile up, causing blood clots and blocking off the flow of blood. When
the obstruection is extensive it causes death.

This striking finding in biophysical research, which related a ch
in molecular structure to a disease process, represented the first defi-
nition of a “molecular” disease. Since then, the basie biochemiecal
defects in other molecular diseases such as galactosemia and alkapto-
nuria have been determined.

In certain parts of East Africa, hemoglobin studies done on the
natives have shown that a large number of them have the sickle cell
hemoglobin, In some cases, all or almost all of the bod hemoglobin
is of the abnormal type and many of these individuﬂ{a, known as
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The morbidity of peptic ulcer is of serious concern in every coun
because the disease so often affects men and women in responsible

sitions at the peak of their most productive periods, and because
it may recur often. Peptic ulcer, taken together with other, less
common, diseases of the gastrointestinal tract, ranks second only to
heart disease in this country in number of illnesses requiring attendance
by a physician. Autopsies and X-ray studies have shown that about
10 percent of all persons in the United States suffer at some time in
their lives from a chronic gastric or duodenal ulcer.

Peptic ulcer offers a fertile field of investigation internationally, for
a wide variation in incidence has been reported in different countries.
A low incidence, for example, has been reported in certain sections of
northern India and in Malaya, Java, and Sumatra. Confirmation by
careful surveys of these variations in incidence and assessment of the
underlying reasons would help to determine the cause and nature of
the disease. (Source: “Methods of Geographic Pathology.” Report
of the study group convened by the Couneil for International Organi-
zations of Medical Seiences, Chas. C. Thomas, Springfield, I1l., 1959.)

This wu?'ng incidence of peptic uleer in different parts of the world
was pointed up in May 1958, when nearly 2,000 clinicians and investi-
%‘atﬂm from 50 countries met in Washington, D.C., to attend the

hird World Congress of Gastroenterology.

In a eountry partially detached from world stresses, Switzerland, a
lower incidence of duodenal ulcer than in other countries was reported,
and hemorrhage was found to be a rare complication. Among a group
of 17,500 miners working at high altitudes in Peru, the stomach was
found to be the most frequent ulecer location, hemorrhage was a fre-
quent occurrence, and the age of the patients was much younger than
in other countries.

Consistent findings reported by scientists at the Congress from most
nations, however, included a higher incidence of duodenal uleer as
compared to gastric, a considerably higher incidence of ulcers in males
as compared to females, a maximum age incidence between 40 and
70 years, and a greater number of smokers among ulcer patients than
in the general population.

With regard to social status or occupation, an English investigator
reported that duodenal ulcers were more likely to occur among people
with responsible positions and less likely among agricultural workers.
For gastric-uleer cases, however, a higher rate was found among
laborers than in semiprofessional and professional groups.

A scientist working in Syria reported that peptic ulcer was & fre-
quently encountered disease in the Middle East. Although the
aspects of life are different in Asia from other continents, he found
in a group of 635 ulcer patients that 92 percent of the cases were
duodenal and only 7 percent gastrie, coinciding with the worldwide
preponderant incidence of dunﬁenal ulcer over gastric.

Analysis of the variety of data presented at the International
Congress indicated that more peptic-ulcer research is needed through-
out the world on the roles of seasons, diet, occupation, emotional
stress, and genetic factors; the significance of the latter influence is
ﬂqgﬁest.ed by higher incidences of ulcer in families and association
with particular blood groups.
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G. DENTAL DISEASES

Dental disease is a term used to refer to a broad spectrum of dis-
orders of the teeth and their adjacent structures, These disorders
are generally noncommunicable and chronie in nature, They include
not only tooth decay but also diseases of the gums, the cheeks and lips,
the throat, the jaws and their related muscular and skeletal
components.

Early dental research activities of the U.S. Public Health Service
eentered around the study of an endemic dental disease known as
mottled enamel. These investigations included epidemiologie, chem-
ical, and experimental studies. The epidemiologic studies yielded a
relatively precise quantitative data on the relation of the disease to
the fluoride concentration of the domestic water and pointed signifi-
cantly to the conclusion that fluoride in drinking water is responsible
for mottled enamel. In subsequent years, the beneficial effect of
certain levels of fluorides on dental caries was demonstrated. We
now have water fluoridation as an effective dental public health con-
trol measure. Thus, as a result of the epidemiologic approach durin
the past three decades, dental research in this country has provid
methods for preventing one dental disorder and partially controlling
another.

Recognizing that a major fraction of the American adult population
is afflicted with periodontal disease, rescarch emphasis is currently
being focused on this eat of oral disease. In recent years the
development and testing of field methods for the measurement of this
disease of the gums in large }Fupuiﬂ.tiﬂn groups in this country has
made significant progress. owever, periodonial, as well as most
oral disease, is international in scope; and the dental-disease profile
of the U.S. population reflects only a small fraction of a worldwide
pattern of prevalence and severity. In light of a recognized and oft-
times wide contrast in world population groups, the dental scientist
would be derelict not to examine closely the implications and poten-
tialities in terms of research opportunities for advancing knowledge,
particularly through epidemiologic study in foreign lands,

We know, for example, that the principal dental problems both in
this country and abroad are related to the great prevalence of at
least two disorders—idental caries and periodontal disease—and to
the lack of basic knowledge concerning their respective etiologies.
Research has already shown that these diseases are most likely not
the result of a single agent but rather a plurality of integrated condi-
tions. Because of this aspect of both a multiple and nonspecific
etiology conception, it becomes necessary, through meticulous re-
search, to isolate and group each of the various causal elements. Only
in this way will it be possible to evaluate their interaction in the
etiologic pattern.

Findings in India

In recognition of the need to study oral disease among other popu-
lation groups, the Public Health Service extended its dental epidemio-
logical program in 1957 to include selected foreign countries. In that

ear, the National Institute of Dental Research cooperated with the

niversity of Michigan in studies of periodontal disease initiated b
the Government of India through its Council for Medical Resear

o
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and the World Health Organization. Data gathered from this stud
program have shown, for example, that (1) a considerably more ad-
vanced gingivitis exists at earlier ages in India than is seen in the
United States, (2) calculus formation occurs at earlier ages and more
rapidly in India than in similar ﬁmugs in this country; and (3) persons
studied in rural areas around Bombay had more severe periodontal
disease than did those in the city of Bombay. (Source: Personal
communication, chief dental officer, Public Health Service.) The
rural persons also had more ealeulus than did the urban residents. In
the study of dental ecaries in India, other investigators have reported
an averagze of less than one decaved tooth per person 15 yvears of age,
In other words, the rates are far below those recorded in the optimum
fluoride areas in the United States. The obvious question that comes
to mind is, What factors are responsible for this low rate of decay?
Chemical analyses have shown that these people do obtain some fluo-
ride through their water or diet, but this does not fully explain the ex-
tremely low incidence of caries.

Also unanswered is the reason for the magnitude of the periodontal
disease problem seen in India. Perhaps the prevalence of caleulus in
the Indian population studied is partly the answer. But, why should
they have more caleulus than similar groups in this {:ount?r?

even greater interest in the Indian study was a second and highly
important objective concerning the encoura ent and training of
native dental investigators in epidemiological research techniques to
assure continuous study of oral diseases in India. That this objective
is appmachjnﬁ accomplishment is indicated by the fact that one dental
team in the Bombay area has independently completed a survey of
some 4,000 children, and that the Indian Couneil for Medical Research
recently made grant-in-aid awards to 2 additional clinical teams.
These developments are indicative of significant accomplishments in
the vital area of dental research education made possible by the ex-
tension of American research activities to this foreign country.

Data on Eskimos

More recently, epidemiological studies of periodontal disease have
been extended to other global areas. Coordinated with a study
sponsored by the Interdepartmental Committee on Nutrition for

ational Defense, and in conjunction with the Public Health Service
Arctic Health Research Center, a field survey was initiated in 1958 to
study a group of Eskimo men of the Alaskan National Guard. In
comparing the prevalence of oral disease in individuals living under
relatively civilized conditions with that of men from primitive villages,
it was found, for example, that many of the latter were essentially fr
of both dental caries and periodontal disease. Early findings seem to
indicate that when Eskimos have lived for some time under relatively
civilized conditions, the prevalence of oral disease increases to a point
guitru comparable to the average adult male population in the United
States.  (Source: Interdepartmental Committee on Nutrition for
National Defense, “Alaska—Appraisal of the Health and Nutrition
Status of the Eskimo,” August 1959.) Similar studies, also in col-
laboration with the Interdepartmental Committee on Nutrition for
National Defense, have recently been completed in Ethiopia and Peru.
Data collected under different environmental eonditions from primi-
tive and civilized areas of these countries will afford a check of pre-
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yiuuslﬁ' obtained data. Such data is expected to give greater insight
;lnta:{ ;; e influence of nutritional and environmental factors on oral
ealth.

There are opportunities for further epidemiological studies in the
United States, but these are overshadowed by still greater oppor-
tunities in other lands. By participating in a limited number of
studies in several underdeveloped countries of the world, the dental
investigator has already had the opportunity to see firsthand the oral
status and observe the habits of people in simple primitive villages
that in the main have gone unchanged for centuries. Under such
conditions the research investigator has observed how the picture can
and does change in orderly or perhaps erratic progression from village
to village, gmcﬁx&ﬂy advancing toward areas with more modern eulture.

Benefits for studies abroad

Finally, it must be emphasized that these are fertile fields in foreign
lands for conducting a great variety of dental research studies. The
subcontinent of India has been cited only as an example, as there are
many other countries in which these same opportunities exist. Of
no less significance is this point borne out by experience: Where such
health research activities are conducted, we not only add substantially
to our still incomplete knowledge, but the host country invariably
benefits from its cooperation in such activities.

Inasmuch as dental diseases are not among the killers, it is ofttimes
difficult to elicit concern and even a token interest i the dental
health problems of the people in the underdeveloped parts of the
world. Some notion of tEe level of dental needs may be gained from
two examples—that of Burma, where only 19 trained dentists are
available to serve the needs of 20 million people; and in Ethiopia
where there are only 12 qualified practicing dentists to administer to
a population of 19.5 million. (Source: Personal communication,
Chief, Epidemiology and Biometry Branch, National Institute of
Dental Research.) Further, in these and other countries, there is
little or no semblance of proposals or plans for action which will
foster the evaluation of a cadre of dental research personnel, so
that the future situation will be better than the present. Toward
this goal, the further extension of global health activities through
medical-dental research cannot help but acerue benefits for pnuﬁle
and nations associated with such ventures.

H. MENTAL ILLNESS

There is great need for research on an international level in the field
of mental iliness and mental health. Inarecent WHO report the prob-
lems in this field were highlighted by pointing out the “relatively early
and unsatisfactory knowledge regarding the etiology (study of causes
of a disease) and epidemiology of mental disorders.”

There is evidence that mental disorders are found in all parts of
the world but that social and cultural differences and attitudes have
a bearing on frequency and the nature of clinical manifestations of
these diseases. a1

At the present time the only statistical data on the prevalence and
incidence of mental illness are those provided through records of
hospitalized mentally ill. Not all countries have such data and even
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the available information is not suitable for comparative purposes
either from one country to another or regions within the same country.
Among the basic issues to be resolved before such comparisons are
possible are: : )

1. Agreement on what constitutes a case of a specified type of
mental disorder;

2. Development of standardized case-finding methods for de-
tecting cases in the various population groups and standardized
methods of classification;

3. Devising standardized methods for measuring duration of
illness and for characterizing the psg'chnlu ic status, the degree
of psychiatric disability, social and familial adjustment, and
physical condition at various intervals following onset of disease.

A working %aper on the “Epidemiology of Mental Disorders” pre-
pared by the Expert Committee on Mental Health, WHO, points up
some of the difficulties in obtaining data on mental disorders but goes
on o Emlphﬂsiza the needs for such studies. It points out that in this
way the limits of our knowledge can be defined and we can build up a
body of fact and theory to be used in the control of mental illness.
Four reasons given as contributing factors to the difficulty of epidemio-
logical studies in the field of mental disorders are:

1. Mental disorders are different in many ways from other
diseases. Individual factors in the causes and manifestations of
many psychiatric diseases cannot be measured. There are, on
the other hand, general and quantifiable aspects of mental ill-
ness which are important from a public health point of view.

2. Available information suggests there is a multiplicity of
causes in all types of mental disorders. In these diseases one
must study genetic, physiological, and psychological factors.

3. The ﬂcgk of uniform nomenclature, and social and cultural
differences in what is considered deviant behavior.

4. Very little is known about mental health itself. We are
not sure about the factors which make some individuals and
groups able to withstand stresses while others succumb. 1t is
important then to remember that the epidemiology of mental
ﬁrﬂm must be accompanied by an epidemiology of mental

ealth.

Since knowledge of the extent and various types of mental disorders
in the world today is limited, it is important to encourage epidemio-
logical studies and other kinds of research. Epidemiological studies
have provided insight into the causes of other diseases and may well
do the same for mental disorders. The present thinking that mental
disorders undoubtedly result from a combination of factors opens up
many channels for research. The WHO has a unique opportunity
for fostering investigations in different population groups witg varying
socioeconomic and cultural characteristics. Recommendations being
made for projects in connection with the observance of World Men
Health Year in 1960 include—

(@) collaborative studies with geneticists to investigate the
relevance of recent developments in population genetics to the
understanding of changes in distributions of mental disease in
different countries;

(b) studies of the influence of prenatal factors in the production
of brain damage;
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~ (e) pilot projects on the development of case-finding studies
in different areas; and
(d) studies of the reliability and eomparability of psychiatric
diagnosis made by psychiatrists in different areas DF the same
country as well as between countries.
It has also been recommended that one study might be made which
would demonstrate the role of epidemiological research in establish-
ing the etiology of mental disorders. The study of relationships of
prenatal factors to subsequent development of mental disorders was
also suggested. This problem could be approached in a eountry with
a low standard of living by studying the effect of increasing food
supplies, prior to conception and during pregnancy, on the incidence
of specific mental disorders among infants and children.
World Mental Health Year activities in 1960 are also designed to
stimulate mental health education of the publie, research, and the
dissemination of research findings and program information.

I. NEUROLOGICAL DISORDERS

There is reason to believe that some of the answers to unsolved
neurological problems could be found by pooling all detailed scientifie
information, reviewing it carefully, and moving forward on the basis
of this new knowledge. In some instances this would undoubtedly
lead to studies in the geographic and population distribution of disease.
Studies of this nature have provided answers in the past, and pres-
ently, scientists are aware of a number of leads in the field of neurology.
Among the neurological disorders in which epidemiology studies en-
compass research possibilities are cerebrovascular diseases, Parkin-
son’s disease, multiple sclerosis, amyotrophic lateral sclerosis, neuro-
logical disorders of childhood (cerebral palsy and mental retardation),
and disorders of musele (muscular dystrophy).

Cerebrovascular discases

Cerebrovascular diseases, which quite frequently result in stroke,
are the third ranking killer and the foremost erippler among all dis-
eases in the United States. In primitive areas where people on the
averaze die vounger than in the United States, not as many persons
live to reach the period when stroke becomes common. In ether
words, the seriousness of stroke in America may reflect assets in our
health picture, rather than some invidious factors eausing more stroke
here than elsewhere. (Source: “Demographic Yearbook,” a United
Nations Publication, by Statistical Office of the United Nations,
Department of Economic and Social Affairs, New York, 1958.)

Nevertheless, in the United States almost 190,000 persons die
every vear from cerebrovaseular lesions, and of these about 40,000
are in the “working age' group of 25 to 64 years. When cerebro-
vascular diseases do not kill, they often leave & person disabled. Such
disability adds to 1 million Americans presently erippled because of
these disorders of the brain. (Source: “Vital Statistics of the United
States, 1957,” Vol. 2, U.S. Department of Health, Education, and
Welfare, Public Health Service, National Office of Vital Statistics.
Published, Government Printing Office, 1959.)



40) PATTERNS OF INCIDENCE OF CERTAIN DISEASES

This is an economic toll as well as one of misery; our research
investment in prevention and treatment provides economic returns on
each step of progress. Already the mortality rate from rupture of
ballooned, weakened arteries can be dropped significantly by surgical
correction before such aneurysms break.

For an overall attack on stroke and cerebrovascular diseases, epi-
demiological studies of a variety of nations may reveal factors in
modes of living which will help to correet the American problem,

Cerebrovascular diseases appear to be more frequent in American
Negroes than in the white population, in spite of an average lower
at death in Negroes. Because cerebrovascular diseases are heavily
weighted in the elderly age span, this frequency of cerebrovascular
diseases in Negroes may be more significant than statistics indicate.
Epidemiological studies are needed to determine whether this is a
reflection of differences in diagnosis or differences in range of blood
pressure, diet, or other factors.

Recorded rates from around the world require considerable interpre-
tation. (Source: Merritt, H. Houston, M.D., citizens’ testimony,
House Appropriations Committee, 1959.)

The low rate of cerebrovascular deaths in Norway from brain hemor-
rhage, embolism, and thrombosis of 56.8 per 100,000 compared to the
U.S. rate of 90.7 may be explained because many Norwegian deaths
were reported in a different eategory. An epidemiologist suggests
that the real rates are about on a par. A similar explanation may
account for the apparent low rate in Ireland of 69.2 per 100,000.
However, the high rate in Japan of 198.1 per 100,000 is unexplamned.

Cerebrovascular lesions are reported as the leading cause of death
in Japan, with almost twice the American mortality. Does this
indicate a geneiic predisposition, a dietary or other environmental
influence, or does it reflect a difference in medical reportin%‘? (Source:
Unpublished data, Epidemiology Branch, NINDB, 1959, Kurland, L.,
Myrianthopolous, N., and Siedler, H.)

International study on blood vessels

Basie research is not confined to test tube or animal investigations.
A basic study on the most common cause of stroke, the narrowing of
blood vessels serving the brain, focuses on humans.

Scientists, through support of the National Institute of Neuro-
logical Diseases and Blindness, made a systematic study of a large
series of subjects, carefully evaluating the location and degree of
narrowing of the brain arteries of all sizes.

The changes found in these arteries are being correlated with the
age of the patient, the sex, the diet, and other factors which might
hasten the narrowing of blood vessels.

Thesge changes wi]%be compared with alterations in the blood vessels
of subjects of similar ages in different countries around the world.
Such an international study may well offer leads in the understanding
of the causes of this narrowing of blood vessels serving the brain.
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Multiple selerosis

Multiple sclerosis is one of the neurologic “demyelinating” disorders
affecting perhaps half a million Americans, usually in their youthful
prime between 20 and 40 years. Multiple selerosis is termed a
“demyelnating disorder.”

Mpyelin is the fatty insulating sheath which covers nerves. When
myelin disappears in scattered patches, the patient suffers a variety
of symptoms depending npon which nerves are damaged, Weakness
and difficulty in walking and talking are common results. Neither
cause nor cure has been proven for multiple selerosis,

Because multiple sclerosis disables individuals for many years,
research in demyelinating disorders is a major concern of the National
Institute of Neumlngicsfl)iseascs and Blindness.

Multiple selerosis is strangely and dramatically more prevalent
in colder than in warmer climates (fiz. 10). In tropical and sub-
tropical climates it is rare—at least, to date, reports of cases of it in
the tropics are rare.

MS may occur from 5 to 10 times as often in the northern states as
in the Carolinas or New Orleans, for example. The rate amon
Negroes in Boston is higher than among Negroes in New Orleans an
suggests that some feature of geographic exposure and not of race is
crucial in MS. Yet there is no indication that incidence varies with
the season.

The higher prevalence in Canada and Northern United States is
similar to rates for Denmark, northern Scotland, and northern
Ireland.

This variation of oceurrence of MS with variation in geography is
one of the more interesting and intriguing problems of neurology.
Many questions have been raised by epidemiologists. Does the cold
winter temperature account for more MS in northern United States
and Canada than in our Southland? Could a soil difference be the
cause? A difference in racial stock? Or some unsuspected factor?

Although MS is more prevalent in colder parts of America and
Europe, it is considered to be uncommon in Japan, yet the Japanese
climate in most areas is similar to that of northern portions of America.
Is this truly a smaller incidence of MSin Japan? Or does less vigorous
ease finding aceount for fewer known ecases, since multiple selerosis is
difficult to diagnose? (Source: References guoted by L. Kurland,
Epidemiology Branch, NINDB, 1959.)

The epidemiological surveys of the National Institute of Neuro-
logical Diseases and Blindness are eredited with the direct stimulation
of active clinical research centers of neurology in two Japanese uni-
versities. As more neurologists become interested in research in
Japan, improvement in case finding may help to solve some of the
questions raised by epidemiologists. _ !

The newest proposed explanation of the geographic variations of
MS arises from the fact that the difference in rate of MS correlates
unusually well with the geomagnetic latitudes of the world. Tt has
been suggested that the geomagnetic latitude influences the ability
of high velocity cosmiec particles to penetrate the earth’s atmosphere.
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And by some unknown mechanism possibly an increase of cosmic
particles may account for an inerease in the prevalence of MS. This
hypothesis is being tested further.

long-term cooperative projeet continues on the effect of change
of climate after M3 has occurred. To date, little evidence indicates
an improvement in a patient from a move to a warmer climate. The
National Institute of Neurological Diseases and Blindness, the
National Research Council Followup Agency, and the Veterans
Administration are cooperating in this research.

Amyotrophic lateral selerosis (ALS)

ALS 1s Qrevnjent in the Mariana Islands, including Guam. On
Guam, ALS causes about 10 percent of the deaths, or more than 100
times that of other populations. Scientists believe most Guam cases
are carried through the genes of inheritance, and suggest the theory
that a similar eause of ALS is responsible elsewhere.

Treatment of ALS is related to the international picture. Because
of the high incidence of ALS in Guam, a large-scale study was possible
there to test two drugs recommended from a study in the United
States. Unfortunately, these drugs were found to be ineffective.
Nevertheless, the epidemiological discovery of numerous cases in
Guam has provided a known location for testing future potential
cures.

Age-adjusted mortality rates of ALS for the United States, Canada,
Australia, Japan, and six European countries are suprisingly uniform.
No geographic variation in A |,§ deaths is found in continental United
States. Official rates are higher for the white population than for
Negroes, but further data and interpretation are needed. (Soureces:
L ult-ip‘le Sclerosis and Amyotrophic Lateral Sclerosis—Etiologie
Significance of Recent Epidemiologic and Genetic Studies,” Leonard
T. Kurland, Donald W. Mulder, Knut B. Westlund; reprinted from
the New England Journal of Medicine, 252: 649-702 (April 21 and
28), 1955. (2) “Epidemiologic Investigations of Amyotrophic Lateral
Sclerosis,” Leonard T. Kurland and %nna]rl W. Mulder; reprinted
from Neurology, Minneapolis, May-June 1954, vol. 4, No. 5-6.)

Parkinson’s disease

Parkinson’s disease was formerly known as the ‘“shaking palsy,”
and by the medical term, “paralysis agitans.” It has been estimated
that as many as a million ericans have this ailment.

While death is rarely due to Parkinson’s as a primary cause, the
long-term crippling it may produce makes it a leading concern in
neurological research,

An epidemiologist of the National Institute of Neurological Diseases
and Blindness has completed some studies on the geographic distri-
bution of Parkinsonism, and is making further investigations. The
reported death rates for Parkinsonism in Canada were similar to
those in the United States, with more males than females reported
as dying of the disease.

Parkinsonism is prevalent in the population of the Mariana Islands.
A series of genetic analyses on Parkinsonism in Guam is being com-
pleted, with results anticipated during 1959.

Sporadic cases of Parkinsonism are still being seen which resemble
the many cases which followed the 1918 epidemic of influenza and
encephalitis and various later encephalitis epidemics. The nature of
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the virus, if one is responsible, has not vet been determined. The
study of encephalitis offers some hope of clarification of this confused
situation. A worldwide investigation of encephalitis might help to
solve its connection with Parkinsonism.

A careful study in Denmark revealed that a significant number of
Parkinson patients had relatives with Parkinson symptoms. This
also has been noted in America where records have been compiled of
families where a number of members in several generations have been
affected. To determine whether this was due to hereditary influence,
or similarity of environment, further investigation must be made.

(Source: Unpublished data, Epidemiology Branch, NINDB, 1959.)

Neurological disorders of childhood

Several European reports have offered data indicating that some
congenital abnormalities of the central nervous system may occur more
commonly in some population groups than in others. Other studies
have indicated that some brain damage may occur more commonly
among infants born in winter than in summer months. Certain studies
in the United States have suggested that expectant mothers may tend
to choose a pmt-ﬂin-deﬁciantgfiet during the warmer summer months.
But these suggestions are yet to be proven.

Now that increased emphasis is being placed on eongenital abnor-
malities in this country, 1t would be most unfortunate if advantage
were not taken of this work to project certain phases on an inter-
national basis. With a little more effort and a relatively small
expenditure of money, it is possible that certain causes of brain
damage might be uncovered through an international approach which
might not be found in this country,

n international approach would afford a chance to compare rates
of eerebral palsy and other neurological disorders of childhood in the
United States with those of other countries. Some of the factors
which could provide the basis for comparison might be the difference
in procedures of delivery and handling of the newborn, variations in
the practice of using X-ray, and the diverse factors related to nutrition
and infections during pregnancy.

Hereditary museular and neuromuseular disorders

There are several useful national and international population
reports available of muscular dystrophy, myotonic dystrophy,
m{utunia congenita (Thomsen’s disease), infantile progressive mus-
cular atrophy (Werdnig-Hoffmann’s disease), and peroneal musecular
atrophy (Charcot-Marie-Tooth). This is one of the arcas of great
ﬂEEl’.E and perhaps untapped sources of new secientific information could
be gained from further epidemiological investigations on an inter-
national basis. by ;

Information concerning the genetic characteristics of population
groups may also have a number of practical applications related to
estimation of gene frequencies and mutation rates. For example, in
the case of childhood progressive muscular dystrophy, whichiis in-
herited in a sex-linked recessive manner, it is important to know the
rate at which these genes mutate in the population if their control or
elimination rate is to be made effective. Cases of one form of muscular
dystrophy develop in the population as a result of spontaneous muta-
tion from nurma{) parents. Investigators studying this disease ex-
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tensively in Utah estimated a mutation rate of 1 per 10,000 male
births.

Muscular dystrophy, which appears to be mm?arapively common
in parts of Utah, has been traced back to an ear y pioneer, born in
England in 1775, who settled in the Salt Lake area in the early 19th
century and reared a large family.

It was estimated that the minimal prevalence rate for muscular
dystrophy in North Carolina was about 4 cases per 100,000 popula-
tion, IJInl surveys in Northumberland and Durham Counties in Eng-
land, 84 cases were found in a population of about 2,262,000 (also a
prevalence of about 4 cases per 100,000 population). Fifty-eight
cases of one of the three described clinical Ly]lJes have been reported
to have oceurred in 1,249 individuals in a single kindred.

Surveys of myotonic dystrophy in England reveal a prevalence rate
of almost 1 per 100,000 population. No adequate mortality statisties
are available for this disorder. Population studies and prevalence
figures of the other muscular disorders mentioned above have been
reported for England, Canada, Denmark, and Guam. Some mortality
statistics are available in these areas. However, in view of the con-
fusion in diagnosis of amyotonia congenita and infantile progressive
muscular atrophy, for example, it is uncertain how valid mortality
statistics would be. (Source: “Descriptive Epidemiology of Selected
Neurologic and Myopathic Disorders With Particular Reference to a
Survey in Rochester, Minn.,” L. T. Kurland, Journal of Chronic
Diseases, 5t. Louis, Vol. 8, No. 4, pp. 378418, October 1958.)

In areas such as these, where a need for research definitely exists,
international epidemiological studies would contribute toward greater
unification in methods of identification, classification, and diagnosis
of these hereditary muscular and neuromuscular disorders.

The first approach to these disorders in this country has been a
neuropathological one—the anatomical study of nerve and muscle
tissue in normal and diseased states. Careful studies of infants
suffering from muscle weakness have indicated that this disorder is
comprised of several different diseases which have often been con-
fused as a single entity.

Further, it is now clearly evident that there is an abnormal protein
content in dystrophic muscle. Through an international epidemio-
logical approach and with continued research in this country, it may
be possible to determine with accuracy the actual abnormal molecules
in the diseased muscle, and hopefully to determine ways in which
these elements can be modified.

Kuru

Epidemiological studies have led to the discovery and documenta-
tion of kuru in New Guinea. This rapidly fatal disease of the nervous
system has been discovered in an isolated population living in the
inland plateaus. It bears many resemblances to certain disorders of
the nervous system known in the civilized world, but has certain
distinctive features.

Within the isolated valley where this disorder exists, the investi-
gators have ferreted out and recorded most of the cases, The disorder
has an extremely high incidence, affecting approximately 2 percent of
the population each year, and probably accounts for over 50 percent
of all deaths. For each examined case, detailed history has been
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recorded. (Source: “Kuru: Clinical Study of & New Syndrome
Resembling Paralysis Agitans in Natives of the Eastern Highlands
of Australian New Guinea,” V., Zigas and D. C. Gajdusek, The Medical
Journal of Australia, November 23, 1957.)

_ The successful acceptance of the research team among this primi-
tive tribe has made possible the conduct of over 30 autopsies, and a
number of brains have been forwarded to several neuropathologists
for special examination. A thorough report of the pathology of kuru
has been published.

In searching for the cause of kuru, the geographical characteristics
of the region were mapped and the distribution of the disease was
charted. TIts distribution corresponds closely to an isolated ethnic
group called the Fore Tribe. This lends strong support to a genetic
origin.

number of laboratory studies have been completed. Examination
of blood serological specimens from patients and nenpatients both in
affected and nonaffected areas has demonstrated the existence of an
abnormality of the protein fraction, but the relationship of this to
kuru has not been defined.

Abnormalities of adrenal hormone compounds also have been
demonstrated, and these have been associated with abnormalities of
sodium and potassium levels in the blood serum, strongly suggesting
the existence of some endocrine imbalance in this disease. The
existence of some hormone imbalance is further suggested by a
preponderance of the disease in small children and in women.

In a further effort to establish a genetic relationship, blood grouping
in this population is also being conducted, and over 2,000 specimens
of i;:ln:u:suﬁl serum have been obtained for this purpose. This serum is
also being subjected to antibody studies in order to obtain information
on the virus exposure and experience of this previously untouched
population.

n the kuru study and in the other investigations mentioned above,
the expanding medical-statistical discipline of epidemiology has
become a significant part of research programs. It is being used to
study incidence, geographic distribution, and f)ﬂpu]ﬂ-t»iﬂll selectivity
in & way which may stimulate and support clinical and laboratory
research efforts toward etiology and control of the noninfectious
neurological diseases.
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Part 3
CONCLUSION

The effective epidemiologist is above all an opportunist in the finest
sense. In order to isolate various genetic and environmental factors
which influence the incidence and severity of disease, he must carefully
select groups which show (a) marked differences with respect to inei-
dence and severity of the disease under study, but (b) marked similar-
ity in all %enetic and environmental factors except those being con-
sidered. The laboratory scientist ean usually control these factors
at will; he ean also introduce modifications into his experiment. The
epidemiologist, however, cannot modify either subject or environ-
ment. Instead he must seize upon the “experiment of opportunity,”
those fortuitous natural modifications whicﬁ can be studied and ana-
Iyzed in the same way as laboratory sequelae. Fortunately, the
world abounds in such opportunities.

Of these opportunities, Dr. Paul Dudley White has said:

Nature has for centuries been condueting giganiie experimerts as to the effect
of climate, of type of work, of diet, and of local or worldwide dizeases on men,
women, and children of {iifﬁ;‘l’t‘]lt races, that are spread out before our very eyes
for us to record and to analvze, quite readily yielding information that might
never be obtainable by our own experiments on man, although eertain tests could
be added to enrich é’m findings. Under the most exacting conditions animal
experiments of this sort eannot be completely applied to man; important clues
and diseoveries ean result from experiments on animals, but if we rely only on
them we are letting go to waste an equally important source of information
about disense,

Gl
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