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INTRODUCTION

In the countries of the Americas the
teaching of veterinary medicine, before
1940, was concerned almost exclusively with
the training of clinical veterinarians. Since
that time, increasing emphasis has been laid
on the need for including in the veterinary
curriculum more instruction in public health
and preventive medicine, and greater im-
portance has also been given to the utiliza-
tion of epidemiological methods for com-
bating zoonotic diseases.

At the First Seminar on the Teaching of
Public Health and Preventive Medicine in
Schools of Veterinary Medicine in the Amer-
icas, held in August 1959 in Kansas City,
Missouri, recognition was given to the fact
that, through the incorporation of the veter-
inarian in the public health team, the
veterinary profession had acquired a new
dimension and was assuming a truly social
function.

At that meeting, the participants sought
to define, in general terms, how the veter-
inarian might best fulfill his relatively new
dual role, as a member of the profession and
a member of the community. Because of
the broadening scope of veterinary medicine
and its close relationship to general medi-
cine, sanitation, and public health engineer-
ing, the need was stressed for giving more
public health training to the veterinary stu-
dent. Among the recommendations of the
Kansas City Seminar were the following:

1. Concepts of preventive medicine
should be developed to the maximum in all
phases of the veterinary medicine curricu-
lum.

2. Whenever possible, public health sub-
jects should be included in the curriculum,
in order to give instruction in and to co-
ordinate the veterinary aspects of public
health, both in special courses and through-
out the program of studies.

3. It is necessary to develop in the stu-
dent of veterinary medicine an ethical con-
cept of public service and an awareness of
his responsibility toward the community.

It is now possible to demonstrate the
progress that has been achieved in the teach-
ing of public health and preventive medicine
since the Kansas City Seminar. The prob-
lem confronting the schools of veterinary
medicine in the Americas is no longer one
of concept but one of degree-how much
and when public health should be taught to
the veterinary student, who should teach it,
and how it should be incorporated in the
program of studies.

Veterinary medicine-as a component of
economic development in the Americas, and
as an educational force in a rapidly pro-
gressing society-must fill the ever-increas-
ing demand for well-qualified veterinary
physicians properly grounded in public
health. The responsibility for training and
guiding veterinarians falls primarily on the
schools of veterinary medicine, and those
schools are increasingly aware of society's
changing needs and of the responsibility they
have in meeting them.

In April 1953, a questionnaire on the
teaching of public health was sent by the
Pan American Sanitary Bureau to the deans
of 50 veterinary medicine schools in the
Hemisphere. Replies received from 43
schools showed that 35 of them (82 per
cent) included a public health course in
their curricula, and that five schools incor-
porated public health instruction in other
subjects. Thus, public health was being
taught in 40 of the 43 schools (93 per cent).
The average annual number of hours as-
signed to this instruction ranged from 108
in the United States and Canada, to 130 in
certain schools in Latin America.

The questionnaire replies indicated that a
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INTRODUCTION

total of 30 schools (19 in Latin America
and 11 in the United States) taught the
basic principles of public health during the
last year of veterinary studies. This instruc-
tion comprised a full-year course in 25
schools; in nine it was given during a semes-
ter; and in four U.S. schools it was given
for a three-month school term. Two U.S.
schools and four Latin American schools
did not include instruction in public health
in the curriculum but considered it to be
covered under related subjects. Nine schools
in Latin America had one full-time professor
of public health who headed the school's
public health department; in the United
States 11 schools had full-time professors.
Eleven of the public health professors in the
Latin American schools, and 12 in the U.S.
schools, had an M.P.H. degree.

In 1963 a total of 8,195 students were en-
rolled in veterinary medicine schools: 1,707
in the United States, 100 in Canada, and
6,388 in Latin America. In the same year,
2,488 students entered the first-year course
and a total of 914 were graduated (416 in
the United States and 495 in Latin Amer-
ica). Complete information could not be
obtained on the number of veterinarians who
continued their studies for the M.P.H. de-
gree after graduation. Incomplete question-
naire data for Latin America revealed that
only 60 veterinarians took graduate public
health courses; those professionals were
working in the following fields: university
and education, 18; public health institutions,
25; agriculture, 3; international public
health 2; research, 1; military veterinary
medicine, 2; commercial firms, 6; not speci-
fied, 3. Similar information for the United
States and Canada, also incomplete, was as
follows: university and education, 12; pub-
lic health institutions, 21; agriculture, 6;
military veterinary medicine, 2; international
public health, 3.

There were, in addition, more than 37
veterinarians with M.P.H. degrees, whose
field of adtivity was not indicated in the
replies. It is interesting to note that in the
public health schools in the United States,

17 veterinarians were associate or assistant
professors.

At the beginning of the 1963 scholastic
year, 53 veterinary physicians applied for
admission to U.S. public health schools and
43 were accepted. Only five registered in
public health schools in Latin America.

Thus, the questionnaire data indicated the
progress made in the teaching of public
health in veterinary medicine schools since
the time of the Kansas City Seminar, when
the subject was taught in only 25 per cent
of the schools and there was a public health
course in only a few.

The Pan American Sanitary Bureau made
the arrangements for the Second Seminar
on the Teaching of Public Health and Pre-
ventive Medicine, with the aim of evalu-
ating the benefits of the First Seminar and
of giving further stimulus to the teaching and
the application of those disciplines. For this
purpose it sought the participation of public
health professors from veterinary schools
throughout the Americas. The agenda fo-
cused primary attention on the incorporation
of the teaching of public health in the cur-
riculum, in order to promote the widest
possible discussion by those experienced in
the matter and those who could derive bene-
fit from this exchange. The main agenda
topics were as follows:

1. Public Health in General
2. Epidemiology and Control of Disease
3. Food Hygiene
4. Teaching of Statistical Methods and

Their Application
5. Curriculum Content

ORGANIZATION AND CONDUCT

OF THE SEMINAR

Arrangements for the Seminar were begun
in February 1963. The National Autono-
mous University of Mexico graciously made
available for the meeting the premises of its
School of Veterinary Medicine and Zootech-
nics. Invitations were extended in March
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INTRODUCTION

1963 to the ministers of foreign affairs and
of public health of the various countries, and
to the deans and the public health professors
of all schools of veterinary medicine in the
Americas. The Pan American Sanitary Bu-
reau invited prominent health specialists as
consultants to prepare working documents
as the basis for discussion of the agenda
items.

Thirty veterinary schools were repre-
sented: 21 in Latin America, eight in the
United States, and one in Canada. Four
representatives from the public health serv-
ices of Mexico, two from the health services
of the United States, and three from the
Ministry of Livestock of Mexico also par-
ticipated. Dr. E. H. Andersen, of the Food
and Agriculture Organization of the United
Nations, attended as observer.

The inaugural session was held at the
Science Auditorium of the National Autono-
mous University of Mexico on 25 August
1963. The inaugural address was delivered
by the Dean of the University, Dr. Ignacio
Chávez, who presided at the session. Ad-
dresses were also delivered by Dr. José
Alvarez Amézquita, Secretary of Health and
Welfare of Mexico; by Dr. Constantino
Brandariz, Dean of the School of Veterinary
Sciences, National University of La Plata,
Argentina; and by Dr. Guillermo E. Samamé,
Chief of Zone II Office, Pan American Sani-
tary Bureau.

The five main topics were presented at
six plenary sessions. After the presentation
of the topic for each day, the participants
met separately in three working parties
where each agenda item was discussed. The
working parties elected a moderator and a
rapporteur for each day so that no one par-
ticipant would be unduly burdened by those
responsibilities. On the basis of the working
parties' reports, the coordinating committee
prepared the joint report of the Seminar,
which was discussed and approved at the
closing plenary session, held on 31 August.

A proposal was approved at the closing
session for the establishment of a Seminar
Coordinating Committee, designed to give

continuity to the work initiated at the two
Seminars, to offer guidance to the different
schools for the implementation of the Sem-
inars' conclusions, and to serve as an advis-
ory committee of the Pan American Sanitary
Bureau for the planning of future Seminars. *

In bringing the activities of the Seminar
to a close, Dr. José Alvarez Amézquita,
Secretary of Health and Welfare of Mexico,
praised the enthusiasm and dedication of the
participants and expressed satisfaction with
the conclusions and recommendations of the
meeting, which would make a contribution
toward the socioeconomic improvement and
well-being of the peoples of the Hemisphere.
He expressed the hope that all the partici-
pants, on returning to their countries, would
disseminate the ideas and the experience ex-
changed during the Seminar.

On behalf of the Pan American Sanitary
Bureau, Dr. Carlos Díaz-Coller, Chief of
the Professional Education Branch, ex-
pressed appreciation to the Ministry of
Health and Welfare of Mexico, to the Na-
tional Autonomous University, and to the
Social Security Institute for their contribu-
tion to the Seminar, and expressed the Bu-
reau's pleasure at having been able to offer
the opportunity for exchanging ideas on the
teaching of public health and for establishing
personal contacts that would be fruitful in
the future. He emphasized that the conclu-
sions and recommendations of the meeting
should not remain a mere document but
rather should serve as the basis for new
accomplishments. Dr. Manuel Ramírez
Valenzuela, Director of the School of Veter-
inary Medicine and Zootechnics of the
National University of Mexico, stressed the
fact that the adoption of general standards
for the teaching of public health represented
a tremendous step forward which not only
would raise the veterinarian's professional
status but would have economic repercus-
sions through the increase in livestock. Dr.

* The report of the first meeting of the Seminar
Coordinating Committee (Chapel Hill, North
Carolina, 19-21 October 1964) appears in the
appendix to this publication (see pp. 85-91),
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INTRODUCTION

Daniel Cohen, Assistant Professor of Epi-
demiology and Public Health, School of
Veterinary Medicine of the University of
Pennsylvania, expressed satisfaction at hav-
ing had the opportunity to learn of the
Hemisphere's veterinary public health prob-
lems; he stated that the Seminar had pro-
duced excellent results, and that they would
all look forward with interest to the next
meeting.

The participants were agreed that no
uniform plan of studies should be recom-
mended, but that for the teaching of public
health a "preventive medicine" and "public
health" unit (department, institute, chair,
etc.) should be established.

It was recommended that the professor
heading the unit should, wherever possible,
be a veterinary physician trained and experi-
enced in public health and employed on a
full-time basis.

The unit, in its teaching activities, should
make full use of educational facilities avail-
able in other institutions (laboratories, med-

ical schools, public health services, etc.).
To promote the interchange of informa-

tion on teaching methods and media, it was
recommended that the Pan American Sani-
try Bureau distribute in the near future
reference data on the current plans of study
in preventive medicine and public health and
related subjects in veterinary schools in the
Americas. For the teaching of public health
administration and the behavioral sciences,
it was considered necessary to include prac-
tical studies that would put the student in
touch with the real problems of the commu-
nity.

Finally, the participants were agreed that
the principles of statistics should be taught
in the early stages of the veterinary curricu-
lum, along with the basic sciences; that
epidemiological methods should be taught
in the intermediate stage; and that the ap-
plied studies in both those disciplines, along
with the specific public health studies, should
be taught in the last part of the veterinary
course.

v..
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FINAL REPORT

ESTABLISHMENT OF A SEMINAR

COORDINATING COMMITTEE

At the First Seminar on the Teaching of
Preventive Medicine and Public Health in
Schools of Veterinary Medicine in the
Americas, held in Kansas City, Missouri,
in August 1959, full recognition was given
to the need for including instruction in
public health in the veterinary medicine
curriculum. The Second Seminar reaffirmed
this need and recommended that the Pan
American Sanitary Bureau establish a Co-
ordinating Committee for Seminars on the
Teaching of Preventive Medicine and Public
Health, to evaluate the progress achieved
in carrying out the recommendations of these
meetings and to collaborate in the organiza-
tion of future Seminars.*

GENERAL CONCLUSIONS AND

RECOMMENDATIONS

The teaching of public health in schools
of veterinary medicine has become an im-
portant aspect of veterinary education. In
this connection, emphasis should be given to
the needs of the public health services, which
require the collaboration of veterinarians in
the health programs they conduct in both
urban and rural areas.

Certain veterinary medicine schools have,
nevertheless, failed to recognize that public
health should be taught in the school in a
separate course, subject, or department. All
schools are urged to adopt a positive ap-

* The report of the first meeting of the Coordi-
nating Committee appears in the appendix to this
publication (see pp. 85-91).

proach in this matter, in order that the
basic studies may be oriented toward pre-
ventive medicine and public health, and that
the students may acquire a sense of social
responsibility in the practice of their pro-
fession. In the same way, encouragement can
be given to the veterinarian to develop his
potentialities for contributing to the economic
welfare and for assisting in the protection
and development of the livestock industry.

The teaching of public health to the prac-
ticing veterinarian equips this professional
to better serve his own clients and to render
greater assistance to the community in which
he lives, either through service in the local
health departments or in discharging func-
tions in the official agricultural agencies that
may request his services.

The fulfillment of this need represents a
challenge not only to the public health pro-
fessors, but to the deans and entire faculty
of veterinary medicine schools throughout
the Americas.

ACKNOWLEDGMENTS

The Seminar expressed its appreciation to
the National Autonomous University of
Mexico and the School of Veterinary Medi-
cine and Zootechnics for their generous
cooperation, and to Dr. José Alvarez
Amézquita, Secretary of Health and Welfare
of Mexico, for his assistance and advice.
The Ministry of Health and Welfare of
Mexico authorized the participation in the
meeting of the directors of health education
and of rural medical services, cooperatives,
and sanitation and community development
services, thereby giving the other partici-
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REPORT OF THE SEMINAR

pants the benefit of their experience in the
veterinary aspects of community health pro-
grams. A vote of thanks was extended to
the Pan American Sanitary Bureau for hav-
ing sponsored the Seminars, which have

brought great benefit to public health through
the study and discussion of major topics in
this field, and which have given much satis-
faction to a profession that has always held
a close relationship to public health.

JOINT REPORT OF THE WORKING PARTIES

I. PUBLIC HEALTH IN GENERAL

In the past four years, it has been possible
to observe the benefits derived from the
First Seminar on the Teaching of Preventive
Medicine and Public Health in Schools of
Veterinary Medicine in the Americas, held
in Kansas City in 1959. It is considered
necessary to maintain the interest which that
meeting aroused in the teaching of these
subjects in veterinary schools.

Not all of the recommendations of the
First Seminar have been put fully into effect,
and it is therefore essential to reiterate the
need for implementing those measures.

The establishment of courses in public
health in many veterinary medicine schools
in the Hemisphere has filled a deeply felt
need in the education of the veterinarian,
and has contributed to community welfare.

It is again pointed out that the activities
of the veterinarian, in whatever specialty or
field he may be engaged, are an indispensable
factor in the achievement, maintenance,
and promotion of public health.

With regard to the emphasis that should
be placed on the teaching of preventive
medicine and public health in veterinary
medicine schools, it is considered that all
veterinarians should have a basic knowledge
of public health. The schools should organ-

ize their plans and curricula in such a way as
to form in the students the attitude and
skills that will enable them to make an
effective contribution to the programs of
public health.

Without prejudice to other curriculum
courses that include instruction in public
health, it is recommended that schools of
veterinary medicine establish teaching and
research units (chair, course, or department)
for the purpose of organizing and coordinat-
ing the teaching of this subject, and develop-
ing the students' knowledge and understand-
ing of the concepts of public health. It is
recognized that the specialists in veterinary
public health should be trained in the school
of public health.

As a professional in public health, the
veterinarian is well equipped to direct, co-
ordinate, or carry out functions connected
with the production, technical processing
and control of foods, the control of zoonoses,
and comparative medicine. Among his func-
tions and responsibilities are the following:

1. Promotion of public health in rural and
urban areas through activities for the pre-
vention and control of diseases and infec-
tions transmitted directly or indirectly
through foodstuffs or by insects and other
animals to man.
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2. Epidemiological studies and assessment
of risks to public health and problems that
may arise in connection with animal dis-
eases.

3. Reporting of diseases transmissible
from animals to man.

4. Participation in the planning, promo-
tion, coordination, and supervision of pro-
grams related to nutrition (of man and of
animals), food production, and food hygiene.

5. Planning of, and participation in,
laboratory and field research on comparative
medicine and on laboratory animals.

6. Active participation in the identification
of hazards of radiation to human and animal
health.

7. Participation in environmental health
programs.

8. Collaboration in the development of
"space" medicine.

9. Participation in medical work during
disasters and public calamities.

10. Active participation in health educa-
tion, especially in rural areas.

11. Advisory services and participation in
the drafting of legislation and regulations or
ordinances related to the special fields and
services of veterinary medicine.

II. EPIDEMIOLOGY AND CONTROL OF

DISEASE

It is considered essential that epidemiology
be taught in schools of veterinary medicine,
since it is basic to the study and understand-
ing of problems related to community health
and disease.

In order to give proper emphasis to the
teaching of epidemiology in veterinary medi-
cine schools, it is recommended that, when-
ever possible, its principles be taught in the
first stages of the curriculum, by a professor
or assistant professor who has received
special training in this discipline. Epidem-
iology should thus be taught as a separate
course. This need not prevent the teaching

of applied epidemiology in later courses. As
a prerequisite for the study of epidemiology,
the student should have a knowledge of bio-
statistics.

It is considered that not only could stu-
dents of veterinary medicine study basic
epidemiology in conjunction with students of
other allied professions, but also that this
might be advisable under certain circum-
stances. However, applied epidemiology
should be taught separately. It should also
be recognized that epidemiology is taught
most effectively in small groups, and the
necessary arrangements should be made for
doing so.

Preferably, the professor of epidemiology
should be a veterinarian. But it is also im-
portant that the individual be specialized in
his subject and be able to teach the course
properly. Therefore, in some cases it may
be necessary to utilize professors with other
professional background until veterinarians
are properly trained for the assignment.

The epidemiological principles used in the
study of the diseases of man are fully
applicable to the study of animal diseases.
Their application depends on a knowledge of
the characteristics of the specific population
exposed to risk. Thus, it is necessary to pro-
mote the compilation of data on the size and
composition of the animal population, the
reporting of communicable diseases, and the
study of the characteristics of diseases that
affect various species, including the extent of
the involvement of wildlife.

The instruction in epidemiology should
provide the student with sufficient and prop-
erly organized information, and the student
should carry out laboratory and field prac-
tice in order to develop the necessary apti-
tude and skill in the use of the scientific
method of trial and error.

Although emphasis should be given to the
application of epidemiology to all animal
diseases, special attention should be paid
to the zoonoses, and human diseases that
provide clear examples of epidemiological
principles may also be subjects of study.
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III. FOOD HYGIENE

The importance of foods of animal origin
to the well-being of man is clearly under-
stood, as is also the fact that the veterinarian
plays a key role in activities designed to
assure the abundance, quality, and hygienic
control of those foods.

The veterinarian's participation in the
work of food control and hygiene also gives
him a better understanding of the patho-
logical conditions and normal variations that
occur in animals.

Food hygiene, moreover, affords excel-
lent opportunities for preventing the trans-
mission of zoonoses and other diseases
through foodstuffs, and furnishes epidemio-
logical data useful for detecting foci of dis-
ease.

The inspection of foods of animal origin
also serves as a measure for evaluating the
results of animal disease control programs.

Such foods are prime media for the
propagation and multiplication of pathogens,
which may result in contamination during the
stages of processing, manufacturing, packag-
ing, storage, and sale. Human diseases not
included in the zoonoses group represent a
serious hazard in the complex process of food
handling. These dangers can be greatly re-
duced through proper food hygiene.

Application of the principles and practices
of food hygiene, on the other hand, has di-
rect repercussions on the economy of the
countries, cutting down waste of valuable
foods and providing a stimulus to production.

For these reasons, the veterinarian not
only bears a great responsibility in the pro-
grams of food hygiene, but should assume
leadership in this field. Veterinary medicine
schools, in turn, have responsibility for
providing properly trained professionals to
discharge this function.

In their teaching programs, schools must
effectively cover the fundamentals of micro-
biology, parasitology, food inspection, and
other subjects necessary to give the students

a full grasp of the requirements in the field
of food hygiene. Teachers should empha-
size the interrelationships between foods
and the sociocultural conditions of food
handlers, the ecologic environment (sur-
rounding area and premises, equipment,
vectors), and related factors.

Advances in technology have made food
hygiene a highly specialized field, and the
subject is a very complex one for students
of veterinary medicine. The latter should
nevertheless have sufficient knowledge to
enable them to understand the methods of
processing and the equipment used in the
food industry.

They should also be aware of the pos-
sibilities of contamination, fraud, adultera-
tion, whether intentional or accidental, and
be familiar with the methods for preventing
and controlling such risks.

They should learn of the importance of
residual substances present in foods of
animal origin, the value of antibiotics in the
production of foods, as well as their possible
harmful effects on human health, and the
risks in connection with hormones, pesticides,
insecticides, fungicides, and other substances.

Finally, to properly fulfill these and other
responsibilities, the future veterinarian should
be versed in the principles of education of
the public.

IV. TEACHING OF STATISTICAL METHODS

AND THEIR APPLICATION

The student of veterinary medicine should
be taught the basic principles and funda-
mentals of statistics, so that he will know how
to obtain essential statistical information, to
communicate with members of other profes-
ions, and to compile data on both the healthy
and the sick population, the environmnent,
and agents of disease, for use in his pro-
fessional practice and in scientific research.

The statistical method provides the ele-
ments for the proper collection, evaluation,
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and presentation of scientific data, aids the
student in developing a scientific approach
to his work, and facilitates his reading,
understanding, and appraisal of scientific
literature.

Since statistics is an exact science, em-
phasis must be given to the need for
obtaining reliable data. The advice of
persons specialized in this field should be
sought as required, so that the future
veterinarian will know how to search for,
select, and utilize the best statistical sources,
both in his practice and in research.

Ideally, the basic course in statistical
methodology should be given in the first
years of the curriculum, or even as part of
the pre-professional studies, where they
exist. The course should teach the student
the fundamentals of statistical methods and
their application.

It is recognized that mathematical prepara-
tion is a prerequisite for the course in statis-
tics, and that the basic principles and meth-
ods of statistics may be imparted in other
courses. However, biostatistics should pref-
erably be given a specific place in the study
program, whether taught in a special course
or together with epidemiology.

The student should be made aware of the
fact that the collection of statistical data by
government agencies is in different stages of
development, and of the need for proper re-
porting, registration, tabulation, and inter-
pretation of data, as well as for the full
collaboration of those agencies with other
official services. Likewise, it is essential that
government agencies organize statistical
services in such a way as to have maximum
value for the user.

The student should be encouraged to con-
tinue to apply his knowledge of statistics
throughout his professional life, and to keep

constantly in mind the importance of pro-
viding reliable data.

Finally, it is considered advisable that
schools of veterinary medicine organize for
the faculty members courses in statistics
given by trained specialists.

V. CURRICULUM CONTENT

It is considered that, without prejudice to
the topics that have been specifically recom-
mended, certain other important areas in the
curriculum merit special attention in relation
to public health, it being understood that
throughout the entire study program a clear
and full concept of the veterinarian's re-
sponsibility in public health should be im-
parted to the student.

Without any attempt to list an order of
priority, which will be set by the different
schools according to their needs and pos-
sibilities, some of the important subjects that
warrant inclusion in the study plans and
programs can be listed as follows:

Statistical methods; food hygiene and con-
trol, including principles of technology; epi-
demiological methods and epidemiology of
zoonoses; public health administration and
practice; behavioral sciences (social sciences,
cultural anthropology, techniques of health
education); environmental health; human
and animal nutrition; introduction to research
in comparative medicine; contribution of the
veterinarian in "space" medicine, natural and
war disasters, and radiobiology; laboratory
animal medicine; production and control of
biological products.

Faculty members should make every
effort to keep up to date, through intensive
short courses, their knowledge of these sub-
jects and of their application to health.
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Public Health in General



VETERINARY MEDICINE AND PUBLIC HEALTH

DR. MANUEL MARTINEZ BAEZ

Professor, School of Public Health, Ministry of Health and Welfare,
Mexico City, Mexico

It is not known with any certainty, and
perhaps it will never be known, how and
when man first began to take steps for the
care and promotion of his health. It is pos-
sible that this took place from the time that
the human race reached the stage of recog-
nizable individuality. Documents of the most
ancient cultures usually contain some refer-
ences regarding the efforts of man in bygone
ages to avoid illnesses and improve his
health and welfare. At first there were only
prayers or petitions to supernatural beings in
whose existence primitive man believed and
to whom he attributed the power of giving
health or of causing disease. Such beliefs
were drawn together in religious thought and
attitude, and as a result, recourse was had to
prayers, to propitiating sacrifices, and to
various ritual practices carried out directly
or through the intervention of priests.

In Greece, in the fifth century B.C., the
first ideas on the natural cause of disease and
on health were propounded; such ideas sug-
gested recourse to practices that would
modify environmental aspects wherein the
principal causes of disease were thought to
be based. Empedocles of Agrigente, who
changed the course of a river in order to
deal with some marshy fevers, and Hippo-
crates, who caused bonfires to be burned in
public places with the idea of purifying the
atmosphere as a method of combating a
plague epidemic, are concrete examples of
rational practices, albeit wrong, of those
times, designed to fight against disease and
safeguard the health of their fellow men.

Many centuries have gone by since that

time and great changes have occurred in
thought and deed with regard to health pro-
tection. From among the rather magic prac-
tices and ideas of the past, traces of which
still persist in the primitive cultures of some
communities, other ideas were slowly being
brought forth, in the light of new knowledge
obtained through observation and study,
which even included a rudimentary form of
experimentation and which inspired priests,
savants, philosophers, and of course, the
physicians of that time.

The seventeenth century had hardly
dawned when the beginnings of a coherent
system of accumulated knowledge concern-
ing the prevention of disease and the pro-
motion of health were drawn up. The results
obtained by the application of such inspired
measures were heartening, and served to
encourage new studies and to enrich medical
experience.

Toward the end of the eighteenth century,
social medicine was born, and this revealed
the especially worthy idea that medicine is
not only a purely biological discipline, but
also a social science because of the im-
portance it has for the well-being and prog-
ress of communities. A great step forward in
preventive medicine was made a few years
later, when the Industrial Revolution high-
lighted the importance that certain economic
aspects had to the health of people, and
forced the adoption of measures to protect
the health and lives of manual laborers. Some
little time later, the discoveries of Pasteur
and the work of Koch and others firmly
established the parasitic origin of communic-
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able diseases and revealed how these could be
transmitted, thus giving to mankind a firm
and scientific foundation for developing the
health sciences, which are the inspiration
and guide for public health.

At that time, it was becoming clear that
the knowledge and training generally given
to those who were preparing to become
physicians was not enough, in itself, to equip
them sufficiently well to carry out their work
in health. The necessity for specialization in
medicine was thus recognized and, among
other specialities, that of preventive medicine
was developed.

As the need for the special preparation of
physicians who were to become health
workers became apparent, it was also realized
that the assistance of experts in other
branches of knowledge would be required.
Nurses, dentists, microbiologists, chemists,
engineers, mathematicians, geographers, and
anthropologists were called upon to lend
their knowledge and skill in support of the
discipline that has as its goal the care of
human health. Among those assisting the
health worker was included the veterinarian,
to whom was assigned the fight against the
zoonoses, the diseases of animals transmis-
sible to man, and he was charged with
regulatory functions as they referred to
foodstuffs of animal origin. Today, on the
staff of official health agencies, there are
always some posts assigned specifically to
veterinarians.

Nonetheless, it would appear that the
true quality and the full extent of the rela-
tionship that the veterinarian may have with
public health authorities has not been fully
appreciated. A striking example of this lack
is found in the fact that a great many texts
related to health and preventive medicine,
to health administration and related subjects,
hardly mention veterinary medicine. In a few
texts treating of the auxiliary disciplines in
preventive medicine, the authors present long
lists that they do not consider complete, since
they end with the words ". . . and others."
In such lists, veterinary science is not ex-

pressly mentioned; sometimes it is quite
forgotten by the author, or perhaps is meant
to be included in these "others."

The role commonly assigned to veteri-
narians in official health agencies tends to be
limited to technical-administrative functions
of mere routine, concerned principally with
exercising control over foodstuffs of animal
origin, principally meat, milk, and their de-
rivatives. In more highly developed countries,
veterinarians play a part in the inspection
of fish, oysters, and other foodstuffs of
lesser importance. In addition, of course, they
are given some participation in the control of
zoonoses.

It would appear wise to think that veteri-
nary medicine should not limit its participa-
tion to the purely auxiliary or routine ad-
ministrative aspect of the health services.
Certainly a much greater collaboration at
much higher scientific and technical levels
would be more advantageous for the funda-
mental purpose of public health. It would
be fitting to speculate, therefore, on what
might explain this scanty participation of
veterinary medicine in public health, and
on this wide separation that exists between
physicians and veterinarians.

There is not the least doubt that the re-
sponsibility for such a situation falls, in
great measure, on the physician. Medicine
and veterinary medicine are two formal and
distinct disciplines, two different careers,
two professions that are frequently not drawn
together in practice or in research.

Each discipline is taught in its own school
and it is not customary to have any doctors
among the professors of the veterinary
school, and much less to have veterinarians
in a medical school. This fundamental sepa-
ration induces a certain attitude that would
be difficult to define without exposing oneself
to the risk of error. The fact is that there is
a gulf between physicians and veterinarians;
they are strangers, there is indifference, and
sometimes even a certain degree of discrimi-
nation. The physician is satisfied with being
a physician and would be insulted to be mis-
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taken for a veterinarian. The competent and
well-prepared veterinarian knows perfectly
well that he is not inferior to anyone and
that his mission is a useful and highly bene-
ficial one for humanity. He knows, moreover,
that his profession is based on science, and
he does not ignore the fact that to be a good
veterinarian requires a basic knowledge of
biology much wider than is customary for
physicians to have. This last concept is very
true; the veterinarian is concerned with dif-
ferent species of animals and he has to know
the anatomy, the physiology, the agents that
alter health, the pathology, the symptoma-
tology of the diseases and methods of treat-
ment of each species. To do this, he must
have a knowledge of basic sciences equal to
or even more extensive than that generally
given to physicians. Physics and biological
chemistry, biology in particular, and other
auxiliary disciplines such as mathematics,
botany, geography and ecology, as well as
other subjects are all indispensable for him.
Insofar as experimentation is concerned, the
veterinarian has, as a rule, possibilities not
available to the medical professions. Veter-
inarians are able to study morbid conditions
in whatever number of individuals they con-
sider necessary, and to observe through bi-
opsy and post-mortem examination whatever
phase of these processes they wish in order
to ascertain their nature.

These possibilities are more obvious when
drug trials are being dealt with, and in this
the veterinarian can obtain results of high
precision, working with sufficient numbers of
test animals and controls to obtain results
adequate for statistical analysis. For this
reason, veterinary medicine can aspire, in
various aspects, to reach a high scientific
quality equal or superior to that obtainable
in medicine; thus for this and other reasons,
there is no cause for veterinarians to feel
themselves at all inferior to other profes-
'sionals.

On the other hand, veterinary medicine is
much more than a discipline concerned with
the curing and prevention of disease in the

animal species that man has domesticated in
order to satisfy some of his most urgent
necessities.

One of the outstanding achievements in
the field of health consists in the clear
understanding that the health of man de-
pends not only on the play of recognizable
environmental and biological factors, but
also that in the human environment there are
factors that strongly influence public health
in one way or another. Various social, eco-
nomic, and cultural factors are among the
determinants of many pathological conditions
or may contribute to the state of complete
physical, mental, and social well-being that
is health, in the sense defined by the World
Health Organization.

In this respect the role played by veteri-
nary medicine has great importance. Thanks
to the veterinarian, it has been possible, at
least in the most economically advanced
countries, to make fullest provision for food-
stuffs of animal origin necessary for the life
and health of man. One need merely men-
tion the tremendous food value of milk and
the well-known consequences of a lack of
this food, which entails not only the scarcity
of this product, but a situation that induces
its adulteration and improper handling and
can convert this foodstuff into a vehicle
of deadly disease.

Meat, fish, poultry, and their derivatives,
all these are riches on which man has been
known to place a high value from the earliest
times to which the Bible refers. The promi-
nent men referred to in this Book estimated
their riches and their position in the social
hierarchy according to the number of head
of cattle they owned; and when Jehovah
announced to the chosen people that he
would lead them to the promised land, he
praised the land, saying that it was over-
flowing with milk, the most excellent food,
and with honey, symbol of the enjoyment of
food.

Three-fourths of the human race are
suffering from hunger, which fortunately is
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not total in every case, but in almost all in-
stances is a specific hunger for animal pro-
tein and a consequence of the scarcity of
livestock, fowl, and fish. The purity of
food is without doubt very important, as is
the purity of water. But much more impor-
tant is the scarcity of water, similar to the
scarcity or lack of foods that yield animal
protein. In recent years much has been writ-
ten, and with good reason, of the deficiency
syndrome known in Africa as kwashiorkor.
It was soon recognized that this was not an
illness of Africa alone, but one that affected
all poor peoples in every land, under other
labels, sometimes even without a specific
name. If the blame for the widespread ex-
tent of kwashiorkor lies in the poverty of
the people it affects, its absence in other
peoples, thanks to an abundant supply of
animal protein that furnishes everyone with
what they need, is due in large measure
to veterinary medicine and to its new branch,
zootechnology. Veterinary medicine, in this
light, has an important role to play in bring-
ing about certain conditions in man's bio-
logical environment that are highly favorable
to his health.

At the same time, however, it is obvious
that not all the responsibility of mutual
misunderstanding and lack of rapport be-
tween medicine and veterinary medicine can
be laid at the door of health officers or
physicians in general. A good deal of the
blame can be attached to veterinarians. It
is well known that there are many who
choose veterinary medicine as a profession,
just as many choose medicine, as a decent
way of earning a living. This is only human,
even if not very noble. While the physician
is constantly induced, and sometimes forced,
to adopt in his professional life a humanistic
attitude-one that is evident even in the
meanest and that leads the doctor to sym-
pathize with his patients, to understand
something of their troubles, financial and
personal as well as medical-the veterina-
rian, to the contrary, has no occasion to con-

cern himself with such matters. Naturally, the

veterinarian often does sympathize with the
cases he is attending, but whenever he enters
a case he does so at the request of the
animal's owner, who knows the price, if not
always the value, of the animal and can
estimate his possible loss at a precise amount
of money. As a result, the veterinarian easily
acquires a certain attitude and habits that
tend to emphasize the mercenary aspects of
his professional services. It is not necessary
to dwell on this point, but quite possibly it
may provide part of the explanation, and
perhaps the justification, for the small degree
of appreciation felt for veterinary medicine.

On the other hand, the fact that veteri-
nary medicine is not given greater considera-
tion in the programs of public health services
may be due largely to the apparent lack of
interest shown in public health by the
majority of veterinarians.

The health authorities, knowing that it is
necessary to have proper training to become
a health officer, a training that above all
must instill in whomever receives it a pro-
found interest in community health, call upon
the veterinarians only to fill administrative
posts involving a minimum of technical
work and a maximum of routine.

The situation described, which exists in
varying degrees according to the country
considered, is one that should not continue.
It is essential that the physician understand
his veterinary colleague better, that he seek
his cooperation and assistance, not merely in
a few administrative health posts, but in the
planning of activities for raising the level of
health of the people. For this collaboration
to be fruitful, the veterinarian, too, must do
his part to earn the esteem and confidence
of the health officer.

What can the veterinarian do to achieve
this? There is much he can and should do.
Above all, as in the case of physicians, he
must change his goal so as to consider, not
disease, but health as the essential object of
his professional activity. When the clinician
thinks more in terms of health than of dis-
ease, he is better able to understand psychic
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factors as determinants of pathological con-
ditions, the importance of the social char-
acter of medicine, and the role played by the
health officer in society. He can see more
clearly that the ultimate objective of medi-
cine is the preservation and promotion of
health, and that the struggle against disease
is only a part of that whole function.

The veterinarian should lift his sights and
think more in terms of health than of the
diseases he is engaged in curing. This is true
for the health of animals, and above all, for
human health. When the veterinarian ex-
amines, treats, or operates on animals, he
does so not at the animals' request, nor to
please them or ensure their immediate good,
but at the request of the animals' owners, to
serve those owners and prevent an economic
loss they would suffer if the animals died, or
to safeguard the owner's assets or future
profits by ensuring that the animals are in
complete good health. The final objective of
veterinary medicine does not lie, therefore,
in the animal species that the veterinarian
commonly treats. It lies, very definitely, in
man, and above all in humanity.

The owner of a herd or a flock is primarily
concerned with preserving or increasing the
wealth represented by the possession and
the reaping of the product of his animals.
But he can do this only if the product ren-
ders the service that he expects of it. Thus,
beyond the owner's private interest lies the
greater interest of the population that ex-
pects these resources to satisfy its essential
needs: food, dress, and personal comforts.

It could be argued that since man after
all is the final goal of all human activity,
it is not important to stress this concept in
the case of veterinary medicine. But it is
precisely because this discipline, so scientific
and so technical, finds itself constantly before
a concrete and immediate objective, that
often it is prevented from considering its
more distant goals, as happens with those
who cannot see the forest for the trees.

When the majority of veterinarians be-
come fully aware of the importance of their

mission, much advantage will be gained:
a better integration of study plans and pro-
grams and of the teaching body in schools of
veterinary medicine so as to achieve the
highest qualification of the professional
veterinarian; a greater appreciation of the
different fields of responsibility; a better
understanding of the value of different
courses; and a better comprehension of the
importance of the basic and fundamental
disciplines that form scientific criteria with-
out which the veterinarian would be a mere
animal curer.

Another important aspect of the close rela-
tionship between physicians and veterinarians
is concerned with activities in experimental
medicine. The research worker in this disci-
pline has to turn to animals for the ex-
periments that will allow him to discover
what occurs in man. For this research, the
physician must have healthy animals, free
from disease, and sometimes even germ-free.
Often he needs animals of pure stock, genet-
ically similar, so as to ensure that the results
obtained are due solely to the experimental
factors introduced in the research process.
For this, the help of veterinarians is required,
and the latter's role has always been held in
high esteem by the great research workers
in experimental medicine. Pasteur, when he
began to study infectious diseases, keenly
felt the need of assistance by a physician
and obtained the valued cooperation of Dr.
Roux. He also understood the importance
of having the assistance of veterinary science,
and reached the stage of establishing a spe-
cial institution at Garches, which now func-
tions as an annex of the Pasteur Institute in
Paris and conducts the veterinary aspects of
research.

Another concrete example of the value of
such collaboration is to be found in the pre-
ventive vaccination against tuberculosis,
today universally employed and which bears
the names of the physician Calmette and the
veterinarian Guérin, who together succeeded
in establishing the strain of bacillus from
which the vaccine is prepared.
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The veterinarian must think more and
work more in the sense that has been out-
lined above, that is, with an awareness and
a knowledge of man, of the health of man.
The health officer attaches great importance
to the health education of the public, since
preventive medicine can fully achieve its
purposes only when its activities are con-
ducted with the active cooperation of the
community, which can be obtained only
through a well-organized educational pro-
gram. In this respect, the veterinarian is
perhaps in the same position as that oc-
cupied by the physician a century ago, when
the doctor was called upon only in case of
sickness, and many times only in grave
illness. To enable the veterinarian to apply
fully his knowledge and special skills, those
who request his service in case of illness
must do so in good time and not only in
extremis; and to bring his capabilities to bear
in the prevention of disease and the promo-
tion of health, a particular type of education
should be given to that segment of the popu-
lation that requires such services. The veteri-
narian must therefore concern himself with
health education, as a means of teaching the
value of health and the cost of sickness in
animals, of explaining how and why such
illnesses occur, and of informing the popula-
tion of the new possibilities for improving the
health of animal species that are of service
to man.

To do this, the specific resources of the
veterinarian will not be enough, since he now
has to deal with men; he must know how
they think, how they feel, how they act.

It is therefore evident that the training of
today's veterinarian must be modified in
such a way as to change that professional's
ultimate concern from animal disease to
animal health, and through the latter, to the
health and well-being of humanity. In all
subjects of the curricula, advantage should
be taken of every opportunity to instill in the
students an attitude conducive to the fulfill-

ment of those purposes. It would also ap-
pear necessary that schools which have not
yet done so should establish chairs or courses
of public health, in order to teach the stu-
dents the fundamental concepts of public
health, the factors that influence it, its im-
portance for the well-being and progress
of peoples and nations, and the means to
be used to foster and improve it.

Something else should be added to the
education of the veterinarian, and that is a
better and more complete knowledge of man,
not only as an individual of a species, but as
a person, and especially as an integral part
of society. To be able to properly guide him-
self in his professional relations with his
fellow men, and through them to help
achieve the purposes of his profession, the
veterinarian needs to know them better from
the social, economic, and cultural points of
view. Above all, he must clearly under-
stand, with neither confusion nor exaggera-
tion, that in order to win all the respect due
his important functions, he must seek to
conduct himself as a true man of science, and
in his dealings with others must be guided
by the highest ethics and principles of recti-
tude and honor.

It is to be hoped that, with a better prepa-
ration, made possible by the greater facilities
now available, the students of today, the
veterinarians of tomorrow, will acquire a
fuller understanding of their position in the
communities which they serve, and from
which they will obtain, in due compensation,
the resources to live decently as professionals.

From this new situation, it is to be hoped
that a fuller and more cordial understanding
will develop between physicians and veteri-
narians, in which both may find satisfaction,
inspiration, and stimulus, and from which the
community may reap greater benefits as the
result of the closer ties between two pro-
fessions that have the same purpose, the
same goal, the same ideal: the protection
of man's health.
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TEACHING THE VETERINARY STUDENT TO FULFILL HIS SOCIAL
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It is perhaps somewhat childish to ask
whether the veterinarian is at the service of
animals or of man. However, it would not be
difficult to find those who think that he is
not at the service of either, but rather serves
science or economy. Others will say that,
in any case, as is well known, both science
and economy are inseparable from man.
It is possible, as a result, that the majority
think that the veterinarian is at the service
of man, controlling animals for his benefit;
that his job is to determine the number,
quality, state of health, distribution, and
use of animals to ensure the best possible
ecology and the satisfaction of human in-
terests.

THE TRAINING OF THE VETERINARIAN

If we accept this premise, it will be easy
for us to evaluate the education of the veteri-
narian. Something evident comes to mind
then: his training in animal control may be
more or less broad, more or less compre-
hensive, but it has always been and is the
essence of his education. On the other hand,
although he is at the service of man and
society, he is not prepared, at least formally
so, to understand man or serve society.

Of course, we must ask ourselves whether
this is indispensable or possible. Has he not
served humanity well? It cannot be denied
that the veterinarian has contributed to the
development and welfare of social life.
Indeed, his contribution has been important
not only in the advancement of biological
and medical science, human nutrition and

economy, but of public health itself. In fact,
among other achievements, he has eradi-
cated animal diseases, some of them com-
municable to man; he has established pat-
terns and attained goals in the hygienic
control of foods; he has participated in the
mastering of many techniques indispensable
in the prevention of disease; he cooperates
through experimental research and com-
parative medicine to the progress of medi-
cine; and above all, through the epidemio-
logic method, he has pointed out new roads
for advancement. Why, then, should we
worry about broadening his education, which
is already extraordinarily complex? It would
seem, even, that this concern reflects a
reproachful attitude that is unfair from any
standpoint.

On the other hand, is it possible for the
veterinarian to learn the sciences of behavior,
education, economy, epidemiology, and ad-
ministration, aside from the basic sciences
and the veterinary medical sciences?

THE VETERINARIAN IS A PROFESSIONAL

It is difficult to imagine one man having
command of so many disciplines. When all
is said and done, is not the veterinarian a
professional? Or is he only a technician? I
believe that the concepts that distinguish the
technician from the professional are equally
applicable to both the physician and the
veterinarian. It is generally recognized that
the technician is the person who can apply
scientific knowledge, and the professional
the one who can do not only this but also
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evaluate it in order to face the unexpected
and the unknown rationally, and, above all,
to make use of his ability with a high sense
of ethical and social responsibility.

The professional, then, is entirely different
not only from the technician but from the
scholar. There is not the least doubt as to
the fact that the veterinarian need not be
a scholar, and that if he is a technician he is
so only to the extent that he applies scientific
knowledge that he has subjected to critical
analysis, with a sense of social responsibility.
For this reason, I am convinced that the
veterinary student, just as the medical stu-
dent, should above all be taught to learn by
himself and to develop both a scientific
attitude and a sense of personal responsibil-
ity. Aside from this, of course, he must learn
the principles that govern animal life and
those that determine its relationship to hu-
man life.

Therefore, the veterinarian is not, simul-
taneously, a technician in a laboratory, a
technician in animal breeding, in the pre-
vention or cure of diseases, in food hygiene,
in food preservation and processing, etc.
In other words, he is not a multi-technician;
he is and should be only a professional. But
let us frankly recognize that not all veteri-
narians, as not all physicians, are profes-
sionals; many, unfortunately, are technicians
with a professional degree. But this could
not be otherwise; it would be utopic to expect
all students .to develop and attain the ma-
turity of a true professional. The problem
lies in the fact that many of these technicians
(with a professional degree) have received
superfluous education, that is to say, edu-
cation that is unnecessary for the task they
perform. On the other hand, although they
do obtain the degree, many students do not
reach the level of professionalism for lack
of adequate training. As a result, we have
technicians with useless and soon-forgotten
knowledge and professionals, sometimes
scholars, without the optimum personality.

Can the problem be solved by multiplying
the disciplines that the student must master?

Decidedly not. However, if we broaden the
scope of teaching in the sciences used in pub-
lic health, including administrative sciences
and the so-called behavioral sciences, will we
obtain a larger percentage of genuine pro-
fessionals? I am convinced that we will. We
will, if education is planned to achieve
the objectives I have pointed out. After all,
learning to learn by oneself and the develop-
ment of a critical mind as well as a responsi-
ble personality are achieved by the student,
not through the accumulation of a great
deal of knowledge, but through his attend-
ing a well-organized school that is adequately
integrated into the social structure and
where, above all, there is respect for the
right to differ from others and where the
rejection of dogmatism is encouraged. This
can be attained only if the veterinary medi-
cine schools, the veterinary sciences, and
the students of veterinary medicine form a
part of, study, and participate in the life of
the community.

On the other hand, because of the extra-
ordinary complexity of the veterinarian's
responsibilities, he will not be able to fulfill
his function adequately if he does not work
as part of a team. He must be persuaded
that his work will be fruitful only if it forms
part of a general program within which his
personal function is only one of many that
are duly planned and coordinated to achieve
a common goal. In that way, he will realize
that in increasing his knowledge, his efforts,
and his individual enthusiasm he will achieve
only very precarious results if his endeavors
are not accompanied by the development,
the efforts, and the enthusiasm of others.
More often than might be supposed, the
intelligent professional is obliged to use his
qualifications to train others, and to set
aside his personal development in order
to assure some desired achievement.

Moreover, the veterinarian, just as the
physician, in order to subsist and develop as
a professional, needs to live-that is, partici-
pate, motivate, and be motivated-in the
professional world of health. Through the
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example of their own organization, schools
should teach that the professional who be-
comes isolated from his group and from
social life soon deteriorates, in personality
and in professional quality.

SOCIETY AND THE VETERINARIAN

If the veterinarian is at the service of
man, if the development of his professional
personality is possible only through his
forming part, in an organized manner, of
the professional world of health, and lastly,
if he can be conscious of his responsibility
only through his participation in the life of
the community, then I believe that the study
of social sciences and health is not only ad-
visable but indispensable for him.

What is more, we cannot and should not
forget that the animal world that is tradi-
tionally under the care of the veterinarian is
conditioned by society. It is obvious that
whether in the future there will be 10 cows
per person or 10 persons per cow will de-
pend on the decision of man, not of the
animals. Whether the cows are healthy,
well-nourished, and good milk producers will
depend on the communities. The role that
animals play at present and will play in the
future depends on human culture. In the past,
they once served as gods, laborers, offensive
and defensive weapons; now, in the more
advanced cultures, man uses them almost
exclusively as a food source, as means of
recreation, and as means for satisfying his
unquenchable thirst for knowledge.

The veterinarian should condition his
professional conduct to the demands of
society, which he will not be able to inter-
pret accurately if he has not learned to
understand them.

Also, scientific and technological progress,
in modifying social life and its environment,
alters animal life and creates the veterinar-
ian's responsibility to protect both animal life
and man.

The veterinarian is primarily concerned

with groups of animals rather than with
individuals. Contrary to what happens in
the case of the physician, he kills and can
sacrifice the individual to protect the group.
His clinic is much more epidemiological; for
him, the ecological factors are of greatest
value.

But his role is not limited to interpreting
the social needs and establishing measures of
control for animals and their products. This
would greatly limit his efficiency. He must
obtain the collaboration of society. This
means that he needs to know the factors that
determine human behavior if he expects
his decisions to be effective; his knowledge is
sterile if it is not understood and supported
by society. What is more, his qualifications
as a professional will be overlooked if he does
not know how to "sell them," as is said
nowadays, to the communities. The number
of veterinarians is not determined by the
number and the needs of animals, but by the
social demands, which are sometimes alto-
gether foreign to those needs. Regardless of
the fact that the veterinarians almost always
obtain substantial financial compensation for
their work, the place where that work could
be more effective is often where it is less
used, owing to ignorance regarding its ob-
jectives. All this means that the veterinarian
needs to improve his ability as an educator.

Finally, it would be advisable to insist
that the task of the veterinarian be closely
related to economy and administration. So
far, however, he has not been motivated to
study these important subjects.

THE TEACHING PROBLEM

If we accept, even temporarily, that there
is a need for the veterinarian to be educated
in public health and the social sciences, we
shall still have to cope with the problem of
how and what to teach. Whatever the pro-
cedure adopted, the number of disciplines
with which the student should be familiar
is clearly excessive. Will we not make the
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mistake of making him, as the saying goes,
"Jack of all trades and master of none"?
Will we not make him a professional of
generalities, uninterested in and not qualified
for specialities? Or, perhaps, will we oblige
the majority to soon become specialists and,
as a result, end up without veterinarians?
Or, what is worse, will we not awaken in the
majority of students a disproportionate
interest in man that will cause them to dis-
regard the problems of animals or view
them with disdain? I believe that all this is
threateningly possible and demands the es-
tablishment of an adequate policy to prevent
its happening.

THE CURRICULUM

Should it be a policy? Could it not be
several policies? For example, as science
develops, the number of technicians multi-
plies. Has this phenomenon occurred in the
field of veterinary medicine? Is it advisable to
give greater preference to the education of
technicians working under the direction of
professional veterinarians? What advantages
and what disadvantages could be offered by
food hygiene technicians, laboratory techni-
cians, technicians in the rearing of certain
animal breeds, and technicians in the ap-
plication of preventive measures? Does rou-
tine activity in any of these fields require a
professional?

It seems to me that in countries with
limited resources it is advisable to promote
the education of various technicians, always
in proportion to the number of professionals
available and in accordance with the pri-
orities and the needs determined by eco-
logical, economic, and social conditions. In
the final analysis, would it not be highly
advantageous to avoid obliging many tech-
nicians to study all subjects at a professional
level, and many professionals to act as
technicians because these latter are scarce?
With a sufficient number of properly trained

technicians, it would be easier to plan a
better education of the professionals.

From another point of view, it would be
worth while to consider the possibilities of
an education of the professional aimed at
qualifying him better for the activities having
greater demand and standing. In Mexico,
for example, the veterinarian would require
special training in the breeding of animals,
which is of utmost economic importance to
the country, in education and organization,
and in the control of the more prevalent
zoonoses. In other countries, special em-
phasis should perhaps be given to his educa-
tion in biology, in scientific research, in food
technology and processing, and so forth.
But whatever the curriculum, it should always
be planned so as to achieve in the student
the development of a truly professional
personality, which will ensure his adaptation
to the prevailing needs.

The basic sciences, veterinary medicine,
and public health can and should be used,
fundamentally, to achieve the objectives of
professional education. Statistics, for ex-
ample, should be taught according to the role
it is to play in developing the student's per-
sonality. Does it contribute to his develop-
ment of a scientific approach? How exten-
sive and how deep a study of this subject
is required to achieve this end? The sciences
of human behavior often help stimulate the
development of social responsibility if they
are associated with proper organization of
the life of the student and of the faculty.
Physiology and the biological sciences pro-
mote the formation of a conscientious atti-
tude and intellectual honesty.

Of course, the teaching methods should
also harmonize with the achievement of the
general objective. Initiative and self-confi-
dence are indispensable for learning to learn
by oneself. The support and stimulus of
group activity, respect for the opinions of
others, and reasoned criticism promote the
student's creative capacity. His living and
working together with others, his social par-
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ticipation, his identification with the hopes
and frustrations, successes and failures of the
community in its pursuit of established goals,
all teach him to respect and have apprecia-
tion for the efforts and limitations of man and
allow him, at the same time, to learn how to
identify attitudes and ideals. For example, the
successful breeding of healthy and econom-
ically productive animals should be viewed
by the student not only as a result of his
professional participation in this activity, but
also as the outcome of his participation in
group behavior oriented through experi-
mental programs organized for educational
purposes.

Actually, the problem of education does
not lie essentially in the quantity of disci-
plines that should be taught, but in the
large number of them that the faculty wants
to include in the curriculum. It lies, in fact,
in the voluntary or involuntary lack of
knowledge of the educational objective. This
objective is not to give more and more in-
formation, but to motivate. The school only
indoctrinates; practice, or experience, quali-
fies the individual; for this reason, the new
graduate should be considered only as
potentially qualified or capable. As a result,
it is imperative, as in any other profession,
to establish postgraduate systems that will
gradually and promptly increase the profes-
sional's responsibilities. This is done by
offering him a well-organized institutional
environment, with established levels of au-
thority, wherein he finds encouragement,
protection, support to his own initiative,
understanding, and possibilities for identi-
fication with the group.

In the final analysis, the difference between
a technician and a specialist, or a scientist,
lies in the intellectual and social personality
of the latter. After receiving his degree, the
veterinarian soon finds himself unable to
cultivate a particular branch of his profes-
sion, owing to the great number and hetero-
geneous nature of his functions. If he com-
pletes his studies without having developed
the proper personality, the personality of a

professional, he will become a technician
instead of a specialist or a scientist. That
is why, also, when he lacks this personality,
he seeks shelter in a special branch of tech-
nology because he feels useless. On the
other hand, if he has a professional per-
sonality it makes no difference whether he
acts as a general practitioner, a scientist, or a
specialist; in all circumstances he will be,
first and last, a professional who is fully
aware of his scientific responsibility and
social mission.

It is for this reason that the social mission
of the veterinarian, which is mainly related
to protection of human health, increase of
livestock production and economic develop-
ment, promotion of education and well-being,
and finally, to scientific progress, cannot be
fulfilled through the increase of his knowl-
edge, but depends on the improvement of
his personality. The objective is not that
he should master all sciences, specialties,
subspecialties, and techniques covered by his
profession; the aim is that he understand his
mission, that he learn to love his work, that
his scientific approach enable him to fight for
the truth and protect it against dogmatism,
routine, and fear of the unexpected; that his
respect of man lead him to seek to know
and to work with his fellow men; that his
professional doctrine identify him with all
who work toward human welfare; and finally,
that he develop self-confidence so that he
may be constantly educating himself and not
remain behind scientific progress and social
evolution, but accept responsibility for pro-
moting them.

It is not possible to make men of this
mettle out of students trained only in the
world of science and technology; pure science
is interested in truth but does not pursue
humanitarian objectives. In public health,
which is a science but at the same time an
art, the student will find not only firm sup-
port and guidance for his complex task but
also the creative inspiration that is necessary
for his constant betterment.

I am thoroughly convinced that the social
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role of the veterinarian, in all its enormous
importance, can be fulfilled if the veteri-
narian is a professional by training and, by
vocation, a humanist. As a professional, he
must have the ability to apply scientific
knowledge and the criteria for subjecting it

to critical analysis, doing both with the
highest sense of ethical responsibility. As a
humanist, he should strive not only to en-
hance the dignity of man, but to pass on to
future professionals the highest values of his
own generation.
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In a recent address to the American
Veterinary Medicine Association centennial
observation, in which the contributions of
veterinary medicine were discussed, the
Surgeon General of the U. S. Public Health
Servicel reviewed a century's progress in
public health. It is less than 100 years ago
that veterinary medicine became cognizant
of its socioeconomic responsibilities in the
Americas, although some European veteri-
narians and physicians were describing the
problems as early as the eighteenth century.
The cattle plagues (rinderpest) of that
century were among the most devastating ex-
periences ever encountered by man, and they
seriously affected Europe's social and eco-
nomic structure. Wealthy landowners found
their income drastically reduced, merchants
were deprived of products of animal origin
for trade and consumption, peasants were
depleted of animals for production or
draught, and urban consumers could obtain
food, clothing, and leather goods only at
exorbitant prices. The plague was of such
great concern that Pope Clement XI had
his physician, Giovanni Lancisi, investigate
the epizootic when it first appeared in Italy in
1713 and reported on the disease itself and
its social consequences to the College of
Cardinals. Lancisi's recommendations were
sound. He urged the establishment of quaran-
tine, the inspection of meat, the destruction

'Terry, Luther L.: "A Century's Progress in
Public Health." J Amer Vet Med Ass 142: 1287-
1291, 1963.

of sick animals, and the hygienic control of
the environment. Perceiving the hardship
that these restrictions would place upon the
peasants and landowners, he also urged that
these people be exempted from taxes during
the epizootic. 2

The control procedures prescribed by
Lancisi soon rid Rome and its surrounding
countryside of the plague, but the remainder
of Italy and Europe suffered devastating
losses before they came to accept state con-
trol. Smithcors3 estimates that between 1711
and 1769 over 200,000,000 cattle died of
plague in Europe, and that an even greater
number were afflicted. The direct effect upon
farmer and peasant, livestock dealer and
trader, merchants and butchers, tax collectors
and government, political and military de-
cisions, and the social and religious mores of
that period are incalculable. The enormity
of this loss may be appreciated if applied to
present-day cattle populations. In the United
States this would correspond to a loss of
about 20 per cent of the dairy cattle, or in
terms of 1950 values, an annual loss of one
and one-half billion dollars. If applied to
the beef cattle industry the loss would be
even more staggering. Another way to

'The English Government actually paid an in-
demnity to owners of diseased cattle when the dis-
ease first appeared in 1714. This appears to be
the first instance of government indemnity for
disease control.

Smithcors, J. F.: Evolution of the Veterinary
Art. Veterinary Medicine Publishing Co., Kansas
City, Mo., 1957, 235 p.
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picture the effect would be to imagine a 20
per cent capital tax on all animals. Under-
standably, the far-reaching consequences of
the cattle plagues helped to instigate the
social unrest that followed in the late eight-
eenth century.

The devastation caused by rinderpest was
so great in France that nearly half the
cattle population was destroyed between
1710 and 1714. The Government estab-
lished a commission of physicians and agri-
culturists to determine what action was
needed. After 40 years of reports, petitions,
bickering, enormous economic losses, and
subsequent social disturbances, a royal de-
cree of the French council of state em-
powered Claude Bourgelat, a veterinary
physician who was an eminent author and
authority on animal diseases, to establish a
school at Lyon for the study of the diseases
of cattle, horses, and other domestic animals.
Cattle were to be given priority in these
studies because of the epizootics that had
plagued the country for decades. The school
was opened in 1762 and immediately gained
fame for its advice on handling disease out-
breaks. Students from all over France and
Europe came to Lyon to study. These stu-
dents in turn became the faculty of new
schools that were established at Alfort
(1765), Vienna, Berlin, Hanover, Munich,
Copenhagen, and eventually in all the coun-
tries of Europe. The dissemination of sound
disease control measures, the quarantine of
sick animals and the restriction of their care-
takers, the destruction of diseased animals
and vectors, cleaning of cow barns and
sheds, disuse of fields and pastures where
sick animals had grazed, all had their effect.
The cyclic nature of rinderpest is no more
understood than that of other plagues, but
the epidemiological principle that epidemics
or epizootics can be maintained only by
large numbers of susceptibles is certain.
Whether or not the rinderpest epizootic cycle
was naturally on the rise or decline, the
establishment of disease control measures
and their successful enforcement in France

stopped the disease and gave respectability
and prestige to the new schools and their
graduates.

Here was the beginning of the measurable
contributions of veterinary medicine to a
society that was changing from rural to urban
under the impact of the industrial revolution.
Without some semblances of animal disease
control, this transition could have been de-
layed or postponed for decades-holding
back the greatest advance of man since the
dawn of history. The successful application
of animal disease control measures in Europe
during the late eighteenth century allowed
the industrial revolution to maintain its pace
into the nineteenth century and beyond. The
availability of animal products such as meat,
milk, fiber, hides, bones, horns, and hooves
continue to this day to provide sustenance
for both man and machines.

The nineteenth century opened with veteri-
nary medicine and education firmly estab-
lished in Europe. The ability to control
animal plagues had been demonstrated, al-
though the periodic waves of foot-and-
mouth disease had not yet appeared as
epizootics. Meat inspection was widely prac-
ticed although it was in a transitional period.
During the seventeenth century, the role of
meat inspection changed from an attempt
to control syphilis to the more rational con-
cept of preventing animal-borne disease and
food poisoning. As the industrial revolution
of Europe gained momentum, people con-
centrated in urban areas and public health
problems were compounded. Fortunately,
Jenner, a physician who was an outstanding
investigator of veterinary problems, had
demonstrated the efficacy of vaccinia im-
munization, which became the basis of public
health practice in many countries.

But other diseases affected the health
of the public to such an extent that govern-
ments and businessmen became concerned.
Tuberculosis spread so rapidly in some coun-
tries that it had all the characteristics of an
acute epidemic disease; it also appeared
among milch cows in Europe and was even-
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tually carried to the Americas in purebred
stock. In areas with concentrated popula-
tions, summer colics of children and epidem-
ics of scarlet fever and streptococcus sore
throat were traced to dirty milk. Diphtheria
and typhoid were also on the rise; their in-
cidence crested toward the end of the nine-
teenth century. The scientific confirmation
that many tapeworms originated in cattle and
swine, and that pork was the vehicle of
trichina provided a sound basis for veterinary
public health practices that are in effect
today. Development of epidemiology led to
the conclusion that milk was one of the
most important vehicles of disease-causing
organisms. This discovery provided veteri-
nary medicine with an even greater challenge
than that of meat hygiene. Although these
problems were partially resolved-at least
academically-in the nineteenth century,
solutions were slow to be adopted. Even
today we look with amazement on the per-
petuation of these problems in many areas.

The public health problems of the nine-
teenth century brought the physician and the
veterinarian together. Veterinarians in
Europe and North America began to report
their findings, and to promulgate regulations
to protect the health of the public. The meat
and milk codes of that period are well known
and will be discussed by other speakers. Of
even greater interest are the basic dis-
coveries of veterinarians in the fields of
bacteriology, pathology, immunology, virol-
ogy, and parasitology. These were to pro-
vide a foundation for preventive medical
practices in both public and animal health.
Pasteur and his veterinary associates gave an
enormous boost to furthering man's well-
being throughout the world. Many of the first
health departments in the Americas were
established as Pasteur laboratories for the
production of antirabies vaccine. Likewise,
Pasteur's development of veterinary bio-
logics made possible an expanding animal
population throughout the world. Smith and
Cooper's demonstration that Texas fever was
transmitted by ticks gave important support

to those who believed that yellow fever and
malaria were insect-transmitted diseases.
Without those advances in science, the social
advancements of the late nineteenth and early
twentieth century would have been delayed.
Those discoveries also became the basis of
organized public health practice.

Frank S. Billings, a Boston veterinary
physician, pointed out as early as 18844 that
social progress was dependent upon scienti-
fic progress. Dr. Billings made a strong plea
for the establishment of a veterinary division
in the then National Board of Health. Al-
though this plan was not adopted nationally,
it was put into effect in many local com-
munities where veterinarians became mem-
bers of local boards of health and initiated
programs for milk and meat hygiene inspec-
tion.

Not only public health but also mankind's
economic and social well-being have bene-
fited from the advancement of veterinary
medicine. The protection of animal health
resulted in an expanded rural economy that
in turn provided a base for the industrial
revolution. As that revolution proceeded,
the demand for animal products including
meat increased, leading to the development
and expansion of animal industries through-
out the world. The economic development
of many countries was stimulated by the
growing world market for meat and meat
products, milk and milk products, hides and
hair, horns and hooves, and later, glands for
the manufacture of life-saving drugs, i.e.,
insulin, thyroxin, pituitary extracts, and
ACTH.

At the beginning of the twentieth century
national programs of preventive veterinary
medicine were established in many countries.
Research inevitably expanded to support
these programs, for they could not succeed
without nationally supported research pro-
grams. Because conditions vary from country
to country, studies must be undertaken to

'Billings, Frank S.: The Relation of Animal
Diseases to the Public Health. Appleton Co., New
York, N.Y., 1884, 446 p.
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determine how to deal with local problems.
The impact of veterinary research through
the years has been startling. It has opened
vast areas of continents to animal husbandry,
given a base to many industries, and im-
proved human nutrition beyond expectation.
Probably in no creative area has an invest-
ment returned so great a dividend for man-
kind. An attempt to project livestock losses
of the eighteenth century, as described
earlier, to our present-world animal popula-
tion5 staggers the imagination.

Animals are the oldest and most basic
form of capital-a form of surplus wealth
that can be used to develop new industry.
This type of economy still exists, especially
in the underdeveloped areas of the world.
These areas probably need veterinary serv-
ices more than any other today.

It has been estimated that the present
world population is about 3 billion people.
Estimates place the domestic animal popula-
tion at about one animal and one fowl for
every individual. This ratio hardly provides
sufficient sustenance for each child, woman,
or man, especially if these figures are com-
pared on a per-annum basis. But the prob-
lem becomes more staggering or frightening
when one hears that the human population
will double by the end of the century. Can
we double or triple or quadruple our live-
stock in the same period? This is the great
social-economic challenge that veterinary
medicine and animal scientists face. I believe
that it can be done, but disease control will
be basic to the success of such a venture.

The control of avian diseases has had a
far-reaching effect in the Western World.
Today, chicken and turkey meat are among
the cheapest, most nutritious animal pro-
tein available. There is hardly a country
in the world that cannot have the benefits of
advanced technology in this area. Europe
is expanding its poultry production, as are

6 Steele, James H.: Animal Disease and Human
Health. Basic Study No. 3, Freedom from Hunger
Campaign, United Nations Food and Agriculture
Organization, Rome, Italy, 1962. 50 p.

Russia and many of its satellites. Africa and
Asia are looking forward to applying the
new production techniques. North America
should not have any problem in increasing
poultry production 5- to 10-fold in the dec-
ades ahead. It is possible that by the turn
of the century the world will be producing
white meat at a rate never imagined-pos-
sibly 50 to 100 billion birds annually. That
would mean possibly 10 to 20 birds per
person annually-a level of production that
was attained in North America only a few
years ago. The technology is available, space
is at hand, and the feeds can be produced
in quantity.

Cattle are increasing throughout the world,
although the number of milch cows is de-
clining because of increased efficiency (fewer
cows are needed for milk production because
of greater yield per animal). The cattle pop-
ulation today is close to one billion and is
growing at a rate of 5 to 10 per cent a year,
and hence should double within the next two
decades or less. This can be good, but it can
also prove disastrous where land is overused.
In the Americas, the cattle-carrying capacity
can be doubled and possibly tripled with im-
proved land management and feeding prac-
tices. The possibilities of increasing the num-
bers of cattle in Europe and Russia are
excellent, although these areas must first
solve their problem of feed grain. Africa is
a paradox. It possesses vast grazing land
areas, but at present the technology of animal
science and veterinary medicine is hardly
known except in South Africa and a few
other locales. Asia has an enormous cattle
population-India alone has over 200,000,-
000-but only 25 to 35 per cent of these
are economically profitable units; most of
the cattle population are strays subsisting on
whatever they find in their daily wanderings.
To convert this animal population into a
positive factor in Indian economy involves
not only the usual technical issues, but also
political and religious mores. China has a
vast area that could be used for cattle pro-
duction; unfortunately, this is not compatible
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with Chinese social structure or mores. In
summary, the cattle population will con-
tinue to grow along with the human popula-
tion and may even exceed that of man. Milk
production will probably continue to increase
at a faster pace, and therefore, there is no
reason why the milk requirements of the
human race cannot be fulfilled, as well as
the desire for good nutritious beef. A world
cattle population of 2 billion animals or more
is not improbable by 2000 A.D. But, again,
the control of disease will be paramount to
both human and animal health and welfare.

Sheep are reported to be the world's most
numerous livestock, exceeding even cattle.
There are about 967,000,000 head of sheep,
constituting 33 per cent of the world's
domestic animal population. Numbers of
sheep have increased throughout the world
except in North America, where competition
with beef cattle has resulted in a sizeable de-
crease in the past decade. Mutton is pre-
ferred by many people of Africa and Asia,
hence it is logical to expand the sheep popu-
lation in these areas. Expansion is under-
way in some countries and should prevail
throughout the world, except in North
America and in some areas where brucellosis
is a major sheep disease. A sheep popula-
tion of 2 billion by the end of the century
would not be an impossible goal, especially
if goats are reduced and replaced by sheep.

The goat population of the world is
about 340,000,000 head (12 per cent of the
total animal population). These are mainly
raised on marginal lands of Asia and Africa,
although there are sizeable numbers in
Latin America and southern Europe. It is
doubtful that they will increase, in view of
their destructiveness to vegetation. Many
land management specialists believe that they
are undesirable because they speed up soil
erosion, although they possibly are the only
animals that can survive in some areas. In
summary, one can say that goats will not
add to future food supplies and may be re-
placed in some areas by sheep and cattle.

The production of swine and pork prod-

ucts has a high priority in most areas of
the world. The United Nations Food and
Agriculture Organization (FAO) lists the
world's swine population at 485,000,000,
although the annual production may be as
high as 600,000,000. If swine diseases can
be controlled and eventually eradicated, hog
populations should double and triple in the
decades ahead. The eradication of hog
cholera, the confinement of African swine
fever, the elimination of genetic problems
and chronic diseases, the control of bacterial
and parasitic diseases, all are essential if
pork production is to keep pace with the
growing demand. Pork is one of the most
nutritious foods and is in demand throughout
the world. Europe is already a high-pro-
duction area; in the future, it can hardly be
expected to hold this pace in view of the
growing human population. The USSR hopes
to double and triple swine population but
is limited by disease problems and feed
supplies. China was formerly the world's
largest pork producer but production has
declined because of agricultural management
feed deficiencies, and disease problems.
Africa cannot be considered as a future
swine-producing area until African swine
fever and other diseases are eliminated or
brought under control. Hence the Americas
remain the only area where swine populations
can be increased to keep pace with the
human population. The Americas now pro-
duce about 35 per cent of the pork supplies
of the world; in the future they may have to
increase this to 50 per cent by doubling or
tripling their production. To supply the world
demand for pork and animal fat, the swine
population should approach that of man, by
these approximate ratios: in the United States,
110,000,000 pigs to 195,000,000 persons;
in the world, 600,000,000 pigs to 3 billion
people. With an anticipated human popula-
tion of 6 billion by 2000 A.D., the swine
population should expand to between 2 and 3
billion to provide somewhere near the food
needed. Other animal populations such as
buffaloes, camels, horses, mules, and don-
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keys will probably continue to decline as
they are replaced by machines. Most of these
animals have been salvaged for food in the
past, either for man or animals, but none
except buffaloes were important as a source
of human protein.

In this presentation I have not reviewed
the public health problem per se, but will re-
turn to the report on A Century's Progress
in Public Health, where Dr. Terry has re-
viewed the current and future trends of
veterinary public health in our service. The
challenge in this area is just as great as in
animal production and its effect upon man is
probably even greater. I have not touched
on the recreational aspects of animals and

their relation to man, but it is quite obvious
that as man's welfare improves his interest in
pets and their welfare also increases.

Finally, we have to face the problem of
where to train the veterinarians needed for
the tasks ahead. Who will finance the schools
and research needed? Where will we find the
candidates for the intense training needed?
These are questions every Government must
face and answer in the decades ahead.
Naturally, leadership and guidance should
come from the veterinary profession. To pro-
vide them, veterinarians must raise their
sights and look to the problems of our ex-
panding population and its effect on our
democratic way of life.
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The advent of the germ theory of disease
marks the time when the veterinarian first
became involved in the practice of public
health. During those early days, scientific
discoveries came as rain from the heavens
to aid man in his conquest of disease. It is
sometimes difficult to realize that all we know
about infectious diseases, their diagnosis, and
their control has come to us during the past
century. With the discovery of antibiotics,
it would appear that infectious diseases and
all the scientific work associated with th'em
should disappear from the life of mankind.
While it is true that we now hold in our
hands the implements for the complete
eradication of infectious diseases from ani-
mal and human populations, we find that
these diseases are still a scourge to man and
beast and probably will remain so for years
to come.

It was quite natural for veterinary medi-
cine to enter the field of public health when
it became known that many diseases of man
had their origin in animals, and that animal
food products were responsible for many
serious epidemics among human beings. So
the responsibility of protecting the food
supply derived from animals and of prevent-
ing the zoonoses fell to the veterinarian. In
general, our profession has shouldered this
responsibility and has contributed signifi-
cantly to the improvement of the health of
the people. But we could have done much
more than we have done. There are too
many places in the world where malnutrition
is prevalent because suitable animal foods
are not available.

It appears that, as educators, our duty
to public health is quite clear. First, we
must be certain that the young men and
women whom we teach have a clear under-
standing of the complete scope of veterinary
medicine in the world today. Second, we
must inform them about infectious agents
and the diseases they produce. Third, our
students must know the techniques by which
diseases are diagnosed and by which food
supplies are protected. Fourth, a thorough
knowledge of epidemiology must be imparted
to them. Fifth, the broad organization of
public health must be outlined so that the
student will be able to understand where he
may fit into the organization.

A great deal of time has been spent in
conferences such as this one, in relating our
great contributions to public health by the
conquering of tuberculosis, brucellosis,
salmonellosis, glanders, trichinosis, rabies,
encephalitis, and so forth, through the
whole list of zoonoses. Also, we have always
discussed how much human suffering we
have prevented by the inspection of meat
and by instructing dairymen how to protect
milk supplies. As specialists in preventive
medicine and sanitation, you understand all
these details and it is not necessary to discuss
them.

It would be fortunate if a solution could be
found for the limitless poverty, malnutrition,
and disease found in so many parts of the
world. Does the solution lie in education?
Yes, I presume it does, but education appears
to be a slow procedure; it takes people
and money. Education must combat tradi-
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tion and superstition as well as poverty and
disease.

If veterinary medicine has the knowledge
of how to prevent and eradicate infectious
diseases among animals and man, it is im-
portant that all people know this fact. We
must be supplied with funds with which to
educate our students. Employment must be
made available to our graduates so that all
of the things we teach them may be put
into practice. It is apparent that education is
needed so that the public-all men and
women-will understand and support the
truly significant role that the veterinarian
plays in public health.

A few years ago a report on educational
qualifications of public health veterinarians
was approved by the Governing Council of
the American Public Health Association. As
a part of this report, the functions of public
health veterinarians were clearly stated.
Probably not all veterinarians would satis-
factorily complete all these functions because
they apply to local, state, national, and inter-
national levels. Nevertheless, the wide di-
versity of functions is apparent. These func-
tions include:

1. Promotion of veterinary public health
activities in urban and rural environs to pre-
vent and control those animal diseases that
are transmissible to man by direct contact,
indirectly through food products, or by in-
sect vectors.

2. Consultative and field assistance in
health administration to obtain the maximum
professional contribution of veterinarians in
the areas of public health relating to veteri-
nary medicine. For example: as a staff func-
tion, the veterinarian advises the health
officer and other divisions of the health de-
partment in the areas where his broad
professional training in biology, medicine,
and public health can be applied to the
planning and development of programs.

3. The epidemiological estimation of pub-
lic health dangers and problems arising
from the diseases of animals.

4. Development and maintenance of ani-
mal disease reporting and statistical services
for the evaluation of the danger presented
by the zoonoses and of the procedures em-
ployed for their control and prevention.

5. Participation in the planning, promo-
tion, coordination, and supervision of pro-
grams related to the inspection and hygiene
of milk, meat, and other foods and the
application of biological principles to the
production, processing, and distribution of
food products.

6. Planning and participation in labora-
tory and research activities in the field of
comparative medicine, including diagnosis,
epidemiology, epizootiology, microbiology,
production of biological products, and all
aspects of comparative pathology.

7. Active participation in the definition of
radiation hazards and in the planning and
promotion of programs for the prevention or
alleviation of radiation hazards as they may
affect the interrelationships of human and
animal health.

8. Enlisting the cooperative participation
of private veterinary medical practitioners
in the solution of urban and rural community
public health problems. Liaison with the
veterinary medical practitioner. Promotion
of various programs such as accident pre-
vention, selected animal disease prevention
and control programs, milk and meat hy-
giene, and general health in the community.

9. Active participation, in cooperation
with health education personnel, in the plan-
ning, promotion, and development of health
education programs relating to veterinary
public health activities and the public health
needs in the community, and participation
in the development and enforcement of
health laws and regulations.

10. Consultation and liaison with volun-
tary and official organizations at local, state,
and federal levels, as well as enlisting the
cooperation of the departments of agricul-
ture and conservation in the prevention and
control of animal diseases affecting public
health. For example:
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(a) Provision of consultative services to
the Public Health Service, state and local
health officers, and other departments of
government, medical and veterinary medical
practitioners, animal and food industries,
universities, and the general public.

(b) Cooperation with farm and rural
organizations for the control of health haz-
ards peculiar to agriculture and in the im-
provement of rural health.

(c) Consultation and liaison with agri-
culture and conservation departments in the
prevention and control of animal diseases
affecting public health.

In any program to influence and benefit
public health, both from an investigational
viewpoint and by development of feasible
solutions, the 10 areas of activity listed re-
quire the biological approach, the concept
of group or community health, and the use
of the principles of comparative medicine,
pathology, bacteriology, and physiology. The
veterinarian has been taught to approach
problems in terms of the herd or the flock,
and thus has been trained in the public
health and preventive medical concept of
considering the group or the community
as a unit.



THE RELATIONSHIP OF THE ENVIRONMENT
TO HEALTH

DR. IVAL A. MERCHANT

Dean Emeritus, College of Veterinary Medicine,
Iowa State University of Science and Technology, Ames, Iowa

Man has always sought the answer to his
ills in his immediate association with his
environment. Volumes have been written on
this subject as the history of man has un-
folded, and more history is being created
every day. You will recall that Hippocrates
explained disease in man by the effect of
the stars, the moon, the winds, the waters,
and the seasons. This we know as the
miasmatic theory of disease, the noxious
exhalations from putrescent organic material.
Inasmuch as Hippocrates lived from 460
to 370 B.C., it can easily be understood how
correct he was in many of his observations.
What he did not know was not explained
until the nineteenth century, with the advent
of the germ theory of disease. One often
wonders what would have happened, how
the history of mankind would have been
different, if Hippocrates had discovered that
germs were floating around in the winds.

There is little doubt that man's environ-
ment plays a very important part in his
daily health. Dr. Jacques M. May, Director
of the Department of Medical Geography
of the American Geographical Society, ex-
pressed it thus: "It is known that once an
individual is thrown into life with his
genetic establishment, he begins to be the
target of the stimuli from the environment
which model him in shape. The geneticists
call this shape of the genotype the 'pheno-
type.' One can with the pressure of the
fingers transform a pellet of clay into a dog,
a ring, a dancer, but it will always be the
same pellet of clay; so the genotype will be

the same but will look different through
the pressure of the environment. From the
moment a living thing is thrown into an
environment, he begins to acquire the scars
which, in comparison with the pellet of clay,
are the pressure of the artist's fingers. The
personality of a living thing at a given time
is the sum total of the scars it has acquired
since it was first created."

In the study of epidemiology we refer
to a combination of things that must be
present in order for an epidemic to occur.
These are: What? Where? When? and Why?
In other words, we are concerned with the
cause, the environment, the season of the
year, and the circumstances that brought
them together. So no study of disease would
be complete without the consideration of the
environment.

Dr. Thomas Francis, Chairman of the
Department of Epidemiology, School of Pub-
lic Health of the University of Michigan, is
recognized as one of the most outstanding
present-day epidemiologists. One definition
of epidemiology that he gives is: "the study
of disease in, its natural habitat." He has con-
ceived what is termed an epidermosis-the
ecological relationships that lead to causa-
tion of a particular disease. The epidemio-
logical community is composed of environ-
mental factors, which are social, physical,
and biological; population factors are in-
herent characteristics and acquired charac-
teristics; agent factors are living, non-living,
and negative.

Any disease, whether infectious or non-
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infectious, shows the influence of environ-
ment. It is obvious that mineral poisons and
mineral deficiencies are closely environ-
mental. Weed allergies, in fact all allergies,
are environmental. Most parasitism is also
environmental, especially those parasitisms
that are governed by environmental influ-
ences in the completion of their life cycle.
Bacteria appear to be affected by the en-
vironment. Anthrax bacilli, for example, are
thought to persist in more alkaline soils.
Actinomyces bovis is found at high altitudes
in the absence of putrefaction. In fact,
practically all of the infectious diseases can
be shown to be affected if one would stretch

his imagination far enough. Those diseases
produced by viruses must have an immediate
host on which to live, so they cannot be con-
sidered to be affected by the environment.
Social customs are induced by the environ-
ment. Mental disease, in fact all stress, may
be considered to be environmental.

In our modem world of radiation investi-
gation and of space research, one would
have a difficult time in describing the limit
of his environment in order to be able to
determine all of the factors that are en-
vironmental and to assess the force of their
impact on his well-being.
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THE LATIN AMERICAN VETERINARIAN IN PRIVATE PRACTICE,
AND HIS ROLE IN PUBLIC HEALTH

DR. BENJAMIN D. BLOOD

Director, Pan American Zoonoses Center,
Azul, Argentina

The application of veterinary medical
knowledge and practice for the betterment
of man's health is now widely known as
veterinary public health. At the same time,
it is clear that the utilization of veterinary
medical understanding and procedures for
the prevention of illness in man is veterinary
preventive medicine.

However, this latter term is sometimes
confused with preventive veterinary medicine,
which is that broad area of veterinary medi-
cine, per se, which may be defined as the
science and art of preventing disease in
animals, whether applied to herds, flocks,
pens, or single animals.

Veterinary preventive medicine applies to
human health; preventive veterinary medicine
applies to animal health.

The veterinarian in private practice must,
of necessity, have the health of the animal
as his first concern because that is usually
the purpose for which he is consulted; but at
the same time he must keep in mind that
human health is closely related to animal
health, and he must take action accordingly.

In Latin America, the percentage of veteri-
narians engaged in private practice is quite
small when compared to some other parts of
the world. However, almost all Latin Ameri-
can countries have at least a few private
practitioners-either full-time or part-time-
and it seems probable that more graduates
in the future will elect to practice their pro-
fession on a private basis. Thus, it is all the
more important that these future private
practitioners be taught their possibilities and
responsibilities for participating in the im-

provement and maintenance of the health of
the people.

The private practicing veterinarian must
be familiar with preventive veterinary medi-
cine. He must know that it is necessary to
go beyond the sick animal and concern
himself with the circumstances under which
the animal disease is likely to develop. He
is then in a position to take action to prevent
the recurrence of that disease.

The private practitioner often takes mea-
sures that apply simultaneously to the pre-
vention of disease in animals and the pre-
vention of disease in man. For example, the
vaccination of a dog against rabies protects
the animal against the disease (preventive
veterinary medicine) and at the same time
protects people from contracting rabies from
that dog (veterinary preventive medicine).

There are a number of ways in which
private veterinary practitioners may make
direct and important contributions to public
health. One of these is the education of the
owner or attendant on how a certain animal
disease may affect his own health or the
health of his family and neighbors. The
veterinarian, who is called to attend the sick
animal, is in the best possible position to
explain these public health ramifications to
those responsible for the animal. Moreover,
he will be able to advise owners and attend-
ants of any human health hazard that could
result from the treatment of a sick animal,
e.g., the indiscriminate use of antibiotics for
bovine mastitis.

Another very important responsibility of
the veterinarian in private practice to public
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health lies in the field of disease reporting.
Diagnosis is the basis for disease notification,
and the private practitioner is usually the
first to see and recognize a disease in animals
that is transmissible to man. The case may be
one of canine rabies, bovine brucellosis,
swine anthrax, tuberculosis in a pet monkey,
or any one of a long list of diseases that are
now recognized as zoonoses. Veterinarians
must be fully aware that it is their ethical
responsibility-and in most places, a legal
requirement-to report the occurrence (or
suspicion of occurrence) of any animal dis-
ease transmissible to man, whether that dis-
ease be exotic or common. Usually, such
reports must be made to the local health de-
partment or livestock sanitary official, al-
though this varies from place to place.

In his practice, the veterinarian is called
upon to carry out testing and/or immuniza-
tion of animals for a variety of diseases
communicable to man-tuberculosis, brucel-
losis, anthrax, leptospirosis, and rabies, to
name a few. He will also treat, with appropri-
ate chemotherapeutic drugs, infectious dis-
eases that are zoonoses, an example being
the treatment of dogs for elimination of
Echinococcus granulosus. Services such as
these, even though performed in a private

manner on a fee basis, are of course bene-
ficial in the reduction of public health haz-
ards and are to be encouraged.

The practitioner may also be called upon
to give advice to clients on the suitability
for human consumption of foods of animal
origin, such as the examination of a swine
carcass for trichinosis.

Still another way in which the private
practitioner may contribute to public health
is by participating in community health pro-
grams. For example, he may be called
upon by health authorities to assist in an
organized program of mass vaccination of
dogs against rabies.

The veterinarian should take an active
interest in community health. He should be-
come a member of local health boards; he
should assist in preparing local animal health
and food hygiene ordinances; and he should
volunteer his services for other civic pro-
grams for the promotion of the health of the
community.

Although these comments are made with
reference to the veterinarian in private prac-
tice, they apply also to veterinarians in
various other fields of activity. In fact, they
are applicable, in greater or lesser degree, to
all members of the profession.
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TEACHING AND RESEARCH IN EPIDEMIOLOGY

DR. DANIEL COHEN

Assistant Professor of Epidemiology and Public Health,
School of Veterinary Medicine, University of Pennsylvania, Philadelphia

In 1924, Wade Hampton Frost was ap-
pointed the first professor of epidemiology
at the Johns Hopkins University. That ap-
pointment constituted official recognition by
the human medicine profession of the neces-
sity for a separate discipline concerned with
the study of disease in populations. It was
the result of an appreciation, by medical
educators and researchers, of the fact that
epidemiology was not simply an art, but the
science of observation and analysis of mass
medical phenomena. In 1963, 39 years later,
the University of Pennsylvania School of
Veterinary Medicine established a section of
epidemiology. This action was the result of
an awareness, on the part of veterinary edu-
cators, of the contribution that epidemiolo-
gists could make to their teaching and re-
search programs. It is the purpose of this
paper to present some of the thoughts and
experiences that have gone into the develop-
ment of an epidemiology program at the
University of Pennsylvania.

It would be best, at the outset, to clarify
what I mean by epidemiology. A working
definition can be stated as follows: "Epi-
demiology is the scientific study of the
factors involved in the occurrence and dis-
tribution of a medical condition in a popula-
tion."

There are several key phrases in this
definition; first of all, "the scientific study."
Epidemiology is a science. Like all other
sciences, it has an artistic component that
separates the excellent practitioner from
the mediocre, and like all other medical
sciences, it is founded on scientific methods
and procedures. Epidemiology is an applied

science that relies on various other disci-
plines to establish its facts; i.e., biostatistics,
microbiology, ecology, and others. The epi-
demiologist must be prepared to use all
disciplines to break down his problem into
its various components, to resynthesize these
components into an over-all explanation,
and to offer a program of action.

The second key phrase in the definition
deals with the "factors involved in the
occurrence and distribution." This encom-
passes all of the factors relating to the host
and its interaction with the environment;
that is, the biological, physical, social, and
host factors. It is not enough for the epi-
demiologist to know that Bacillus anthracis
causes anthrax. He wants to know something
about the conditions under which the bacillus
manages to survive in nature, the factors
involved in the method of exposure, and the
response of the host to infection. In a word,
the epidemiologist employs the holistic
or total view toward medical problems.

I have used the term "medical condition"
in my definition because we can discuss the
epidemiology of health as well as of disease,
both noninfectious and infectious disease;
of chronic problems as well as acute. "Medi-
cal condition" is a more inclusive term and
frees the epidemiologist from the former
confines of studying only epidemics.

The last point of the definition is that we
are concerned with populations: the herd, the
flock, the pack, the community. If we study
the individual, it is only as it relates to the
group experience. We recognize that popula-
tions are not simply aggregates of individuals,
but have group properties of their own. These
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properties can be characterized at any point
or over any period of time.

The purposes of epidemiology have been
defined as follows:

a. To define the extent of the problem.
b. To search for the factors of causation

and distribution.
c. To suggest a control based on a cause.
d. To evaluate the effectiveness of control.

With the above definition and purposes
as our guide, we have developed the follow-
ing teaching and research programs.

TEACHING PROGRAMS

Undergraduate

The primary objectives of teaching epi-
demiology to undergraduate students are:

1. To bring into focus, in a single place
in the curriculum, all of the principles and
concepts of group medicine.

2. To present specific methods for dealing
with these concepts.

3. To develop an appreciation for the
importance of medical statistics and the
proper use of these data.

In order to carry out these objectives, it
was deemed necessary to establish a separate
course in epidemiologic methods within the
Department of Applied Veterinary Medical
Sciences.

Before it was given a separate status,
epidemiology was included as part of a
course in veterinary public health. This was
not a sound policy, since it suggested that
the only application for epidemiologic meth-
ods was in the field of the zoonoses. Epi-
demiology's concern with the health of
populations makes it an essential component
of all forms of veterinary medical practice,
and it consequently deserves an independent
place in the curriculum.

The best place for such a course was
judged to be the second semester of the
junior year. By that time, the students had

completed all fundamental courses, includ-
ing elementary biostatistics, and were in the
process of applying that information to
clinical medicine. The last part of the junior
year was found to be an ideal time to in-
doctrinate the students in the importance
and use of medical records prior to their
entry into the clinics.

The scope of the course included a discus-
sion of the purpose of epidemiology, a de-
scription of the three fundamental methods
of epidemiology (descriptive, analytical, and
experimental), medical ecology and the
holistic view, vital statistics, simple bio-
statistical tests and procedures, methods of
assembling and presenting epidemiologic
data, sampling procedures, application to
acute and chronic disease problems, and a
discussion of control measures. Laboratory
sessions were held in biostatistics, data
presentation, and epidemiologic problem-
solving. Concurrently, two other courses
were offered that dealt with the epidemiology
of the zoonoses. An effort was made within
the epidemiology course to utilize non-zoo-
notic diseases as illustrations, wherever pos-
sible. A field trip to an Eastern Encephali-
tis Field Station was carried out to study
practical measures in the field.

A total of 15 hours were devoted to
lectures (1 per week). Ten additional hours
were devoted to laboratory sessions. The
material was well received and the teaching
objectives met. We have demonstrated to all
students the practical value of epidemiology
in most fields of veterinary endeavor.

In addition to the specific course, the staff
epidemiologist was frequently called upon
to give lectures in other veterinary courses
on epidemiologic principles, or on the epi-
demiology of specific diseases.

Graduate

A recent grant by the U.S. Public Health
Service has permitted the establishment of a
Graduate Training Program in Epidemi-
ology leading to an M.S. or D.Sc. degree.
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The objective of the program is to train
specialists in epidemiology. They will even-
tually staff the various veterinary schools,
pharmaceutical houses concerned with field
trials of vaccines and drugs, governmental
agencies concerned with animal disease con-
trol, and private veterinary institutions such
as the Angell Memorial Hospital and the
Animal Medical Center of New York City.

The student must take a course in graduate
medicine required for all graduate students
of medicine and veterinary medicine in the
Graduate School of Medicine. Additional
courses in biostatistics, a biological specialty
(such as microbiology), and a foreign lan-
guage will be required. The second year
will be spent in preparation of a thesis for
the Master's degree, which in all cases will
be a field problem with a laboratory phase.

An epidemiology laboratory has been es-
tablished that will provide facilities for the
student's work. The first graduate student
will be selected for this fall semester. It is
anticipated that when the Graduate Train-
ing Program has developed to a point where
there are 4-5 students in training, a graduate
seminar in epidemiology will be inaugurated.

It must be emphasized that this program
is not designed to replace the M.P.H. degree.
Those veterinarians who are interested in a
career in public health will best fulfill their
needs by going to a school of public health.
The graduate program is designed for those
who are interested in a career in epidemiol-
ogy in veterinary medicine per se.

Staff

The epidemiology section attempted to
influence and educate the faculty as well as
the student body in two specific ways. The
first involved the organization of a series
of staff seminars devoted to the epidemiology
of specific diseases. These seminars were
given by guest lecturers. The second ap-
proach was to offer assistance in the plan-
ning, design, and analysis of experiments to
staff members. Statistical help was engaged

for this purpose. In general, efforts with
the staff have been well received.

RESEARCH

In addition to the teaching responsibilities,
the epidemiology section is actively engaged
in research. The purposes of research are
threefold:

1. To satisfy the intellectual appetite of
the epidemiology staff.

2. To demonstrate to students and staff
the fruits of epidemiologic investigation.

3. To provide a matrix for graduate stu-
dent research.

I believe that only those actively engaged
in epidemiologic research can do an ade-
quate job in teaching this subject. In a
newly developing field, it is mandatory that
the knowledge of the instructor be based on
first-hand experience. It is not enough to
advocate the principles of procedure; one
must be able to demonstrate to the student
that these principles do work when properly
applied. Without the opening up of broad
avenues of research, the facilities and prob-
lems for graduate theses would be minimal.

An important area for epidemiologic re-
search in any veterinary institution involves
the case records of its animal clinics. Properly
organized and utilized, these records can
prove to be a gold mine of epidemiologic
information. After months of preparation,
we recently inaugurated a new data retrieval
system in our small animal clinic. This
system, called Termatrex, is produced by the
Jonkers Corporation of Gaithersburg, Mary-
land, and was first described for medical use
by Dr. H. M. Carpenter of the Bowman-
Gray Medical School.l In the near future,
we shall describe the application of this re-
trieval system to veterinary medical prob-
lems. We find that Termatrex is inexpensive,

1 Carpenter, H. M.: "A System for Storage and
Retrieval of Data from Autopsies." Amer 1 Clin
Path 38(5):449-467, 1962.

*1
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compact, flexible, and readily available for
use by all staff members without having to
program or send the data to some other
site for analysis. The record system has
been in operation for almost two months,
without any problems having arisen. It is
giving the staff, for the first time, control
of approximately 6,000 cases seen each
year in our small animal clinic. This will be
of inestimable value in teaching and in re-
search in clinical medicine.

Satellite systems are being established in
clinical pathology and in cardiovascular in-
vestigations for greater detail. We hope to
establish this system for all large animals,
and in all diagnostic laboratories in the near
future. Termatrex quickly and easily provides
the epidemiologist with the raw material
necessary for investigations. In cooperation
with one of our staff members, we are al-
ready planning the institution of a cancer
registry based upon this record system. It is
both desirable and necessary for the epidemi-
ologist to assume the responsibility for the
record system employed by the clinics of
his institution.

Another area that is fruitful for the epi-
demiologist involves "case-finding" tech-
niques. Years ago, I became interested in
this problem when I became involved in a
canine lymphoma study in New Jersey. The
problem was to develop a system to receive
information concerning confirmed lymphoma
cases. Our solution to this problem has been
described in the literature.2

Dr. Rhodes, staff radiologist, and I are
currently engaged in a pilot study utilizing
photofluorographic techniques for a canine
chest survey. We are interested in this
technique from the point of view of pul-
monary and cardiovascular disease detec-
tion. If the technique proves feasible, we
shall not only screen those dogs passing
through our clinics, but have arranged to

' Cohen, Daniel, et al.: "An Epidemiological
Study of Canine Lymphoma and Its Public Health
Significance." Amer J. Vet Res 20:1026-1031,
1959.

receive for screening the pets of owners who
have recently been diagnosed tubercular in
the city of Philadelphia and the State of New
Jersey.

We are currently providing laboratory sup-
port for a project in toxoplasmosis that is
being undertaken by our ophthalmologist (Dr.
Rubin), a senior student (Mr. Rubin), and
Dr. Leon Jacobs of the National Institutes
of Health. The purpose of this study is to
determine to what degree toxoplasmosis is
responsible for various ocular lesions in the
dog. From my point of view, this is a case-
finding problem involving isolation and sero-
logic techniques.

A few years ago, Dr. Bijlenga worked in
my laboratory at the Wistar Institute on the
use of acridine orange in the detection of
early bovine lymphoma cases. His publica-
tion indicated the potential value of this case-
finding technique.3

We are all aware of the two rather exten-
sive epidemiologic surveys that have been
and are currently being undertaken at the
University of Pennsylvania in canine cardio-
vascular disease and bovine lymphosarcoma.
These investigations are examples of studies
aimed at finding particular cases of disease.

Case-finding is, in fact, a means of deter-
mining the numerator of a given rate. Epi-
demiologists are also concerned with estab-
lishing the appropriate denominators. The
study of normal and hospital populations
provides the baseline for all sorts of com-
parisons of medical phenomena. The
characterization of a registered canine popu-
lation, according to geographic distribution,
was described by the author in relation to a
New Jersey canine lymphoma study.4 More
recently, we have been attempting to char-
acterize the hospital population at the Uni-

8Bijlenga, G., et al.: "The Use of Acridine
Orange Fluorescent Staining of Peripheral Blood
Cells as a Rapid Method for the Detection of
Abnormal Proliferation of Haematopoietic Tis-
sues." Bull Wld Hlth Org. 26: 688-692, 1962.

'Cohen, Daniel, et al.: "An Epidemiological
Study of Canine Lymphoma and Its Public Health
Significance." op. cit.
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versity of Pennsylvania small animal clinic.
We have found significant differences in the
cases seen as inpatients and outpatients.
This is important when one chooses to
make generalizations concerning a specific
diagnostic entity. We still have much to do
concerning the relation between our hospital
cases and the normal population from which
they are derived. Demographic studies and
sampling techniques will occupy an import-
ant place in our research.

In addition to the record system, the case-
finding techniques, and population studies,
I am also actively engaged in laboratory
research in virology. It is essential for the
epidemiologist to have a biologic specialty:
virology, immunology, pathology, etc. This
active involvement in laboratory research
allows for the proper supervision of gradu-
ate students' laboratory work and provides
a sounder biologic base when dealing with
epidemiologic principles.

The epidemiology section at present
consists of a staff epidemiologist, a statisti-

cian, a secretary, and two technicians. We
anticipate that we shall acquire additional
staff members for teaching and research in
the near future. We are preparing to look
at the problems of field trials of vaccines and
the statistical evaluation of various control
procedures. We hope that some arrangement
can be made to assist in the training of epi-
demiologists for South as well as North
America, and we are prepared to give tech-
nical assistance for this purpose.

In summary, I have attempted to present
some concepts and experiences relating to
the development of a teaching and research
program in epidemiology at the University of
Pennsylvania. I have described undergrad-
uate, graduate, staff education, and research
programs currently under way. I have em-
phasized the need for an independent disci-
pline in epidemiology to fulfill the objectives
of these programs, and hope that this disci-
pline can be put to the test in North and
South American veterinary medicine in the
near future.
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EPIDEMIOLOGY AND PREVENTIVE MEDICINE IN THE
TEACHING OF VETERINARY MEDICINE

DR. PEDRO N. ACHA

Regional Veterinary Public Health Adviser, Pan American
Sanitary Bureau, Zone III, Guatemala, Guatemala

For more than 20 years, and especially
during the last 10, the most oustanding
and qualified educators in the world have
pointed out that, apart from the scientific
study of the somatic aspects of disease, there
have been serious shortcomings in medical
education. Even more serious, because of
the rapid progress made in the different areas
of medical science, and the specialization
required for their study, teaching has evolved
in a process of splitting up of cases by
species, and sometimes by individuals. This
has tended to bring about in the student a
"highly specialized" concept of veterinary
medicine, a pre-eminent interest in the "case"
rather than the patient, and a subconscious
desire to learn the etiology, physiopathology,
and diagnosis of the pathological process,
which became more important, at times, than
the desire to cure or to alleviate suffering.

The concern with giving the student as
much up-to-date scientific knowledge as pos-
sible took up all the available time in a
curriculum that was already overburdened,
in all veterinary schools, and few opportuni-
ties were left for the student to devote atten-
tion to the study of phenomena that occur
outside the laboratories and clinics and that
are so important in the exercise of his pro-
fession.

Practice clinics, and above all clinics es-
tablished in the schools, afford the student
a view of only certain categories of illness,
and in certain species of animals. The initial
phases of almost all morbid conditions, a
large part of the pathology in the area

served by the clinic, and in general, the
natural history of disease cannot be studied
in such clinics through occasional and spor-
adic contacts between the sick animal and
the student; nor can the social, economic,
and ecological factors at play be duly ap-
preciated.

It was natural that the public health veteri-
narians, or those who were concerned with
the teaching of preventive medicine, should
have been the first to feel the need for a new
orientation with respect to veterinary medi-
cine. *The study programs introduced in
many schools of veterinary medicine in
Europe and in the Americas during the last
five years bear witness to that influence.

Nevertheless, public health veterinarians
have not been the only ones, and in many
regions not even the first, to single out the
need for modifying the teaching in such a
way as to integrate in the study of veterinary
medicine the concept of the biological and
ecological unit and of the relationship of
man to animals, without diminishing the
objectivity of the scientific method nor the
spirit of research that has led to so many
conquests over disease.

In a large number of veterinary medicine
schools in the Hemisphere, many professors
of medicine, microbiology, surgery, and clin-
ical medicine, for example, have been the
most enthusiastic proponents of programs
for the integration of the teaching of clinical
medicine with epidemiology and preventive
medicine.

This Seminar in itself shows that this
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process of integration is being carried out
successfully in our schools, not only through
coordination in the teaching of the basic
sciences, but also and above all, through co-
ordination of the teaching of epidemiology
and preventive medicine with clinical med-
cine and other related subjects.

Epidemiology generally has been con-
sidered a discipline of use only to those who
work in public health activities, whether in
schools of public health or in government or
municipal health services. One could ask
what value epidemiology could have for a
veterinarian in private practice or in some
other activity unrelated to public health.
Among the various possible answers to this
question, a fundamental one is that epi-
demiology today has the same relationship
to preventive medicine that any basic medical
science has to curative medicine. Paraphras-
ing J. R. Paul, we might say that this is a
science related to the circumstances whereby
one or more animals become or remain ill,
and to remedy that condition it is of funda-
mental importance to alter those circum-
stances in such a way as to protect the
animal or animals from a recurrence of the
disease.

The use of the term epidemiology, in the
modern sense, has been broadened to include
the study of disease in animals and even in
plants, thus giving the widest possible horizon
to biology. Even though in veterinary medi-
cine we have used the terms "enzootic" and
"epizootic" to describe the incidence or
prevalence of disease in animals, today it is
considered correct to refer to the epidemiol-
ogy of brucellosis or of bovine tuberculosis.
Similarly, plant pathologists utilize the term
epidemiology instead of "epiphytology" in
making reference to outbreaks of infectious
diseases in plants. Furthermore, although at
one time epidemiology was related principally
to infectious diseases, this field is now much
wider and includes diseases of unknown
etiology, accidents, nutritional deficiencies,
and even conditions produced by physical
or chemical agents.

What is epidemiology? Modem epidemiol-
ogy represents, in essence, the study of the
ecology of disease. If we look at a few
dictionaries, we shall come across the fol-
lowing definitions: "Medical science treating
of epidemics" (Webster's Collegiate Dic-
tionary, 1953). "The study of the occurrence
and distribution of disease, usually restricted
to epidemic and endemic, but sometimes
broadened to include all types of disease"
(Blackiston's Medical Dictionary, 1954).
All these descriptions were changed over
a generation ago by scientists such as Welch,
Frost, and Maxcy, who established broader
and more liberal concepts of epidemiology;
they considered epidemics to be only tem-
porary phenomena or phases in the occur-
rence of any disease.

More recently, Paul defines epidemiology
as the science "concerned with the circum-
stances under which diseases occur, where
diseases tend to flourish, and where they do
not."' Such circumstances may be micro-
biological or toxicological. They may be
based on genetic, social, or environmental
factors; sometimes religious or political
factors exert an influence, if it is found that
they have a relationship with the prevalence
of the disease.

Epidemiology encompasses two concepts.
It is a descriptive science used to demonstrate
the incidence and prevalence of a disease,
and it is a method of study. As a method of
study, it is used as an ordered scientific
procedure for the collection and analysis of
information related to the cause and develop-
ment of a disease. The line of thought and
inductive reasoning that characterizes scien-
tific method is, in essence, the same as that
which the investigator, faced with a problem
of diagnosis and treatment, follows in his
laboratory and clinic. All these methods have
as their objective the discovery of truth. But
the variables involved in epidemiology de-
mand a special attitude in that the animal

1 Paul, J. R.: Clinical Epidemiology. The Univer-
sity of Chicago Press, Chicago, 1958, p. 9.
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and the disease may be viewed as ecological
entities. It is necessary also to bear in
mind other disciplines that may serve to
support and sustain the investigator: scien-
tific methodology, ecology, immunology,
microbiology, and others.

What are the principles of epidemiology?
Inasmuch as the epidemiological method
seeks a solution, the adoption of control
measures is of basic interest. Their applica-
tion to communicable diseases involves three
basic elements-(1) source of infection, or
reservoir (agent); (2) route of transmission
(environment); and (3) susceptibles (host).
These elements are the primary factors to be
taken into account in the control of any
communicable disease.

Perhaps the most important point is that
epidemiology always deals with circum-
stances in which more than a single indi-
vidual is involved, the number being incon-
sequential, though the "group concept" is
maintained.

A place apart is assigned to the practical
use or application of this science, that is,
the decisions to be taken about "what to do"
with the information that has been collected,
or about how to alter the circumstances in
such a way as to prevent or to stop the
disease. Here, undoubtedly we are entering
the field of preventive medicine to which
applied epidemiology belongs.

On the basis of these ideas, we believe it
necessary that a certain amount of time be
devoted in our veterinary schools to the
teaching of epidemiology and preventive
medicine, since these disciplines constitute an
essential part of our total professional con-
cept. The veterinarian, because of the special
characteristics of his professional duties, must
always consider the group (the herd, the
stable, the sty), and that is the fundamental
approach of epidemiology. If we observe
the work of the members of our profession,
whether it be in the service of animal health
or pUUbic he 't, , in luiita. iyte ;vu.ay serv=

ice, in government or municipal food hygiene
services, or even in private practice, we shall

find that more than 60 per cent are engaged,
almost exclusively, in preventive medicine
activities. It is thus worth while to assess the
importance of a good grounding in this
field, in the light of the responsibilities and
significant role that veterinary medicine has
in this respect.

Dr. Hugh Leavell defines preventive medi-
cine as the science and art of preventing dis-
ease, prolonging life, and promoting physical
and mental efficiency. Public health, then,
may be considered as a kind of division of
preventive medicine, that is, that division
which requires the action or effort of
the organized community. Generally, the
term public health is used in connection with
a community of human beings. Veterinary
public health refers to the functions of the
veterinarian in the health programs carried
out in that community. Nonetheless, all
veterinarians, in one way or another, dis-
charge functions in the interest of public
health.

The dramatic appeal of preventive medi-
cine is little as compared with that of medi-
cine or surgery, and therefore it is not given
due attention by the veterinarian in private
practice, nor the recognition it deserves in
veterinary medical education.

In Latin America, where preventable dis-
seases such as foot-and-mouth disease, bru-
cellosis, bovine tuberculosis, and paralytic
rabies in cattle alone account for losses of
some $500,000,000 a year and are thus a
serious drain on the national economies, the
preventive approach should prevail over all
others and should predominate at all levels of
veterinary medicine education.

After analyzing these ideas, we ask our-
selves where and how in the veterinary
curriculum these disciplines should be taught.
If, hypothetically, we divide the teaching of
veterinary medicine into three basic periods,
we shall find the following: First, an initial
period of basic sciences, which covers the
teah--,-- nof sUAje-ts nsc-,gJ -- norm-l condi-

tion. Secondly, there is an intermediate
period in which are discussed the genesis of
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pathological phenomena and the ranges of
abnormalities-pathology, physiopathology,
infectious and parasitic diseases. In the third
period, the details of individual variations in
the different nosological units are studied,
that is, clinical medicine, surgery, and thera-
peutics, together with the technical disciplines
and the basic principles of administration.

From this, it can be deduced that the
teaching of these disciplines should begin in
the initial basic science period with instruc-
tion in the scientific method traditionally
known as "statistics," which will acquaint the
student with basic concepts of scientific meth-
odology. It is in the intermediate period,
when pathological phenomena and com-
municable diseases are studied, that the
teaching of the epidemiological method of
study is fundamental for an understanding
of the frequency, distribution, and causes of
those conditions and diseases. There re-
mains, then, the third period, of applied
studies, which should include teaching in
preventive medicine parallely with clinical
medicine, so that the student not only will
acquire a knowledge of individual variations,
but also study health problems in the differ-
ent periods of the life of the animal, focusing
his attention on the problems, not only of
the individual, but of the group-that is,
the different groups and species that make
up the animal kingdom. The student is also
taught the principles and methods of preven-
tion, the alterations that affect the health of
the animals in all stages of their lives, and the
means to put at man's disposal the resources
of the various branches of medicine for the
protection and promotion of health. This
subject may be considered as a preparation
for the study of public health, which normally
is also given in this third period of applied
studies.

What should be taught in epidemiology?
Considering the nature of our professional
activities, one of the basic goals of the stu-
dent of epidemiology is to understand the
pattern of a disease. This understanding

should be developed from the global as well
as the regional, national and, decidedly,
from the local point of view, especially inso-
far as practical application is concerned.
The student should know the epidemiology
of every disease, principally those of the
environment in which he works.

We have already referred to the term "ap-
plied epidemiology," and in agreement with
many authors we can also mention another
term, "clinical epidemiology." But these
terms are perhaps more applicable to the
work of the epidemiological specialist than to
the teaching of epidemiology. Dr. Enrique
Pereda divides epidemiology into two types,
descriptive and analytical. The descriptive
type is concerned with the description of
the extent, nature, and relative importance of
the disease as affected by different variables
and attributes (sex, age, race, species, habi-
tat, etc.), as well as the trend it follows in
the course of time and the prognosis of its
future variations. He describes "analytical
epidemiology" as the investigation of the
causal relationships of the disease under
study, its ultimate object being to aid in es-
tablishing procedures for controlling the risk,
whether through diagnosis, prevention or
treatment. All will agree that this is the
ideal method of teaching in the field of
infectious and parasitic diseases.

Epidemiology is based on three basic
sciences: (1) clinical medicine, which per-
mits the diagnosis of the disease through the
systematic description of subjective and ob-
jective symptoms; (2) pathology, which
permits the correct classification of the dif-
ferent morbid conditions; (3) statistics,
which provide a method for the collection,
tabulation, and analysis of data to show
the relationships between facts observed, and
for determining if the differences may or
may not be attributable to chance.

In view of the importance of this topic,
we should add that the analysis and inter-
pretation of the data made available through
epidemiology contributes to the efficient
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administration of available resources, and
these studies thus equip the student to ap-
preciate administrative needs.

The use of the epidemiological method,
and its refinement through the daily practice
of constructive criticism, is the only means
whereby the veterinarian can develop the
faculty of scientific exactness, which should
be the hallmark of his profession, and op-
portunities for contributing to the application
of the basic principles of efficient public
health administration.

Veterinary medicine has an essential func-
tion and responsibility in the fields of pre-
ventive medicine and public health. The
veterinarian should be encouraged to partici-
pate actively in this field, to which he can
contribute so much.

One of the best places to give the initial
stimulus is in the schools of veterinary
medicine. Dr. W. C. Hagan pointed the
way when he said: "The essential work of

the schools of veterinary medicine is to give
a solid general and basic training in the
fundamentals of science which form the
basis for the prevention, control, and treat-
ment of animal diseases, and thereafter to
give to the students some indications as to
the applications of the education they have
received. At the same time, a sufficient pro-
portion of time should be devoted to teaching
the basic and applied phases of preventive
medicine." 2

This does not imply that every student
should be trained to carry out duties as a
public health veterinarian after graduation,
but rather that any veterinarian, whether in
public or private service, should be equipped
with the knowledge that will permit him to
take his place at the side of other professions
in this vital work.

2 Author's personal reference.
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REPORTING OF HUMAN AND ANIMAL DISEASES AND
THE NEED FOR INTEGRATION OF REPORTING

DR. DONALD F. DAMUDE

Regional Veterinary Public Health Adviser,
Pan American Sanitary Bureau, Zone V, Rio de Janeiro, Brazil

In order to keep abreast of public health
problems, as well as problems of animal
disease control, a complete and reliable sys-
tem of reporting is needed. Likewise,
records of deaths and sickness in both human
and animal populations are indispensable to
the planning of public health and animal dis-
case control programs.

PROBLEMS OF REPORTING

While, in general, the reporting of human
vital and health statistics has been more
successful than the reporting of animal data,
it still leaves much to be desired. In the
1957 issue of the Demographic Yearbook of
the United Nations, estimates are found that
show just how incomplete is the registration
of human deaths. It was calculated that 90
per cent of the deaths registered in the Amer-
icas were recorded for only 12 countries
and 7 political units, and the data for these
was also subject to considerable error. Two
countries of the Hemisphere were excluded
from the estimate since they did not have
such mortality data available; one of them
however did report for the Federal District
and capital cities. It is thus seen that there
is a great need to improve the reporting of
human deaths, not to mention the notifiable
diseases, the reporting of which in some
Latin American countries is limited to areas
under the jurisdiction of local health centers.
Such reporting methods naturally reflect a
very small percentage of the sickness ex-
perience of the total population.

As for animal disease statistics, control
officials must content themselves with reports
of outbreaks and estimates of losses, a true
picture of the animal disease situation being
always difficult to obtain in spite of the co-
operation of official veterinarians and busy
practitioners.

In spite of the above, in recent years some
governments have taken an increased interest
in the procurement and analysis of both
human and veterinary vital statistics and
health data.

ANIMAL DISEASE REPORTING

The purpose of animal disease reporting is
to furnish information on a continuing basis
that will make it possible to estimate the
losses caused by each disease, provide warn-
ing of change in disease incidence, and aid
in the planning of sound preventive, control,
and eradication programs.

Animal morbidity and mortality reporting
programs, as carried out in the United States,
are described by J. L. Hourrigan in the text
Comparative Medicine in Transition. In
1955, an animal disease reporting system was
established in the Agricultural Research
Service. Good progress has been made in
the last few years. Routine reports that are
prepared and distributed include the fol-
lowing:

1. Monthly Reports:
a. Brucellosis eradication
b. Tuberculosis eradication
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c.

d.
Animal morbidity reports
Consolidated reports (animal
diseases at public stockyards and
establishments)

2. Annual Reports:
On the same subjects as those listed
above, plus reports on sheep and
cattle scabies eradication; blue
tongue; encephalitis and rabies in
the United States.

In this country reports received from
veterinarians in private practice are con-
sidered to be of great value. Deficiencies en-
countered in standard reporting systems may
be overcome by including data from
diagnostic laboratories, stockyards, and
slaughterhouses and through epidemiological
investigations and surveys in animal popula-
tions.

In Canada, the Animal Health Division of
the Department of Agriculture publishes
monthly reports on outbreaks of reportable
contagious diseases of livestock and poultry.
Numbers of infected premises are given, by
provinces, and up-to-date figures on control
activities for tuberculosis, brucellosis, and
Johne's disease are included. The annual
report of the Director-General gives a yearly
summary of all activities of the Division, in
addition to current veterinary vital statistics.

Similar reporting systems and sources are
found in most other countries of the Ameri-
cas. But in all the countries the lack of
veterinarians, problems of communication,
and the deficiency of laboratory diagnostic
facilities are always limiting factors that must
be taken into account.

HUMAN MORTALITY AND MORBIDITY

STATISTICS

While it is generally understood that the
notification of contagious diseases is an es-
sential measure for protection of the com-
munity against epidemics, there is greater
resistance to the reporting of other diseases

in which preventive measures do not depend
on such notification.

To help solve this problem, sampling
methods in sickness surveys have been em-
ployed by public health agencies. A classic
example of the use of these techniques is the
Canadian sickness survey conducted in 1950-
1951. The survey covered a period of 14
months, each household in the random
sample being visited monthly. The size of
the sample was calculated so that results
would be within the margin of error 95 times
out of 100.

The objectives of the survey were deliber-
ately broad and the intent was to secure
estimates reliable enough for planning and
implementing health programs in three main
aspects of health. These were:

a. The incidence and prevalence of illness
and injuries of all kinds.

b. The amount of medical, nursing, and
other types of health care received.

c. The volume of family expenditures for
each of the various types of health service.

The Canadian authorities were fully aware
of the experimental nature of the methods
used in the survey, but were able to conclude
that such methods are useful tools and that
they hold for the future a wider application
in demographic and health statistics.

INTERNATIONAL COOPERATION

With a view to extending international co-
operation in the areas of public health, ani-
mal disease control, and livestock develop-
ment, agencies such as the Pan American
Health Organization, the World Health Or-
ganization, the Food and Agriculture Organ-
ization, and the Office of International
Epizootics, have concerned themselves with
the improvement of disease reporting meth-
ods in their member countries. In 1948
the International Lists of Diseases and
Causes of Deaths were revised for the
sixth time and published by WHO under the
title Manual of the International Statistical
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Classification of Diseases, Injuries, and
Causes of Death. It included for the first
time many categories corresponding to dis-
eases that do not cause death. More recently,
PAHO/WHO published in Spanish and dis-
tributed widely an International Classification
of Diseases1 patterned after the one published
in English by the U.S. Department of Health,
Education, and Welfare. This text classifies
diseases and operations and serves as an
index of diagnosis in hospitals.

The PAHO has a health statistics program
specifically designed to assist member coun-
tries. Trained statisticians serve as consul-
tants in all six of the Zones of the Region of
the Americas. In Peru the Organization pro-
vided consultant services to the biostatistics
program of the Ministry of Health, and to
improve the quality of basic data, the follow-
ing steps were taken:

1. Development of new instructions and
standard forms for use in hospitals, in local
health centers, and by physicians.

2. Interviews with units supplying basic
dktta.

'3. Short courses for persons in charge of
statistics in the various services.

In Brazil the Organization is collaborating
with the Federal Government in the setting
up of vital statistics registration areas. It is
expected that the work undertaken in such
areas, now limited to the northeastern section
of the country, will be extended throughout
the country.

The Pan American Zoonoses Center, also
a project of the PAHO, has been compiling
and analyzing data on animal diseases of in-
terest to public health. A recent publication
on animal tuberculosis in the Americas and
its transmission to man,2 contains practically
all the statistical data available on this dis-

'Pan American Health Organization. Clasifi-
cación Internacional de Enfermedades Adaptada
para índice de diagnósticos de hospitales y clasifi-
cación de operaciones. Scientific Publication PAHO
52. Washington, D.C., 1961.

2 García Carrillo, C., and Szyfres, B.: La
tuberculosis animal en las Américas y su trans-
misión al hombre. United Nations Food and Agri-
culture Organization, Rome, 1963, 62 p.

ease in the Hemisphere. Government officials
and private investigators from almost all
countries of the Americas cooperated in this
undertaking. Another important activity of
the Center is that related to the standardiza-
tion of diagnostic methods and procedures
for the zoonotic diseases.

NEED FOR INTEGRATION OF HUMAN AND
ANIMAL DISEASE REPORTING

The obvious overlap of interest in the
reporting of human and animal health statis-
tics is in the area of zoonosis control. Dis-
eases transmissible from animal to man are
of unquestionable interest to public health
authorities. The reverse transmission of zoo-
notic infection from man to animal must also
constantly be kept in mind by animal disease
control authorities. The passage of human
tuberculosis to animals in some European
countries where bovine tuberculosis has
practically been eliminated, is a case in point.

During recent years diseases of free-living
wild animals and birds have received a con-
siderable amount of attention by workers in
a number of countries throughout the world.
The reports received not only have added to
our knowledge of the diseases themselves,
which may bear on the marked fluctuations
in some wild animal populations, but also
point out the role of wildlife as reservoirs of
infective agents for man and domestic ani-
mals. As more information becomes avail-
able, greater consideration will no doubt
have to be given to wildlife as disseminators
of causal agents of human disease. As far
as we are aware, there does not exist today
any organized service for the reporting of
such specialized data to either veterinary or
medical workers.

SOME OBSERVATIONS AND
RECOMMENDATIONS

Today as never before, there is an aware-
ness throughout the world of the need for
rapid social and economic development. With
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this awareness comes the realization that
both short-term and long-term planning is
essential.

The first step in planning is the collection
of data. How can we define our problem or
establish priorities without first having access
to reliable facts and figures? Do we have
these for our animal disease problem in the
Americas?

What priority, for example, should be
given to a brucellosis control program over
the establishment of a cement works? We
can only have accurate answers to such ques-
tions if we improve our animal disease re-
porting.

It is interesting to note that at this
Seminar attention is being given to the
inclusion of the discipline of statistics in the
veterinary curriculum. We will all agree that
the teaching of the statistical method is
absolutely necessary in any scientific course
of study. In addition to basic instruction on
methods, we would like to insist that particu-
lar attention be paid in veterinary schools to
the statistical recording and reporting of the
cases of animal diseases and the collection,
compilation, analysis, presentation, and dis-
tribution of statistics pertaining to those dis-
eases.

The organization of national committees
on veterinary statistics should be encouraged.
The purpose of these committees would be
to facilitate the exchange of information and
views between the various national agencies
responsible for the collection and analysis
of animal disease and animal production
statistics. Further aims would be to achieve
essential uniformity in records and tabula-
tions in order to produce comparable statis-

tics needed for national and international
purposes.

We would also like to see organized, pos-
sibly under the sponsorship of FAO and
WHO, a Pan American seminar on animal
health statistics where the following could be
discussed:

a. Existing organizations and procedures
for the collection of animal mortality and
morbidity statistics in the Americas.

b. Methods suitable for the collection of
animal mortality and morbidity statistics
in the Americas.

c. Methods suitable for the collection of
animal health statistics at different stages of
administrative development.

d. Training of personnel for the collection
and compilation of animal disease statistics.

e. Establishment of lists of causes of
death suitable for use in areas where only
semiprofessional or lay sources of informa-
tion are available.

f. Establishment of a center for the classi-
fication of animal diseases and the standard-
ization of diagnostic procedures. (The Pan
American Zoonoses Center is suggested as a
possible location.)

g. Establishment of an international class-
ification service and coding system for free-
living wild animals, to assist in the study of
wildlife disease dissemination.

To meet the need for integration of human
and animal disease reporting, it would seem
desirable to set up some type of exchange
system between specialists in veterinary and
human statistics. Special tables could be
published with selected data on the zoonotic
diseases, as supplied by public health and
animal disease control authorities.
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MEAT HYGIENE IN THE VETERINARY CURRICULUM

A REPORT

DR. JAMES D. LANE

Chief, Meat Hygiene Training Center, Meat Inspection Division,
Agricultural Research Service, U. S. Department

of Agriculture, Chicago, Illinois

The veterinarian lives in a changing world,
with many cross currents of interest pulling
him first in one direction and then another.
These tides of influence place great stresses
on the profession of veterinary medicine and
challenge the leaders of the profession to use
their greatest skill and understanding in pro-
viding direction for their colleagues. The
social change that is sweeping the world is
bound to result in broad changes in even the
oldest of our service professions. Yet a pro-
fession, to remain viable, must serve the
society within which it lives and breathes.
When the needs of the society change, the
services of the professions must also change.
It is during these times that the leaders of the
profession must sense the changing role of
the service that the profession is to perform.
By a combination of foresight and insight,
the leader must prepare and smooth the
change of emphasis in professional services.
In providing this needed function, the
leader assures that his profession maintains
its high standards and codes of discipline
during the process of internal evolution.

It would seem that the veterinary profession
of North America finds itself at such a
crossroads today. The social needs of the
people are being expressed, and even de-
manded, more and more insistently. It has
long been the custom for the private practi-
tioner to maintain the paramount position
within the veterinary profession in many parts
of North America. Now, however, the role
of the public practitioner is assuming a new

importance in our part of the world. This
public practitioner is the man who inspects
the meat you eat, controls the movement and
inoculation of potential disease-carrying live-
stock, and isolates the source of zoonoses
affecting the health of mankind. As our
population becomes ever larger and the
needs of society ever greater, it is the public
practitioner who will be increasingly called
upon to provide the new services demanded
by the public.

The private practitioner has done and is
doing a noble job and will continue to per-
form his time-honored function. However,
the needs of the public are always changing
and growing and the trend is now unmis-
takably in the direction of greater public
service by the professions. We, as veteri-
narians, would be remiss if we failed to
recognize the syndrome of the changing
public needs.

One of the rapidly developing needs of
the Americas is that of meat hygiene. As the
living standard rises, the people increase
their consumption of meat protein. And with
the increased consumption, there is a cor-
responding greater interest in the quality of
the meat consumed. We, as a profession,
must ask ourselves: "Who is to provide the
leadership in this field of increasing general
interest?" The microbiologist would welcome
the opportunity to assume leadership. So
would the trained sanitarian, and the food
technologist. And each of these groups has
many qualities and abilities of value in meat
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hygiene. Yet none possesses the composite of
knowledge and understanding required for
the field of meat hygiene.

A comprehensive meat hygiene program
must be able to accomplish the following
goals:

1. Practice veterinary preventive medicine
by detecting through ante-mortem and post-
mortem inspections the disease conditions
that could ravage the livestock industry of
the nation.

2. Practice veterinary public health by
safeguarding the consumer from diseases
transmitted from animal to man.

3. Practice professional ethics by pro-
tecting the consumer from the sale of loath-
some meats and products.

4. Practice sound economic policies by
observing the public right to know what
they are buying. This is done through a
full and truthful labeling system.

It is obvious that one profession is pre-
eminently qualified to meet the goals: the
profession of veterinary medicine. The
veterinarian has mastered the basic scientific
disciplines upon which the study of human
and animal health rests. He is a medical
man. He is also an ethical man with a broad
education in the humanities as well as the
sciences. He, and he alone, is the natural
leader in the evolving field of meat hygiene.

Since our interest today is in how to accept
the challenge that meat hygiene presents to
our profession, let us look at the problem
from both the veterinary education point of
view and from the viewpoint of the operating
meat hygiene program. The majority of
meat hygiene programs are administered by
the national, state, or local government. A
major responsibility of the veterinary pro-
fession, then, is to provide basically trained
individuals for service within these govern-
ment agencies. Therefore, in a sense, the
agency and the school determine how a man
will be prepared to serve the public in exer-
cising his professional competence. However,
the profession as a whole must understand

the importance of meat hygiene to the pro-
fession and then support effective meat
hygiene programs, as well as the academic
changes required to provide undergraduate
students with high-quality instruction in the
field. In other words, if we see an effective
meat hygiene program as a real need of
society, then our profession must assume the
leadership of this field and help the veteri-
nary schools to adjust their curricula so that
competent veterinary meat hygienists are
graduating to fill the positions of responsi-
bility in the meat hygiene programs.

Two months ago a meeting between
teachers of meat hygiene from U.S. and
Canadian schools and officials of the Meat
Inspection Division of the U.S. Department
of Agriculture was held in Chicago. The
purpose of the meeting was to arrive at a
model meat hygiene course that could serve
as a measuring stick for each of the veteri-
nary schools. The conclusions reached are
significant and may serve as a focus of in-
terest for schools in the remainder of the
Americas as well as for nations in other parts
of the world. Consequently, I should like
to point out a few of the conclusions and
suggest that we use these as building blocks
to improve the quality of meat hygiene in
other countries. I am not saying that be-
cause a model course was adopted in the
United States, the same course should be
adopted by those present here. However, the
work done in Chicago can form the basis for
our own evaluation and discussions. It is
obvious that the meat hygiene problems of
one country may not be identical with the
problems of another. And if that is the case,
the training the students receive in the
different countries should differ.

It is suggested that at least 40 lecture
hours be devoted to meat hygiene in the
veterinary schools. The objective of the
course would be to train the student in the
application of basic sciences to the principles
and practice of meat hygiene. Both red
meats and poultry are included in the study
of meat hygiene. Also, if at all possible,
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arrangements should be made to spend at
least another 40 hours of well-supervised
experience in a meat or poultry packing
plant. This practical application of the theory
of meat hygiene is considered as clinical
experience necessary to turn out a knowl-
edgeable practitioner of meat hygiene. Ante-
mortem and post-mortem inspection, as well
as the study of processed food controls,
should be included in the clinical experience
in the meat packing plant. The emphasis of
the slaughtering operations is to be directed
toward making professional disposition of
animals, carcasses, and parts from a suitabil-
ity-for-food viewpoint.

The lecture hours would include the fol-
lowing:

1. A history of, and orientation of the
student in, meat hygiene. To point out the
significance of an effective program, a dis-
cussion of the diseases common to animals
and man is a good starting point. Also, meat
hygiene as a professional career or as a
part-time function of a private practice is
explored.

2. Meat hygiene agencies at the federal,
state, and local levels are explained, with
some detail about the function and operation
of each agency. By being acquainted with
the meat hygiene programs in effect, the stu-
dent can better judge the job opportunities
that will be open to him after graduation.

3. The general principles of food hygiene,
including how a program affects the health
and the economy of the nation, are analyzed.
The relationship between good legislation and
good program is explored and the close link
between meat hygiene and animal disease
control is pointed out.

4. Environmental aspects of food produc-
tion are an important area of interest. They
include sanitation principles and practices,
the type of plant facilities and equipment
needed, the control of insects and rodents,
and a study of water purity as affected by
the source and distribution system. Sewage
disposal methods are also explored.

5. Anti-mortem inspection is discussed,
with an explanation of the reasons why it is
necessary, how the live animals may be
passed for slaughter, condemned, or held for
treatment, and what facilities are required
for adequate inspection.

6. Post-mortem inspection would receive
more attention than any other aspect of the
course. The facilities needed for effective
inspection are listed and the relationship be-
tween basic science and infectious agents of
a health hazard to the consumer are evalu-
ated. Esthetic considerations are dealt with
and the nature of the pathology is discussed
as it relates to wholesomeness. All of these
considerations lead to a professional disposi-
tion of the carcass and parts, in accordance
with basic and applied science.

7. Methods of handling inedible and
condemned material and of destroying it, for
food purposes, are discussed. The importance
of this aspect of meat hygiene is sometimes
overlooked. The removal of diseased car-
casses and parts is to little avail unless the
condemned material is destroyed under close
supervision.

8. The reinspection of meat food products
such as sausage, smoked ham, lard, and
canned meat is essential to a complete meat
hygiene program. It is during the manu-
facture of these products that deception or
adulteration can most easily occur. A corol-
lary feature is the application of truthful
and informative labels to the meat products.

9. Meat microbiology and chemistry tell
what occurs during the various processing
and preservation treatments. Included would
be evaluations of the effect on meat of freez-
ing, rendering, canning, curing, and heating.
The irradiation of meat and its effect on
muscle tissue is included.

10. The principles of food poisoning and
the way in which handling and storage prac-
tices aid or retard bacterial growth is ex-
plored. The microbiological and chemical
contaminants are identified and epidemiol-
ogical studies are described.
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11. Chemical residues are of increasing
importance in meat hygiene, owing to the
widespread use of new toxic herbicides and
insecticides. The veterinarian must know
which chemicals are the ones of concern, how
they are to be used, their toxicity to man, and
their importance as a health hazard when
found in the tissues of meat animals.

12. Parasitology as it applies to meat
hygiene is important from a health viewpoint
in all parts of the world. The study of tri-
chinosis, cysticercosis, and other parasites
transmissible from animal to man should
either be carefully studied as a section of the
meat hygiene course or reviewed fully if the
basic information is presented elsewhere in

the curriculum.
This brief review of the components of a

meat hygiene course, as viewed in the United
States and Canada, can be used as the basis
for a similar study at this Seminar, or on a
broader scale, in the Latin American nations.
However, you are the leaders and conse-
quently must accept the responsibility for
guiding the change toward a broader, more
comprehensive training in meat hygiene.

With your skillful direction, meat hygiene
can become one of the real bulwarks of our
profession in the future. The assurance of a
clean, wholesome meat supply is a worthy
service and one the veterinarian must be
well-qualified to perform.
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Teaching of Statistical Methods
and Their Application



THE TEACHING OF STATISTICS TO MEDICAL STUDENTS

DR. C. R. LOWE

Professor of Social and Occupational Medicine, Welsh National
School of Medicine, Cardiff, England

Karl Pearson, in his life of Francis Galton,
recalled that in 1900 the council of the Royal
Society of London passed a resolution recom-
mending that "mathematics should be kept
apart from biological applications." But the
advancing tide of quantitative biology could
not be held back, and today it is hardly neces-
sary to argue the case for familiarizing
medical students with statistical ideas.
Overtly, or by implication, statistical concepts
lie at the heart of much recent thinking about
biological problems. And a knowledge of
statistical methodolgy has become an essen-
tial part of the medical scientist's equipment;
for whether he is working in the laboratory,
at the bedside, or in the field of population
studies, he is faced with the fact that most
medical problems have of necessity to be
examined through a grid of interrelated
physiological, psychological, and social vari-
ables. It is true that, after qualification, the
majority of medical students will have little
opportunity to use statistical methods in their
practice, but if they are to read medical books
and journals critically they will certainly need
to be familiar with the use, limitations, and
abuse of the commoner statistical procedures.
For the clinical textbooks are still littered
with dubious numerical statements about
prevalence, prognosis, predisposition, and
treatment; and a rash of significance tests
and scatter diagrams has now spread to the
pages of even the weekly medical journals.

The need for medical students to be aware
of the importance of the statistical way of
looking at medical problems and to have
some understanding of the general principles

that underlie the statistical method of han-
dling and interpreting biological data may be
obvious; but how that awareness can best
be developed, and the principles taught, is
still far from clear. In 1962, at the request
of the World Health Organization, I inquired
about the teaching of statistics in the 27
undergraduate medical schools of the United
Kingdom. I found that there was little agree-
ment about aims and methods, and that the
content and extent of teaching in the various
schools appeared to depend as much upon
the interests and background of individual
teachers as upon any clear idea of what and
how much a medical student needs to know.

At six of the 12 undergraduate schools in
London, the subject is not taught, although
the problem of how to introduce it into the
curriculum is said to be under review. At
the four schools in Scotland, at the schools
of Wales and Northern Ireland, and at seven
of the nine English schools outside London
(the exceptions are Oxford and Cambridge)
a place has been found for it in the curricu-
lum, but the amount of time allocated varies
enormously from school to school, ranging
from one hour at Liverpool to more than 40
hours at Aberdeen. Responsibility for the
teaching is also very varied. There is a chair
in medical statistics at only one undergradu-
ate medical school (Belfast), and the subject
is most commonly taught from the depart-
ment of social medicine (or its equivalent).
At some schools, however, departments of
physiology, biochemistry, or pharmacology
have taken the initiative and in a few in-
stances a university department of statistics
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plays an active part in the teaching. At most
schools the course of instruction is voluntary
in the sense that there is no examination in
the subject, and students' reactions to the
teaching range from (at the best) tolerance
to (at the worst, and more commonly) active
dislike. The teachers themselves often ex-
press dissatisfaction with present arrange-
ments and indicate that substantial improve-
ments need to be devised.

Before I discuss the purpose of teaching
statistics to medical students, what they
should be taught, and how, when, and by
whom the teaching should be done, it will
be helpful to consider why the teaching has
developed so erratically and is in general
still so unsatisfactory.

WHY THE PRESENT POSITION IS

UNSATISFACTORY

There is little doubt that in the past the
main barrier to the advance of statistical
teaching in medicine has been a general
and deep-rooted antipathy on the part
of most clinicians to any form of nu-
merical thinking. This was perhaps due in
part to a feeling that the statistical approach
to medicine conflicted in some way with the
humanitarian bedside approach of the doctor
to his patient. It was due also to the fact
that, until recently, few of the multitude of
remedies in the therapeutic armamentarium
could stand up to critical appraisal, and
consequently there was an understandable
reluctance to put any of them to the
numerical test. Since the introduction of the
sulphonamides and the antibiotics, this rea-
son for a clinician's aversion to statistics
has been removed. The doctor today has a
great deal more to offer his patients than
diagnostic acumen, relief from pain, and a
comforting bedside manner; now he can
often provide prophylactic, curative, or
palliative treatment, the effectiveness of
which has been convincingly demonstrated
by statistical methods. Nevertheless, curricu-

lum committees still tend to be weighted
with clinicians who, if not hostile to statistical
teaching, consider its claim to space in the
crowded curriculum of low priority.

Unfortunately, the amount of space needed
for an effective course of statistical teaching
is considerable. It is possible, though not
easy, for a good teacher to arouse students'
interest in the need for an informed numer-
ical approach to medical problems, and to
make them aware of some of the dangers
of accepting figures at their face value in a
short course of four or five one-hour lec-
tures. Many more hours of teaching time
are needed, however, if students are to be
taught to interpret laboratory tests and bed-
side observations and measurements in the
light of what is known about physiological
variation and observer variation; to under-
stand the statistical principles underlying the
design of laboratory experiments, therapeu-
tic trials, and population surveys; and to be
given some idea of the sources and reliability
of morbidity and mortality data. If to this is
to be added instruction in the simpler
statistical procedures, with perhaps a little
practice in the collection, sorting, tabulation,
and interpretation of data, the demand for
teaching time becomes formidable-so for-
midable that in many schools this would be
regarded as an insuperable obstacle to the
introduction of a satisfactory course.

An important contributory cause of the
present unsatisfactory position of statistical
teaching is the shortage of suitable, qualified
teachers. A very persuasive voice is needed
to convince undergraduates of the relevance
of numbers to medicine, and teaching ma-
terial has to be related closely, forcefully,
and convincingly to their laboratory and
clinical interests. This calls for either a
doctor with special knowledge of statistics, or
a statistician with biological interests. There
are very few medically qualified statisticians;
non-medical statisticians with a biological
background are almost as difficult to find,
and when found have to be persuaded that
university life has advantages that outweigh
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the attractions of the salary they can com-
mand in industry or with the drug firms.

Another difficulty arises out of the wide
variation in mathematical ability of medical
students. This, no doubt, is attributable in
part to the great variety of teaching methods
used in schools. It seems likely also that
medicine is selective for students with less
than average aptitude for figures-perhaps
the mathematically inclined are attracted by
the more scientific disciplines. Whatever the
reason, the teacher gets the impression that
among medical students the ability to as-
similate statistical ideas and to handle nu-
merical data is so variable that formal in-
struction in large classes is not very effective.
It also adds to the difficulty of small-group
teaching and practical work. A mathematic-
ally gifted student with a slide-rule or book
of logarithms will produce an answer to a
problem that the teacher has posed before
many of his fellows have grasped its mean-
ing. And there will be one or two students
in the group who are so mathematically ob-
tuse that they are virtually number-blind.

The allocation of a place for teaching
statistics at too late a point in the medical
curriculum is also a reason for unfavorable
reception of the subject. There is much to
be said for introducing a developing mind
to the statistical way of looking at natural
phenomena at school. In 1952 the Teaching
of Statistics Committee, appointed by the
Royal Statistical Society, presented a memor-
andum on the teaching of statistics in schools.
It underlined the broad educative value of
the statistical approach and the way in which
it can "help the citizen to play a proper part
in the everyday life of a democracy" by en-
couraging "a habit of disciplined thinking
about ordinary affairs in terms of quantities,"
and it went on to "urge that the subject
should be introduced into all secondary
schools as part of the general education." If
everyday examples are chosen and everyday
words are used, a good teacher should not
find it difficult to arouse in older children an
interest in the ideas of randomness, proba-

bility, frequency distribution, and sampling,
by getting thern to collect data relating to
their everyday interests, to subject them to
simple manipulations, and to speculate on
their significance. Unfortunately, however,
there are still few schools where this is done,
and responsibility for inculcating the statisti-
cal approach into young minds remains with
the universities. The earlier this is done the
better. By the time a medical student has
reached his fourth of fifth year-and this is
when the subject is commonly taught-he is
too absorbed by the fascinations of clinical
practice to pay much attention to, or see the
relevance of, statistics to medicine. Even if
he does, the critical and logical edge of his
mind is likely to have been blunted by the
preceding years of fact-cramming, and he
will find it difficult to reorientate himself to
the statistical way of looking at things.

Another common cause of difficulty is the
placing of too much emphasis on arithmetical
and algebraic procedures, and too little
emphasis on the ideas and general principles
underlying the statistical approach to bio-
logical and medical problems. It is not easy
to achieve a satisfactory balance between sys-
tematic instruction and intellectual stimula-
tion, between the acquiring of facts and the
understanding of principles; but there is no
good reason why medical students should be
made to grapple with even moderately ad-
vanced statistical procedures or to learn by
heart a series of mathematical formulae.

There is one other point to which refer-
ence must be made: the question of an ex-
amination in the subject. In the United
Kingdom it is now the fashion to decry com-
pulsory attendance at lectures and to play
down the need for written examinations.
However, without one or the other, it is quite
unrealistic to expect students to pay any
attention to what most of them regard as at
best a marginal, and at worst an irrelevant
subject. Of the two methods of compelling
attention, a written examination is both more
in keeping with the university idea and more
effective.
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Against this background I propose to con-
sider what medical students should be
taught, and how, when, and by whom the
teaching may best be done.

WHAT TO TEACH MEDICAL STUDENTS

We must be quite clear in our own minds
about the purpose of teaching statistics to
medical students, before we attempt to dis-
cuss what the content of a teaching program
should be. It is certainly not to enable them
to design their own experiments, conduct
their own surveys, or analyze their own re-
search data. This type of teaching is a
postgraduate matter. The basic purpose
should be to help them to acquire what
Bertrand Russell has described as "the habit
of forming opinions on the evidence and of
holding them with that degree of certainty
which the evidence warrants." At a more
superficial level it should be to help them to
read their medical books and journals more
critically, to appreciate the value and limita-
tions of numerical statements about medical
matters, and to avoid the commoner mistakes
in the interpretation of the results of clinical
and laboratory experiments and of popula-
tion surveys.

What statistical ground needs to be cov-
ered if medical students are to be helped
to acquire these habits of mind? Most
teachers would probably agree that all of the
following subjects should be discussed:

1. The idea of a frequency distribution,
and the need for measurers of dispersion
and summarizing indices, and their implica-
tion in relation to natural variability and to
physiological and biochemical norms.

2. The idea of sampling, and the problem
of bias, observer variation and patient varia-
tion in relation to clinical measurements, the
design of experiments, and population sur-
veys.

3. The statistical concepts of chance and
probability, and the rationale of significance

tests, and their use and abuse in relation
to medical problems.

4. The concept of correlation and of con-
current and causal relationships.

5. The use of diagrams and their abuse:
what diagram is appropriate for a given
purpose and how to construct it; how to
interpret diagrams; and how to recognize
when they have been misused (deliberately
or subconsciously) to lend support to doubt-
ful arguments.

6. The use of percentages, ratios, and
rates; the sources, imperfections, and limita-
tions of official local, national, and inter-
national medical statistics; and the need for
standardization when comparing data from
different sources.

HOW TO TEACH MEDICAL STUDENTS

Although most teachers would agree in
principle with the program outlined above,
answers to the questions when, by whom, and
in how much detail the component parts
should be taught, remain very much a matter
of personal opinion. In the introduction to
their Recommendations as to the Medical
Curriculum, the General Medical Council in
1947 agreed that it was important for medi-
cal students to acquire some knowledge of
statistical method, but they thought it "pre-
ferable not to include in the new recom-
mendations any provision as to the period
during which, or the relation with other
subjects in which, it should be taught." This
has left medical schools with plenty of room
for maneuver and experiment, and in some
instances an excuse for doing nothing. In
consequence, as we have seen, practice varies
widely from school to school. On this diffi-
cult and still controversial subject, I can
offer no more than a personal opinion, based
directly on teaching experience in two medi-
cal schools and indirectly on knowledge of
recent developments in other schools in the
United Kingdom.

59



TOPIC IV

The following general principles offer a
guide to what is required:

Medical students must be made familiar
with the statistical approach and its rele-
vance to biology at the earliest possible
moment in their university training.

The need for the numerical approach to
biological and medical problems must be
given proper weight throughout the medical
curriculum, from the preclinical years on-
wards.

The subject must be taught by people
with a direct and day-to-day interest in medi-
cal problems. This does not mean that the
teachers need to be doctors. It does mean,
however, that the approach should be bio-
logical and medical rather than mathematical.

Because of the wide range of mathematical
ability found among medical students, teach-
ing should as far as possible be in small
groups, and sophisticated algebra and too
much tedious arithmetic should be avoided.

If these principles are accepted, it follows
that the subject does not easily lend itself to
being taught to medical undergraduates as
a separate discipline, but is more readily
introduced in relation to their immediate in-
terests at successive stages in their training.
To this end the teaching may conveniently
be divided into three parts: (a) general
principles and methods; (b) the application
of statistical methods to medical problems;
and (c) vital and health statistics.

GENERAL PRINCIPLES AND METHODS

This course is best given alongside ana-
tomy, physiology, and biochemistry and, for
it to be effective, at least 10 one-hour periods
of formal teaching are needed. Its purpose
is to introduce students to the problem of
the variability of physical, physiological, and
biochemical measurements in man; to the
ideas of normal and continuous distributions,
summarizing indices and measures of dis-
persion, population and sample, and proba-

bility and correlation (and its interpretation);
and to the application of these ideas to the
design of experiments and surveys. A sup-
plement of practical work is necessary. In
this respect, measurements of arterial pres-
sure taken with the mercury sphygmomanom-
eter in the physiology laboratory provide
excellent material not only for illustrating
how a physical attribute is distributed in a
sample of the young adult population, but
also for discussing the problem of observer
variation in clinical medicine.

THE APPLICATION OF STATISTICAL METHODS

TO MEDICAL PROBLEMS

The need for a statistical approach to the
design of laboratory experiments can be
pointed out in biochemistry and pharmacol-
ogy, and the complications introduced by
observer variation can be further illustrated
in the context of the students' own laboratory
work. In the teaching of therapeutics, an
opportunity is provided to enlarge upon the
problem of bias in sampling, to indicate how
therapeutic trials are planned, and to ex-
plain the rationale of the simpler tests of
significance. At the same time, the student
can be taught to regard with a sceptical eye
the therapeutic claims made in breakfast-
table medical literature. The need for and
value of properly controlled trials of pro-
phylactic therapy can be illustrated during
bacteriological teaching with the examples of
BCG and the poliomyelitis vaccines.

Clinical medicine presents many opportu-
nities to remind students that in the popula-
tion biochemical measurements are continu-
ously distributed, and that consequently
there is no clearly defined line between the
normal and the pathological. Attention can
also be drawn to the complication of ob-
server variation in the interpretation of diag-
nostic procedures such as chest X-ray and
electrocardiography, and even in the record-
ing and interpretation of symptomatology.
These ideas are perhaps best imparted at
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the bedside or in the side ward by means of
joint teaching sessions held by the depart-
ments of medicine and of social medicine,
with active student participation. In addi-
tion, while the student is studying clinical
medicine, there is a place for discussion in
small groups of selected articles drawn from
recent issues of medical journals, to illustrate
the presenting of numerical data, the inter-
pretation of tests of significance, and above
all, the need for a careful and informed sta-
tistical approach to a medical investigation
and a logical presentation of its results.

HEALTH AND VITAL STATISTICS

This part of the course finds its natural
place in the teaching of social and preven-
tive medicine and allied subjects. It will in-
clude size, structure, movement, and growth
of populations, sources of mortality and mor-
bidity data, summarizing indices in common
use, factors influencing health (biological
and social), methods of measuring and
comparing the health of populations, and
the numerical description and evaluation

of health services and their activities. There
is a tendency to separate this material from
the main body of instruction under the head-
ing of vital or medical statistics, but it is
probably more effectively presented, and it
is certainly more readily accepted, as illus-
trative material in the general teaching pro-
gram of social medicine.

Teaching statistics in the manner outlined
above has two great advantages; by allow-
ing the subject to permeate the whole of
undergraduate training, it overcomes the dif-
ficulty of finding a separate place for it in
the over-crowded curriculum; and by always
relating the subject to his current biological
and medical interests, it holds the student's
attention. The program has, however, one
disadvantage: it is difficult to present the
subject matter of a discipline in a coherent
fashion when it is divided between many
teachers. Until each medical school has a
department of statistics, responsibility for
coordinating the teaching and for ensuring
that the necessary ground is covered must
rest with the department of social medicine,
and members of the department should
participate in the teaching at every stage.
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Harvard University, Boston, Massachusetts

A good deal of the functioning of statis-
tics is devoted to the counting and measur-
ing of events and things, and the organiza-
tion of the resulting numbers into forms that
will allow general conclusions to be drawn.
So, in the assessment of disease, counts and
measures are used to answer questions that
deal with what may be considered forces
(of morbidity and mortality) acting on a
population. These forces may be made up
of very complex components, but the end
result can be expressed simply in terms of
the events that are produced by them. We
can in fact write, in a general sort of way:

Population X Force = Events

and, if we want to estimate the size of the
force, we can transpose and get:

Events
PForce opulation

The last term is in the form of what is called
an incidence rate, that is, a number of
events counted, over a stated time, referred
to the average population in which they oc-
cur. The rate can then be used to compare
the relative size of forces in different pop-
ulations or in the same population at differ-
ent times, a greater force being implied by
a higher rate. Rates are generally multi-
plied by some convenient factor, as 1,000
or 100,000, which will yield a reasonable
number in front of the decimal place. In
making comparisons, the base of the rates
must be checked to see that it is the same.
For example: 30 deaths occurring in a
town with an average 2,500 population dur-
ing a year would be expressed as 30/2,500

or 0.012 or 12 per 1,000 (written 12/
1,000) per year-a "crude death rate."

There is another type of relation refer-
ring to the action of a force on a popula-
tion. That is (assuming steady states):

Events X Duration = Existence

which can be illustrated by the fact that, in
a stationary population,

Births X Average length of life = Population.

This leads to another sort of rate:

Existence Events x Duration
Population Population

which measures the relative prevalence of
a condition in a population at a point in
time: the point prevalence rate, or simply
prevalence rate.

Clearly, the two rates do not measure the
same thing and cannot be directly compared.
The prevalence of a disease depends on two
factors: its incidence rate and its dura-
tion. The incidence rate of tuberculosis may
be lower in white than in nonwhite, yet
the prevalence rate may be higher because
the disease is more chronic and has a longer
duration and therefore more cases exist, rela-
tively, at a given instant.

There are two ways of getting information
for the construction of rates: either we go
out to do our own measurements and counts,
or someone else does them and tells us
about them, directly or by way of published
reports. Either way, the counting of events
and of existence implies two different
methods. Counts of events must be made
by someone who is on the spot when things
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happen: the doctor who sees a case of ill-
ness, or the undertaker who buries a body.
The construction of incidence rates by the
counting of events implies at least three sep-
arate procedures, each of which must be
checked for validity:

1. Recognition: Has the person who re-
ports the event sufficient knowledge to iden-
tify it when it occurs? This covers a wide
scale of abilities. Almost anyone can recog-
nize death, but it takes considerable expertise,
as well as laboratory equipment, to make a
credible diagnosis of infection by some ob-
scure virus. In accepting the figures of a
published disease report, one should always
ask himself whether the reporter had a
valid basis for diagnosing the disease; in
comparing rates from different reports, the
relative efficiency of the reporters must be
weighed, as well as their threshold of defini-
tion of a "case," which may vary from an
almost imperceptible infection to a lethal
process.

2. Reporting: What is the mechanism of
transmission of the information to the or-
ganization issuing the report? Does it tend
to accumulate all cases recognized, or only
a variable fraction? What is the constraint
on reporting? Death reports, for instance,
are generally more nearly completely re-
ported than disease notifications, because
the mechanism usually requires a report for
disposal of the body.

3. Classification: When a complex of
several conditions is reported, generally only
one is included in the tabulation, as for ex-
ample, the "cause of death" selected from
a death certificate. The more or less arbi-
trary choice of a most significant condition
may introduce considerable variation be-
tween tabulations made by different people
and at different times. This will introduce
little confusion in the case of an obviously
overriding pathology, such as fatal infectious
disease, but may prove confusing when it is
a case of the occurrence of a chronic dis-
ease in the company of others, any of which
might have been fatal.

Prevalence rates involve a different mech-
anism. The existence of a condition must
be determined in a population, or usually a
sample. This is done generally by a survey
or a census; the survey may be performed
by ourselves, in which case we should have
a fairly clear idea of our definition of a
"case" and the methods used to determine
it. Our own survey results should be rea-
sonably comparable between different pop-
ulations and times, provided we make sure
that we always measure in the same way.
It is somewhat harder to be sure that prev-
alence rates as determined by different ob-
servers are strictly comparable. It was,
for instance, difficult for two observers to
arrive at the same figure for enlarged spleen
rates in the same population in estimating
malaria prevalence, even though they had
been trained together and presumably used
identical scales. To be meaningful, the sur-
veyed sample must of course be representa-
tive of the whole population.

Incidence and prevalence rates clearly
have different functions. Incidence may be
determined fairly easily in acute diseases in
which the onset is definite and easily diag-
nosed, provided an observer is there to rec-
ord it. Prevalence, on the other hand, would
here be a poor measure because it fluctuates
rapidly with the course of an epidemic
and may be low shortly after the peak has
been reached. The opposite is true for
chronic disease in which fluctuations are slow
and in which the onset is usually indeter-
minate within wide limits, the date of report
or of first discovery usually being used, in-
stead, to calculate incidence rates. Inci-
dence may be calculated from repeated prev-
alence surveys, on the basis of new cases
occurring in the interval. It may be esti-
mated from a single prevalence figure if a
reliable assessment of the average duration
can be made. Under certain assumptions,
another type of estimate can be made from
the gradual increase, with age, of the pro-
portion of the population showing evidence
of past infection.

Anything expressed in numbers automat-
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ically assumes a sort of magic property of
exactness that attaches to anything asso-
ciated with a figure. The precision of the
number is unconsciously taken to reflect the
preciseness of the information on which it
is based. This is not necessarily true; occa-
sionally it is far from the truth. In order to
avoid wrong deductions and unfortunate
conclusions, there are certain questions that
must be asked before one evaluates statis-
tical evidence, especially when it is expressed
in rates.

To begin with, a rate has a numerator
and a denominator. We sometimes forget
this and inspect only the numerator, obliv-
ious of the fact that the rate is influenced
by its denominator as well. Some of the
questions asked of the numerator may
well be: What data are included? Are they
the proper figures to answer our questions?
Who gave us these data? Was he competent
to collect them? Did he know what he was
doing? Was he thinking of something else?
How were the data obtained? By methods
consistent with our understanding of pa-
thology? At what threshold of definition of
a "case"? When were the data obtained?
Near enough in time to be reliable, or so
long ago that almost everything has possibly
changed? Finally, why were the data col-
lected? For some specific purpose, to an-
swer a definite question, or as a matter of
routine? Or just out of curiosity?

There is a definition: "Statistics is like
garbage, because once you collect it you
must do something with it." Many accum-
ulations of statistics are made with no par-
ticular end in view, and are analyzed merely
because it seems such a shame to throw
them away. This rarely results in fruitful
conclusions.

There are also questions to be asked of
the denominator. The first sounds silly: Is
there any at all? If so, does it include the
"population at risk," that is, the one among
which the events counted actually took
place? Does it exclude, as far as possible,
parts of the population not at risk? To
measure a force, events must be counted in
the population on which the force acts, and

the rate must be based on that population.
The force of measles morbidity, for example,
can be measured more accurately by exclud-
ing from the denominator that part of the
population already immune; those over 15
years old, for example. It would be even
more accurate to base the rate entirely on
those susceptible to measles, but this figure
is hard to come by except on the basis of
careful surveys in limited population groups.

Various types of rates measure various
forces. The main ones are of the form:
event/population (incidence) and existence/
population (prevalence). There are others,
such as event/event, like the infant mortality
rate in which deaths under a year of age are
referred to live births during the same year,
since the latter are usually a better estimate
of the infant population than the census fig-
ure. Then there is the type existence/exist-
ence, of which point prevalence is an ex-
ample. One example of the type event/
event is the proportional mortality rate. This
rate, which is simply the proportion of all
deaths during a period assigned to one cause,
has its uses but must be handled with ex-
treme caution. It has no population at risk
and so measures no risk. It is sometimes
used on primitive countries without vital
statistics, on the basis of hospital data, to
estimate changes in certain causes of death.
For example, if 10 per cent of all hospital
deaths last year were caused by malaria,
and only 5 per cent this year, the force of
malaria may have decreased by half; or it
may have remained constant while other
forces doubled; or other reasons might have
kept malaria cases from coming to the hos-
pital.

Any rate may be said to answer a ques-
tion. It is sometimes not easy to determine
what question is answered by the rate, or
whether it is the one asked. A frequent
statistical fallacy is to accept a rate as an-
swer to one question while, in fact, it applies
to an entirely different one. For example,
the crude birth rate for New York City in
1957 was 20.3/1,000 while "upstate" (the
remainder of the state) it was 23.3 per
1,000 total population. The ratio of the
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city rate to the remainder was 0.87. On the
other hand, the rate per women aged
15 to 44 years was 91.2 in the city and
113.9 upstate-a ratio of 0.80 and percep-
tibly lower. The difference is that the first
rate is "demographic" and combines the two
factors of proportion of childbearing women
in the population and their individual pro-
duction in producing increase of population.
The latter eliminates the factor of popula-
tion composition and deals with individual
production; it is a measure of "fertility."
Clearly, each rate answers a somewhat
different question and the two must not be
confused with each other, though each is
legitimate in its place.

Three rates of great interest in measuring
forces of disease are morbidity (incidence),
mortality, and case fatality. These three are
closely interconnected. Morbidity is defined
as:

Cases of disease occurring during period
Average population

while mortality is:

Deaths from disease during period
Average population

Case fatality (an event/event rate) is:

Deaths from disease during period
Cases during period

It is therefore possible to write:

D/P D Mortality rate
C/P -- C Morbidity rate Case fatalit

or:
Mortality rate = Morbidity rate X Case fatality

It can therefore be seen that mortality
is really made up of two independent com-
ponents: the force of morbidity acting on
the population to produce disease, and the
force of mortality acting on the cases to
produce death. Mortality can vary with
changes in either rate, or both. For ex-
ample, mortality rates of diphtheria and
of scarlet fever have, in recent years, shown
an almost parallel decline. Case fatal-
ity of diphtheria, on the one hand, has
changed relatively little while morbidity has
shown a sharp drop, presumably the result

of toxoid immunization campaigns. The
case of scarlet fever is just the opposite;
morbidity has remained almost constant but
case fatality has decreased a great deal,
probably owing to the newer treatments
with sulfa drugs and later antibiotics. It is
clearly essential, in studying changes in
disease mortality, to take both factors into
account.

There are many ways in which rates may
be misinterpreted. Some of these fallacies
are obvious while others may be quite diffi-
cult to detect. For instance, a statement
was recently made in the daily press that 61
per cent of all automobile accidents involved
drivers who had been driving for more than
10 years, while only 21 per cent had driven
between 6 and 10 years, and 17 per cent for
5 or less. The conclusion stated was that
drivers tended to get more careless as the
years rolled on. This is a case of "no de-
nominator"; there is no population at risk,
and no age distribution of all drivers. There
is only a proportion distribution of ages of
accident drivers, a type of "proportional
mortality." Silly as it seems, this sort of
fallacy is often met with, usually in the
daily press but sometimes in more preten-
tious "scientific" articles. It is a case of:
"White sheep eat more than black sheep-
because there are more of them."

More often, a rate may measure a hidden
variable and not the one that is apparent.
For example, the death rates of males over
15 years of age are highest in the widowed
group, next highest in the married, lower
in the divorced, and lowest in the single.
Interpreted at their face value, these figures
might be taken as strong advice against
marriage and urgent counsel for early di-
vorce if one accidentally finds himself a
bridegroom. This association disappears
when the factor of age is considered; for
equal age groups the order is quite differ-
ent. Married men then have lower death
rates than single, and widowed and divorced
men have the highest. The main factors in
the first rates were the differences in average
rates of the groups, from the youngest
(single) to the oldest (widowed). Even
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the corrected rates cannot be interpreted in
terms of cause and effect. Do married men
live longer because of their wives' tender
care, or are healthy men more apt to get
married than sick ones? Which is cause and
which effect? This brings up another im-
portant point. We must always turn a ques-
tion both ways and ask: is A due to B?
Or B to A? Or could both of them be due
to some outside factor that we are not
measuring? In general, statistics point to
associations without indicating their direc-
tion.

An interesting case is that of a prominent
physiologist who found a high degree of
association between reported intake of ani-
mal fat in the diet of some populations,
and the reported level of deaths from ar-
teriosclerosis. Further analysis showed,
among other things, that the association was
even higher with animal protein. Evidently
one or more hidden variables could be in-
volved.

The statement is often heard that the risk
of malformations is greater among white
babies than among nonwhite. In a recent
publication, such a statement was based on
the following figures:

White ........
Nonwhite.

All deliveries
23,729

2,094

Deaths
868
132

The author based his statement on the
ratio of malformations to all deaths, which
shows a considerably higher value for
whites. This is a proportional mortality and
so not a measure of risk. Referring the
deaths to the real population at risk (all
deliveries), it is seen that there is no dif-
ference to speak of. The proportion of mal-
formations in dead babies is lower in non-
white merely because there are so many
other forces of mortality. The question an-
swered by the proportional mortality is:
Given a dead baby, is it more apt to be
malformed if white or nonwhite? This is
not the question that was asked.

It has been said that the reporting of cases

of disease is generally unsatisfactory; only
a fraction are ever reported, and this frac-
tion varies with the general interest and im-
portance of the disease. This would not be
so bad if the proportion remained the same,
because then the variation of reports would
be a correct index of the disease situation.
But the recognition and reporting of dis-
eases vary considerably between times of
epidemics, when doctors are aware of them,
and times when there are no epidemics,
when cases are less apt to be recognized.
A case in point is the poliomyelitis reported
in New York City in 1949. The total re-
ported incidence was 31/100,000, but the
secondary incidence among families of
primary cases was 1,317/100,000, or some
40 times higher. The divergence may have
involved various causes. First, there is a
real danger of family contact; this appar-
ently played only a small part, because most
secondary cases followed the primary within
their incubation periods. Second, there is
the probability that several members of a
family jointly had contact with the same
source. Third, a home with a case of polio-
myelitis is apt to have more children, whose
incidence rate would be high. Last, and

Malformations
128
13

Malf./Deaths
14.7%
9.8%

Malf./Deliv.
5.4/1,000
6.2/1,000

most important, once a case has been diag-
nosed the doctor is thinking of the disease
and recognizes in others symptoms that nor-
mally he would pass over. What would
usually be called an intestinal upset (and
sometimes is one) becomes suspect polio.
The matter of diagnostic threshold is very
important in comparing rates from differ-
ent sources.

In making comparisons it is important
that both populations enter into the account
completely. It is misleading to compare
numerators only and to neglect denomina-
tors. One of the best and simplest devices
for making comparisons is the fourfold
table that divides the data into four cefUs:
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Factor A
Present Absent

a b
c d

Total
a +b
c+d

a+c b+d a+b+c+d=N

Without this minimum account of infor-
mation in four cells, no estimate of asso-
ciation can be made. Consequently, if any
item of the four is omitted, no estimate is
possible. The table can be analyzed in dif-
ferent ways. One measure of association is
the "relative risk," which is simply the ratio
ad/bc. If this has nearly the value of 1, the
two variables are independent; if it is larger,
there is positive association: one variable
goes with the other, as polluted water and
typhoid fever. If it is less, the association
is negative: the presence of one variable
goes with the absence of the other, as vac-
cination and smallpox.

It is good practice to put data into the
form of a fourfold table to see whether all
necessary information is provided. If all
cells are not filled, no conclusions can be
drawn. A good many studies suffer from the
fallacy of the "empty cell." For example,
some years ago a small-film chest survey
was done for tuberculosis in an urban pop-
ulation. It was decided to investigate the
possibility of using this method as a screen-
ing device for clinical heart disease and ac-
cordingly a sample of films was read with
this aim in view. Individuals with suspect
films were subjected to a thorough clinical
examination and the proportion of subjects
with suspect films who showed clinical heart
conditions was calculated. Despite argu-
ments, no sample of negative small films
was followed up, on the plea that clinical
examinations were too costly to waste on
negative material. If the results are put into
a fourfold table, they look like this (the
figures are not accurate):

There is, then, no possible way of esti-
mating the advantage of using screening
over the simple process of going into the
street and picking subjects at random. A
good deal of expensive work led to no use-
ful result.

As another example, some time ago the
U.S. Public Health Service announced that,
in the previous year, only 10 per cent of
reported cases of poliomyelitis had received
Salk vaccine. This, they felt, indicated 90
per cent efficiency of the vaccine. When
the data are put into fourfold form, they
show:

Vaccinated
+ - Total

Polio + 10 90 100
- ? ? ?

Total ? ?

An inspection of the table shows that the
statement makes no sense at all.

The fourfold table is generally tested for
"significance" by the method of chi-square,
which can be calculated in different ways.
"Significance" merely tests whether an ob-
served difference could be due to chance or
whether we must assume that some factor
has operated. The basis of the test is to
assume that there is really no difference in
the origin of the two samples ("null hy-
pothesis") and to ask: If this is true, what
would be the chance of accidental differ-
ences as large as the one observed, or larger?
If this probability is appreciable, nothing
more can be said about the difference; it
may be real, but there is too much pos-
sibility that it is due merely to chance. If

Clinical Heart
Disease

Present Absent Total
X-ray Suspect 10 90 100

Clear 900 900

? ? ? 1,000

Factor B Present
Absent

Total
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the probability is small, the null hypothesis
is rejected and the decision is made that
there is a real cause for the difference.

What that cause is, does not immediately
become apparent. It may be due to the factor
we are investigating; it may also be something
associated with this, as age was associated
with marital condition. It may be the result
of the selection of the sample with which we
are dealing, which favors one group over
another. Thus, it is common to find ad-
vantages ascribed to some new treatment
for which subjects were carefully selected
from the most promising patients and whose
results are compared with those of the old
treatment that was given to the remainder
of the group, who were poorer risks. In
interpreting results as due to direct associa-
tions between stated variables, it is neces-
sary to make sure that, insofar as possible,
other sources of variation have been equal-
ized so that they will not contribute to the
differences.

The laboratory experimenter can carefully
equalize his variables and make sure that no
extraneous factors enter unequally. The
field investigator, or epidemiologist, must
deal with facts as they are provided by a
totally unplanned experiment conducted by
nature. Factors can be interrelated in many
ways. Sometimes it is possible to eliminate
the effects of some variables by comparing
groups in which they are equalized. For
instance, in tracing the sources of an epi-

demic of food poisoning, the association
with an item of food is separately calculated
in subgroups that did and that did not
also eat some other item. When it is im-
possible to rule out the effect of outside
variables, we must come to our conclusions
with a lively sense of possible errors that
may have entered into our estimates, and
approach our findings in a humble and
guarded spirit.

We must remember that the value of sta-
tistical analysis lies in its ability to gen-
eralize: to take data obtained from a sample
and to apply them to the whole population
from which the sample comes. We are no
longer interested in the sample itself, which
is past, except for what it can tell of the
future. Does vaccination confer protection
against disease in the group studied? If so,
it will do so in the entire population, pro-
vided that (a) the difference is "real" and
not possibly due to sampling deviations,
like cards in successive hands of a game;
and (b) the sample truly represents the
population from which it comes and not
some aberrant group that reacts differently
from the remainder. To ensure the validity
of both postulates may involve a good deal
of statistical knowledge and procedure, but
in general mistakes will be minimized by
the use of common sense and a critical and
skeptical look at the source of our figures,
with some idea of what to look for.
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PUBLIC HEALTH ORIENTATION OF THE UNDERGRADUATE
VETERINARY STUDENT

A GUIDE TO THE TEACHING STAFF

DR. MARTIN P. HINES

Chief, Veterinary Public Health Section, State Board of Health,
Raleigh, North Carolina

VETERINARY MEDICINE IN A

CHANGING WORLD

Man has always lived close to animals
and depended upon them for survival. First
he trapped and hunted for food and cloth-
ing; later he domesticated animals for food,
transportation, power, companionship, and
pleasure. As human and veterinary medi-
cine advanced, man found even greater
uses for animals. In the development of
drug potency and toxicity trials, surgical
procedures, effective vaccines, and other
phases of medical research, including the
exploration of space, animals have contrib-
uted a great deal to the health of people,
livestock, and pets. However, in time and
through medical progress, man realized that
animals, as well as being beneficial, often en-
danger human lives because some animal
diseases are transmissible to man. For cen-
turies epizootics, or animal epidemics, threat-
ened the extermination of animals man
depended upon, but not until the Pasteur
era did man realize that these diseases posed
a threat to his own health.

The word zoonoses is applied to infec-
tions of animals that are secondarily trans-
missible to man. Rural people generally
contract these diseases through the handling
and slaughter of livestock or the consump-
tion of diseased milk or meat. Routes of
infection-skin, mouth, respiratory tract-
offer unlimited opportunities for the ex-
change of the infectious bacillary, viral, my-
cotic, and parasitic agents. Each year "new"

or variant disease strains found in animals
are added to the growing list of zoonoses,
which now number more than one hundred.
Although the common means of infection is
direct contact with infected animals or con-
sumption of their products, infection is often
acquired through vectors, such as plague-
infected fleas and encephalitis-infected mos-
quitoes. In dealing with the zoonoses we
need to know more about ecology, or the
mutual relationships between living organ-
isms in the environment.

Another major broad area of veterinary
public health is the interprofessional team
approach to comparative medicine and all
its aspects. Included would be the role
veterinarians are playing in space medicine,
radiobiology, laboratory animal medicine,
and chronic disease research. The research
effort against the great killers of mankind
throughout the world-cancer and heart
disease-are classic examples of the value
to be derived from the comparative ap-
proach to disease. In both areas, veteri-
narians are working with physicians and
others in an attempt to conquer these
diseases. One veterinary school in the Uni-
ted States (University of Pennsylvania) has
received a $1,100,000 grant to study com-
parative cardiovascular disease and has been
designated by the World Health Organiza-
tion as the world center for training scien-
tists in comparative aspects of cardiovas-
cular disease. Other veterinary schools in the
United States have extensive research proj-
ects directed toward the problem of the
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relationship of viruses to cancer in man and
animals.

Another vital area involving veterinary
medicine in a changing world is the prob-
lem of feeding a hungry world with whole-
some food. Dr. W. R. Pritchard, Dean of
the School of Veterinary Medicine, Uni-
versity of California, lists two main responsi-
bilities of veterinary medicine to our society:

a. It must provide the means for main-
taining the health of man's food-producing
and fiber-producing animals, as well as of
draft, companion, feral and other animals
so that they may serve the purposes for
which they are kept.

b. In conjunction with appropriate med-
ical agencies, veterinary medicine must de-
velop and implement control measures
for diseases that animals may transmit to
man.

In order to meet these responsibilities,
veterinary students must be taught as much
as possible about the diseases of all kinds
of animals and how they interact with man.
For a moment let us look at our role in the
first responsibility and see how it is re-
lated to the very survival of man. People
have existed without automobiles, tele-
vision, bathrooms, and even clothes or
houses, but they have never existed without
food. The primary human needs are food,
shelter, health, and recreation. Health is
dependent upon food, and more than two-
thirds of the world's population is underfed
and poorly sheltered. A former Director-
General of the Food and Agriculture Or-
ganization, in commenting on the magni-
tude of the world-wide problem, stated: "It
is not the atomic bomb, but the food crisis
that may destroy us." In a recent article
Dr. Frederick Stare, Head of the Depart-
ment of Nutrition, Harvard School of Pub-
lic Health, stated: "The harsh realities of
life on earth stand out in even more alarm-
ing perspective when we consider the pos-
sibilities of subsistence against the prospect
of our exploding world population. If more
than half of the three billion people now

in the world do not have enough to eat,
what are we to do with six billion mouths
a generation hence?"

With the breaking up of the colonial
empires of the nineteenth and twentieth cen-
turies and the emergence of a series of new
nations, there has risen a host of world
problems, other than political, that are re-
lated to the food crisis. One is the serious
shortage of veterinarians in these new na-
tions, which may result in a complete
breakdown of disease control. This is of
concern to the older nations because many
of these destructive diseases can easily be
conveyed by modern traffic from one coun-
try to another. For example, at the present
time it is believed that fewer than 100 vet-
erinarians remain to serve the great live-
stock population of the vast central area of
Africa. The ratio of veterinarians to live-
stock units is probably greater than 1:1,000,-
000. In Europe it is 1:7,000 and in the
United States, 1:20,000. If these problems
are not solved they could become an invi-
tation to world disaster.

The relationship of veterinary medicine to
the problem of feeding a hungry world, the
control of the zoonoses, and the broad area
of comparative medicine have been men-
tioned in these introductory remarks be-
cause they are basic to the understanding
of the efficient teaching of veterinary public
health in our schools of veterinary medicine.
Unless the teacher and the student are
properly oriented to the problems of our
society, how can such a vast amount of in-
formation be imparted to the student so
that he may make a worthy and satisfying
contribution to the society in which he
lives?

RESPONSIBILITY AND PUBLIC HEALTH

The teacher and the student should be
well oriented to the broad problems affect-
ing our society today and the role of the
veterinary profession in the solution of these
problems. The veterinary profession can be
proud of its contribution as an active, par-

71



ticipating member of the health team. It is
unfortunate that in the past we have often
exhibited many symptoms of an inferiority
complex. Human medicine and veterinary
medicine cannot be divorced and members
of both professions need to consider the
tremendous importance of one to the other.
We must also understand clearly our respon-
sibilities as well as our opportunities.

Public health methods have in many ways
shaped the civilization in which we live. The
development and survival of our modern
society is closely related to public health
advances. In my introductory remarks a
somewhat alarming picture of the critical
food shortage was described, but there are
bright areas. The prevention of the spread
of communicable diseases and the control
of fatal epidemics permit two-thirds of the
world's population to live safely in crowded
cities. The world-wide population explosion,
as well as the increase in the aged popula-
tion, are further evidences of public health
victories.

For practical purposes, public health may
be defined as the application of scientific
knowledge for the protection and promotion
of man's health. It is unfortunate that many
scientific principles that public health work-
ers can apply may be capable of causing
serious harm. Antibiotics infused into the
cow's udder to provide disease-free milk
may sensitize an individual to these life-
saving drug. Radioactivity, which can be
harnessed to detect and prevent disease,
may also be directed into a hydrogen bomb
for man's destruction or contaminate his
food supply through fission products. Ad-
vances in microbiology have provided many
disease-preventing vaccines as well as meth-
ods for effective biological warfare. Insect-
icides developed through chemical research
may become dangerous poisons or carcino-
gens when used on or around farm animals
and products. Hormones, antibiotics, and
other additives fed to livestock as growth-
stimulating substances may be dangerous to
the farmer who handles the product and to

the consumer if not properly administered
or withdrawn before slaughter. Farm ponds
developed for irrigation and recreation may
become reservoirs for outbreaks of human
and animal leptospirosis or places where
children accidentally drown. These examples
illustrate the judgment necessary in the
practice of public health, and this judgment
must be imparted to the student by an en-
thusiastic, well-trained teacher.

The practice of public health is not merely
the application of physical and social
sciences as they relate to health. It also calls
for ethical and political judgment. It draws
upon ethics because public health activities
must be assessed in terms of the good and
the harm they might do. It is political in
that it entails decisions affecting the future
of populations. I have attempted to de-
scribe briefly an area where both the teacher
and the student must be knowledgeable if
our profession is to make its maximum con-
tribution to our society.

PRESENT AND FUTURE AREAS OF

INVOLVEMENT IN THE TOTAL

HEALTH PROGRAM

Veterinary medicine is moving through a
period of sweeping transition, striving to
meet the challenges of a swiftly changing
world. The role of the veterinarian is be-
coming more far-ranging, more vital, do-
mestically and internationally. To meet
these challenges our schools of veterinary
medicine must widen their educational out-
look and reorient their academic aims. The
Council on Education of the American
Veterinary Medical Association is making
plans for a seminar to study and explore
all facets of veterinary education in the Uni-
ted States. Our educational philosophy must
continue to provide broad training, but must
be enlarged in depth. The veterinarian has
long been known for his versatility, but the
veterinarian of tomorrow must be not only
a biological scientist but a social scientist
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as well, knowledgeable in economics, pol-
itics, law-and still be a good veterinarian.
In his community, as a successful practi-
tioner he must be skilled in treating large
and small animals, serve as an adviser to
governments in public health, know how to
treat zoo animals, be familiar with an array
of regulatory animal disease programs, and
remain active in civic, church, and political
organizations. This means that our schools
must keep their curriculums in a constant
stage of re-evaluation and revision.

As we strengthen the curriculum, the
problem of career recruitment becomes
more serious. We face strong competition
in attracting the best students and we must
offer them the best education possible so
they will be challenged and encouraged. To
attract, encourage, challenge, and prepare
often necessitates curriculum change. Con-
sideration should be given to adding stand-
ard courses and providing a program of
electives and advanced courses for the more
capable student. At the same time we must
give more attention to the field of human-
ities and social sciences in the pre-veterinary
curriculum. Veterinary students should be
internationally oriented, with more under-
standing of the cultures and ideologies of
other nations and a knowledge of their hu-
man and animal health problems. We live
in a "shrinking world" because of modenm-
day travel, and what is your problem today
may be our problem tomorrow. We must
run to stand still. If we are to keep up in
a changing world, it is inevitable that some
courses must be scrapped and others tele-
scoped to make room for change. Each
year the veterinary schools in the United
States receive increased requests for veter-
inarians and many of these are to fil posi-
tions in institutions and corporations where
veterinarians were never before employed.
Many graduates become involved in basic
medical research and most of our medical
schools utilize veterinarians in full faculty
status. Laboratory animal medicine, radio-
biology, nutrition, toxicology, humane work,

military veterinary medicine, chronic disease
research, world health, and space medicine
are a few of the newer fields that will em-
ploy more veterinarians in the future, and
most of these are directly or indirectly re-
lated to public health. If we who are active
today do our jobs with imagination, we
shall assure an expanding role for veter-
inarians in the future.

PUBLIC HEALTH IN THE PROFESSIONAL

CURRICULUM

Veterinary curriculums have been devel-
oped chiefly for the graduate who will en-
gage in clinical practice, yet 40 per cent of
our graduates today enter other fields such
as research, teaching, industry, and military
and public health. A majority of the 60 per
cent who enter practice participate in one
or more government health programs on a
part-time basis. No other profession has such
diversification of responsibilities with respect
to public welfare, and this creates additional
problems in the field of education.

I am persuaded that professional training
should be kept as broad as possible without
too much emphasis on any specialty. We
must teach students to be good veterinarians
in whatever area of the profession they en-
gage. They should know what their respon-
sibilities are with respect to public health,
but they should not be made "public health
veterinarians," which would involve the sac-
rifice of adequate training in other fields.
In my opinion, the majority of veterinary
practitioners have no conception of the ad-
ministrative organization of a local or state
health department, and there is a marked
lack of understanding of how the practitioner
can work with his local and state health de-
partment. Recent graduates seem to be
divided in their opinions on public health
as taught in schools in the United States.
Some believe that more time should be spent
on public health; others feel it is a waste
of time. The majority seem to agree that
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present teaching is not well organized or
presented. It appears that our major prob-
lem is to decide what should be presented
and arrive at an appropriate time and place
in the curriculum for its presentation. Last
but not least, a qualified, enthusiastic teacher
must be recruited who is skilled in the art
of "weaving" public health subject material
into the total curriculum, so that it will be
accepted by both faculty and students. Our
schools must continue to carefully indoc-
trinate students as to their future respon-
sibilities as veterinarians. If a student is
permitted to go through school with the feel-
ing that he can slant his interest solely to-
ward small animal practice or some other
specialty, then we are failing in our respon-
sibilities. Interest must be stimulated in all
fields, because the degrees are granted in
veterinary medicine and not in a particular
specialty.

Dr. Kenneth L. Crawford, in a review' of
curriculums of schools of veterinary medi-
cine with reference to content in the field
of public health, found a wide variation of
course objectives in each of 18 schools con-
tacted. For example, Dean I. A. Merchant
of the School of Veterinary Medicine, Iowa
State University of Science and Technology,
explained the college's method of the teach-
ing of public health context as follows:
"Instead of having a separate course relative
to public health, we try to weave into our
various courses those relationships to man
as they are encountered. I have found quite
a number of years ago that this is a better
approach than to try to single out material
under the term 'public health' and then have
it repeated in many courses. In this way,
the student gets an over-all picture of mat-
ters of health pertaining to animals and man.
However, our courses of meat and milk
sanitation are separate, as they are applied
courses."

In contrast to the above method of at-

'"Partial Requirement for the MPH degree at
the School of Public Health," University of North
Carolina, Chapel Hill, N.C.

tempting to weave public health relation-
ships into related curriculum courses, as
cited by Dean Merchant, the Ohio State
University provides a detailed itinerary for
the senior veterinary student. This consists
of a quarter in which a group of students
register for off-the-campus training, utilizing
various public health facilities and govern-
mental public health programs in an urban
area. This program of training includes ac-
tivities at the federal, state, and local gov-
ernment levels. A portion of the training
at all levels is to participate in and observe
the various programs of disease control and
eradication.

Some interesting facts revealed in the
Crawford report are the following:

1. Thirteen departments within schools
of veterinary medicine are staffed with grad-
uates of schools of public health who occupy
teaching positions where they can teach the
principles of public health.

2. One half of the schools have public
health courses per se, taught in departments
where public health is combined with the
bacteriology department, and one third of
the schools combine it with the pathology
department. In two schools the public
health department has singular status. Pub-
lic health was found to be departmentalized
within the 18 schools in nine different ways.
This wide variation developed because of
the variety of motivating forces for the teach-
ing of public health. Early in the twentieth
century, for example, the need for meat
and milk inspectors made it necessary to
associate public health with sanitation and
contagious diseases, and the public health
courses were established in bacteriology
and pathology departments. The staffs of
these departments were best qualified to
understand the interrelated disease proc-
esses of maladies receiving public health
emphasis at that time. At present, all
schools are placing emphasis on the rela-
tionship of the zoonoses and environmental
sanitation to public health, and some schools
have introduced new courses to deal with
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public health problems created since World
War II. Some schools offer courses in the
principles of public health, health education,
biostatistics, and epidemiology but these
courses have not been developed to such a
degree as to encroach upon the curriculum
areas of specialized courses presented in
schools of public health.

3. Sixteen per cent of the schools are re-
stricting the teaching of public health courses
to the last quarter or last semester of the
college curriculum. Schools that introduce
these courses in the second year are perhaps
reaching the student at a more impression-
able period of development, since fourth-
year students usually have decided upon a
specialty and have definite plans and com-
mitments for the future.

4. Twelve schools give curriculum credit
for a formal course in the principles of vet-
erinary public health. The objectives of
these courses are to introduce the student
to the general principles of public health,
its scope, and the role that veterinary prac-
titioners may be asked to play in public
health activities. These courses often indi-
cate areas of public health where the vet-
erinarian can gainfully use the knowledge
and skills of his discipline to contribute to
the effective management of public health
problems.

5. "Milk and meat" courses have reached
the stage where they are recognized as "the
public health courses" of veterinary curric-
ulums. Federal regulations governing meat,
milk, and poultry shipped in interstate com-
merce have been expanded in recent years,
making it desirable that veterinary students
be aware of and trained for these activities.
The states have also extended their pro-
grams. In 1961 North Carolina approved a
$1,000,000 program for the inspection of
meat and poultry shipped in intercounty
trade. The Armed Forces utilize the serv-
ices of veterinarians as commissioned offi-
cers, to safeguard their personnel against
zoonotic diseases and to ensure that food-
stuffs for consumption by the troops meet

minimum quality standards. The above rea-
sons are justification for the rather uniform
inclusion of these courses in the curriculums
of veterinary medicine. It is my feeling that
they should be called veterinary public
health courses, when listed in the general
catalogue, rather than food hygiene.

6. Curriculum credit is given for "field
work and orientation," in varying degrees.
In some schools the curriculum is designed
to take advantage of excellent food-proc-
essing facilities in the area, as well as of
various governmental programs of disease
control and eradication. The Ohio State
University awards 15 quarter hours credit
for field work. Texas A. and M. University
and Oklahoma State University transport
students from rural areas to urban areas
where public health activities can be ob-
served. Other schools have similar pro-
grams.

7. Five schools have courses in biosta-
tistics and epidemiology. Several schools
introduce these subjects as a part of other
courses.

8. Ten schools indicate that curriculum
changes in public health content are being
considered.

It is apparent from the Crawford report
that there is no specific pattern of depart-
mentalization of public health within the
organizational structure of schools in the
United States, and that public health courses
vary from school to school because of the
varying competency of instructors and in-
terest of deans. The schools are appointing
greater numbers of public health specialists
to their faculties, and as a result, consider-
able attention is being given by planners of
veterinary curriculums to biostatistics, epi-
demiology, laboratory animal medicine, re-
search methodology, and other areas related
to the broad field of public health. Areas
of public health which veterinary curric-
ulums have not fully covered are: the prin-
ciples of public health administration, the
principles of public health education, the
function of instrumentation in biostatistical
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analysis of epidemiological studies, and the
actual designation of credit hours for public-
health-related field work and orientation. A
vital area that should be re-evaluated is the
need for the early introduction of the stu-
dent to a course in the principles of veter-
inary public health. The schools, I believe,
have uniformly accepted the mission of
orienting the student to the significance of
the zoonotic diseases, as well as of acquaint-
ing him with the public health aspects of
veterinary problems affecting the well-being
of the world's population.

HORIZONS IN VETERINARY EDUCATION

AS RELATED TO PUBLIC HEALTH

From the previous comments on the status
of curriculums in schools of veterinary medi-
cine, it is obvious that faculties and deans
must first be motivated in the subject of pub-
lic health, with emphasis on its broadest as-
pects. They, in turn, will then be more apt
to motivate their students. Too many mem-
bers of our profession (including faculty
members) have become so engrossed in
veterinary medicine per se that they lack
the perspective to consider it a part of the
broad field of medicine in general.

For the past three years it has been my
privilege to represent public health on the
Council on Education of the American Vet-
erinary Medical Association. When the
various schools are evaluated, I often at-
tempt to determine the degree of "cross-
fertilization" of faculties of the veterinary
schools with those of the nearby medical
and public health schools. Sometimes it is
excellent, other times non-existent. Unfor-
tunately, some of our teachers believe that
veterinary public health consists of meat and
dairy hygiene, and therefore are living in
the "horse and buggy days." There really is
no one area that can be called veterinary
public health, but there are veterinary med-
ical aspects of public health problems that
can best be solved by veterinarians working

with other members of the health team. Ac-
tually, there are few subjects in present
curriculums that are not related to public
health in some way. Formal courses in pub-
lic health are needed, but they will not train
the student to take his place on the public
health team. There must be a continuous
effort on the part of each department and
staff member to relate the responsibilities
of the veterinarian to the welfare of his
community. In order to broaden the veter-
inarian's understanding of the society in
which he lives and works, and also of the
problems of other professions, arrangements
should be made with physicians, dentists,
lawyers, bankers, school superintendents,
ministers and others, for talks and con-
ferences with veterinary students. The in-
stilling of a professional awareness of social
responsibility in the minds of veterinary
students should be regarded as an essential
function of veterinary education. Prac-
titioners who have participated in public
health activities should be invited to discuss
their experiences with advanced students.
The word practitioner, in my opinion, refers
to any veterinarian, whether in general or
specialized private practice, teaching, re-
search, diagnosis, public health, or anything
else within the broad field of veterinary
medicine.

Modern veterinary education lays a good
foundation for advanced study and work in
public health. I have mentioned depart-
mentalization as well as the integration ap-
proach, and these are matters for each
school to decide. Certainly no attempt
should be made to standardize curriculums
as to what should be taught and how. We
must, however, be alert to the constant state
of change in our society and adapt curric-
ulums to meet change and challenges. The
veterinarian of tomorrow, whether he be in
private practice, regulatory work, medical
research, or organized public health, must
have a comprehensive knowledge of modern
public health problems and of the contribu-
tion he can make toward solving them. I
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have listed below some of the important
subjects that should be considered in the
planning and re-evaluation of curriculums of
veterinary medicine. These are not listed by
priority and, of course, many are already
being taught today. Most of them could be
considered subspecialties in the broad field
of public health.

1. An introduction to biostatistics, to
give the student an appreciation of accurate
mortality and morbidity reporting as well
as an understanding of statistical procedure.

2. Current knowledge of the control,
treatment, and eradication of the zoonoses
throughout the world, as well as of foreign
animal diseases that threaten the livestock
economy (and indirectly public health) in
other countries.

3. An understanding of radiobiology, in-
cluding the effects of total and partial body
radiation on various tissues and the problem
of radiocontamination of food products of
animal origin through fallout.

4. An introduction to comparative med-
ical research, including the study of patho-
logical conditions that affect both animals
and man, such as heart disease, cancer,
arthritis, diabetes, and others. The student
should be acquainted with the rapidly de-
veloping specialty of laboratory animal med-
icine, as well as with the useful role that
the veterinarian in private practice can play
by observing, reporting on, and participat-
ing in research projects while he observes
and treats these diseases in animals.

5. Thorough knowledge of the latest de-
velopments in nutrition as related to an ade-
quate and wholesome supply of animal
protein in the human diet, including the
rapidly developing problems connected with
the use of antibiotics, hormones, insecti-
cides, pesticides, and other chemicals and
additives used on or around animals in-
tended for human food.

6. Knowledge of the use of numerous
types of animals in the exploration of space,
and the role played by the veterinarian in
this activity.

7. Knowledge of the principles of public
health practice and administration and of
epidemiology.

8. An introduction to disaster medicine,
including the role of the veterinarian in nu-
clear, biological, and chemical warfare as
well as in natural disasters.

9. Thorough knowledge of recent devel-
opments in the area of meat, milk, and
poultry inspection programs involving vet-
erinary medicine.

How can all of this be included in a cur-
riculum already crowded? During a talk
before the First Institute on Veterinary Pub-
lic Health Practice, held in Ann Arbor,
Michigan, 6-9 October 1958, Dr. Mark W.
Allam, Dean of the University of Pennsyl-
vania School of Veterinary Medicine, used
the following phrase, which I like very much:
"Courses in veterinary medicine should be
salted generously with public health."

This is a philosophy shared by many
deans, but it may be easier said than done.
Several things are needed to make this phi-
losophy work. The first requirement is a
faculty aware of the role of the veterinarian
in public health. The second requirement
is a qualified professor with practical ex-
perience in public health who has received
advanced training at a school of public
health. This person should be responsible
for coordinating, weaving, integrating, and
"salting" public health into the curriculum
by helping the faculty emphasize the pub-
lic health implications of their specialties.
The third requirement is to orient the stu-
dent in a palatable way so that he will de-
velop an appreciation for public health and
for the role he will play in any area of
veterinary medicine in which he chooses to
practice. When the interrelationship be-
tween animal and human disease is empha-
sized in every department on every possible
occasion, there will be few graduates who
are not cognizant of their public health re-
sponsibilities. The schools have also failed
to impress upon the student the fact that
many of the methods used in public health
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can be used as well in the control of animal
disease problems.

SUMMARY

Veterinary medicine, as a profession, has
grown in stature since its formal inception
in 1761. Interest in veterinary public health
has developed rapidly in the United States
in the past 15 years. During this period the
American Board of Veterinary Public
Health, the Conference of Public Health Vet-
erinarians, and the Association of State
Public Health Veterinarians have been or-
ganized. In addition, the First Institute on
Veterinary Public Health Practice has been
held and the proceedings published.

A current concept receiving support by
leaders in public health is the application
to public health problems of combined
knowledge from multiple disciplines. This
concept is finding approval in many schools
of veterinary medicine, as evidenced by the
increased number of public health special-
ists employed by veterinary schools, by the
addition of courses in areas of public health
activity and concern, by the increased teach-
ing of public health relationships in all

courses in the veterinary curriculum, and by
the re-evaluation of the public health con-
tent of existing curriculums.

A well-educated and informed veterinary
profession is the key to providing effective
veterinary public health programs through-
out the world. Our schools must prepare
the students today for their role tomorrow.

The graduate level of public health train-
ing for the veterinarian has not been dis-
cussed, but I should mention that 11 schools
of public health in the United States accept
veterinarians as candidates for advanced de-
grees. Here the veterinarian is acquainted
with the role that other disciplines play in
public health. It has been my privilege for
the past six years to serve as a visiting
professor at the School of Public Health of
the University of North Carolina. I have
had the opportunity of teaching the relation-
ship between veterinary medicine and public
health to physicians, dentists, engineers,
health educators, entomologists, laboratory
workers, and many other professionals. This
has been a challenging and rewarding ex-
perience for me, and I hope that in the
future every school of public health in the
Americas will have a veterinarian as a mem-
ber of the faculty.
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THE TEACHING OF PUBLIC HEALTH IN OUR SCHOOLS
OF VETERINARY MEDICINE

DR. JOHN H. HELWIG

Chairman, Department of Veterinary Preventive Medicine, College of
Veterinary Medicine, Ohio State University, Columbus, Ohio

The subject of teaching public health in
our schools of veterinary medicine has been
studied by various college curriculum com-
mittees and numerous educators have ex-
pressed their views in articles written on
this subject. It would appear from the avail-
able information that the vast majority of
our educators are in complete agreement
that the teaching of public health should be
an integral part of the undergraduate pro-
fessional curriculum of our veterinary col-
leges. The same individuals that are in
agreement that this subject should be taught,
are not generally agreed as to how and to
what extent public health teaching should be
integrated in the teaching program. In this
respect, I hasten to state that how this teach-
ing is implemented in a school is a matter
for the faculty of that school to decide. In
my opinion, their recommendations will be
influenced to a considerable extent by:

1. The existing departmental make-up of
the school.

2. The availability of cooperating agen-
cies that can support the applied teaching
program.

3. The established teaching assignments
and attitudes that prevail.

For most of us it is very hard to make
changes. Some may think that changes in
departmental organization and curriculum
theoretically should not be difficult to ac-
complish; however, in reality the attempt
to change may present as much of a prob-
lem as a major reorganization of the college.
We should nevertheless be receptive to war-

ranted changes and remember that it is often
through changes that progress is made.

I am not in accord with the idea that pub-
lic health teaching should be restricted to
formal lecture-type courses. The seminar
and on-the-job training approach as a sup-
plement to lecture orientation should be en-
couraged. Public health teaching should be
the role of every basic and applied teaching
area in the college, and instructors should
point out the health aspects of their par-
ticular subject as well as the curative medi-
cine or surgical aspects.

I doubt that it is in the best interest of
public health teaching to create a special
department for this area. The vital func-
tions and objectives of public health, animal
disease eradication, meat inspection, food
hygiene, environmental sanitation, epidemiol-
ogy, and the study of zoonotic diseases,
etc., are all directed and geared to a pre-
ventive type of medicine. From a teaching
point of view, it is more practical to provide
the applied emphasis and coordinate the
supervised experience of these disciplines in
an area of preventive medicine, rather than
to separate the various disciplines into en-
tities of their own. The fundamental prin-
ciples and basic science knowledge will
apply to all of the disciplines. A person well
grounded in public health is of necessity
well grounded in the basic sciences. This
concept applies equally to animal disease
eradication, meat inspection, and the other
foregoing disciplines. The teaching of the
applied aspects of public health in a pre-
ventive medicine area affords many advan-
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tages and opportunities to work as a team
and to recognize the importance and neces-
sity of good liaison between the various
disciplines. The success of public health
and various animal disease control programs
is greatly enhanced when good liaison exists
between the agencies concerned.

Public health teaching is in some respects
everyone's responsibility, but occasionally,
what is everyone's business sometimes ends
up as no one's business. I believe that in-
struction in this area should be introduced
early. It should be presented on a par with
other major disciplines and preferably taught
in a department that is concerned with the
basic and applied practice of preventive
medicine. It is not enough to be satisfied
with the classroom lecture method of teach-
ing preventive medicine. We recognize the
value of laboratory experience and on-the-
job training as a supplement to our lectures
in all other areas of our curriculum. The
applied training programs in our colleges
are developed to be in alignment with the
anticipated tasks and duties of general prac-
tice. In the absence of an internship, it is
the policy of most veterinary schools to pro-
vide applied experience in the important
areas of practice. Our veterinary hospital
and ambulatory clinic programs are excel-

lent laboratories for various phases of ap-
plied training in medicine and surgery. The
hospital is not sufficient to teach applied
preventive medicine. The opportunities
provided by municipal and state health de-
partments, abattoirs under federal inspec-
tion, federal and state regulatory agencies,
state-institution-owned herds and flocks, and
a medical school, all can considerably en-
hance the opportunities for an applied train-
ing program in preventive medicine and
public health. In all possibilities, any of
these agencies will generously cooperate
and be willing to contribute their facilities
and animals to the program and even pro-
vide personal assistance during the interim
required for the department to develop
faculty supervision for the program.

The public expects our graduates to be
reasonably proficient in applying basic in-
formation relating to the field of medicine
and surgery. Today more than ever before,
the public also looks to the veterinarian for
guidance in matters pertaining to preventive
medicine. It is desirable that our graduates
possess reasonable proficiency in this area.
Public health teaching is an important disci-
pline, and I recommend that, whenever an
opportunity is presented, it be incorporated
in the applied teaching area.
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LIST OF PARTICIPANTS

Argentina

DR. CONSTANTINO BRANDARIZ
Dean, School of Veterinary Sciences
National University of La Plata
La Plata

DR. HORACIO F. MAYER
Professor of Compared Pathology and Public

Health
Agronomy and Veterinary School
National Northeastern University
Corrientes

DR. BENJAMfN LUCAS MORÁN
Professor of General Pathology
Agronomy and Veterinary School
National University of Buenos Aires
Buenos Aires

Brazil

DR. JosÉ BRITTO FIGUEIREDO
Professor of Infectious Diseases
Veterinary School
University of Minas Gerais
Belo Horizonte

DR. ASTOLPHO MACEDO DE SOUZA FILHO
Professor of Hygiene and Public Health
Agronomy and Veterinary School
University of Paraná
Curitiba

DR. MANOEL PINHEIRO Dos REIS FILHO
Professor of
School of Veterinary Medicine of Bahía
Salvador, Bahía

DR. ADOLPHO RIBEIRO NETTO
Professor of Hygiene, Public Health, and

Biostatistics
School of Veterinary Medicine
University of Sáo Paulo
Sao Paulo

DR. OSWALDO SANTIAGO
Assistant, Veterinary School
Federal University of Rio de Janeiro
Rio de Janeiro

Canada

DR. NORMAN A. FISH
Associate Professor
Veterinary College of Ontario
Guelph, Ontario

DR. ENRIQUE MORA CAMPOS
Professor of Public Health
School of Veterinary Medicine
University of Chile
Santiago

Colombia

DR. JAIME ESTRADA GAVIRIA
Professor, School of Veterinary Medicine
University of Caldas
Manizales-Caldas

DR. GONZALO LUQUE FORERO
Professor, School of Veterinary Medicine
National University
Bogotá

Dominican Republic

DR. HÉCTOR L. RODRíGUEZ
Dean, School of Veterinary Medicine
Autonomous University of Santo Domingo
Santo Domingo

Ecuador

DR. ESTUARDO CEVALLOS PEÑAHERRERA
Professor of Veterinary Public Health
School of Agronomic Engineering and Vet-

erinary Medicine
Central University
Quito

Guatemala

DR. JUAN ZAPATEL VÁZQUEZ
Professor of Public Health and Veterinary

Hygiene
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technics

University of San Carlos of Guatemala
Guatemala

Mexico

DR. JOSÉ ALVAREZ AMÉZQUITA
Secretary of Health and Welfare
Mexico City, Mexico

DR. NICANOR ALMARZA Y HERRANZ

Professor, School of Veterinary Medicine
and Zootechnics

University of Veracruz
Veracruz

DR. LUIS FLORES FLORES
School of Veterinary Medicine and Zootech-

nics
University of Tamaulipas
Ciudad Victoria, Tamaulipas

DR. AUGUSTO FUJIGAKI LECHUGA

Director, Sanitation and Rural Community
Development

Ministry of Health and Welfare
Mexico City, Mexico

DR. FRANCISCO LUNA KAN
Director of Rural Medical Cooperative Serv-

ices
Ministry of Health and Welfare
Mexico City, Mexico

DR. ROLANDO HUGO NERI CALVO

Chief, Coordinated Health and Welfare Serv-
ices

Chilpancingo, Guerrero

DR. MANUEL RAMIREZ VALENZUELA

Director, School of Veterinary Medicine and
Zootechnics

National Autonomous University of Mexico
Mexico City, Mexico

DR. RICARDO RETA GARCIA JURADO
School of Veterinary Medicine and Zootech-

nics
University of Veracruz
Veracruz

Paraguay

DR. Luis A. NERY HUERTA
Dean, Agronomy and Veterinary School
National University of Asunción
Asunción

Peru

DR. HERNÁN BASULTO DELGADO

Professor of Veterinary Public Health
School of Veterinary Medicine
National University of San Marcos
Lima

United States of America

DR. EVERETT D. BESCH
Assistant Professor, Department of Veter-

inary Parasitology
Oklahoma State University
Stillwater

DR. DANIEL COHEN

Assistant Professor of Epidemiology and
Public Health

School of Veterinary Medicine
University of Pennsylvania
Philadelphia

DR. Gus CHOLAS
Assistant Professor
Colorado State University
Fort Collins

DR. JOHN B. ENRIGHT
Professor, Department of Public Health
Agricultural Experiment Station
School of Veterinary Medicine
University of California
Davis

DR. JOE R. HELD
Animal Resources Branch
Division of Research Facilities and Resources
National Institutes of Health
Bethesda, Maryland

DR. JOHN R. HELWIG
Chairman, Department of Veterinary Pre-

ventive Medicine
College of Veterinary Medicine
Ohio State University
Columbus

DR. MARTIN P. HINES
Chief, Veterinary Public Health Section
State Board of Health
Raleigh, North Carolina

DR. HAROLD B. HUBBARD
Assistant Professor, Department of Micro-

biology and Preventive Medicine
School of Veterinary Medicine
University of Georgia
Athens
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DR. GEORGE T. WOODS
Associate Professor, Department of Veter-

inary Pathology and Hygiene
College of Veterinary Medicine
University of Illinois
Urbana

Uruguay

DR. JosÉ R. MONTI GRANÉ
Professor of Hygiene
Veterinary School
University of the Republic
Montevideo

Venezuela

DR. SEBASTIÁN VIALE RIGO
Professor, School of Veterinary Sciences
Central University of Venezuela
Maracay

Observers

DR. LUIS J. AGUILAR VALDEZ
Delegate, Technical Council
National School of Veterinary Medicine
Mexico City, Mexico

DR. EJNAR HARRESTRUP ANDERSEN
Regional Veterinarian
Regional Office of the Food and Agriculture

Organization
Mexico City, Mexico

DR. ALFONSO HERRERA S.
Under-Secretariat of Livestock
Mexico City, Mexico

DR. GUILLERMO F. MEDINA MUÑOZ
Chief, Department of Ports and Borders
Agriculture and Livestock Section
Mexico City, Mexico

DR. GERMÁN OROZCO MIRANDA
Under-Secretariat of Livestock
Mexico City, Mexico

Pan American Sanitary Bureau

DR. PEDRO N. ACHA
Regional Veterinary Public Health Adviser,

Zone III
Guatemala, Guatemala

DR. BENJAMIN D. BLOOD
Director, Pan American Zoonoses Center
Azul, Argentina

DR. DONALD F. DAMUDE
Regional Veterinary Public Health Adviser,

Zone V
Rio de Janeiro, Brazil

DR. CARLOS DÍAZ-COLLER
Chief, Professional Education Branch
Washington, D. C.

DR. DAVID GARRICK
Veterinary Public Health Consultant
Panama, Panama

DR. GUILLERMO E. SAMAMÉ
Representative, Zone II
Mexico City, Mexico

PASB Consultants for the Seminar

DR. AURELIO MÁLAGA ALBA
Consultant, Health and Welfare Section
Atizapan de Zaragoza, State of Mexico
Mexico

DR. PEDRO DANIEL MARTfNEZ
Director-General of Education

Health
Ministry of Health and Welfare
Mexico City, Mexico

in Public

DR. MANUEL MARTÍNEZ BÁEZ
Professor, School of Public Health
Ministry of Health and Welfare
Mexico City, Mexico

DR. I. A. MERCHANT
Dean Emeritus, College of Veterinary Medi-

cine
Iowa State University of Science and Tech-

nology
Ames, Iowa

DR. HUGO MUENCH
Professor Emeritus of Biostatistics
School of Public Health
Harvard University
Boston, Massachusetts

DR. JAMES H. STEELE
Chief, Veterinary Public Health Section
Communicable Disease Center
U. S. Public Health Service
Atlanta, Georgia

DR. JAMES L. TROUPIN
Director of Professional Education
American Public Health Association
New York, N. Y.
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MEETING OF THE COORDINATING COMMITTEE ON THE
TEACHING OF PREVENTIVE MEDICINE AND PUBLIC HEALTH IN

SCHOOLS OF VETERINARY MEDICINE IN LATIN AMERICA

Report of the Meeting Held 19-21 October 1964,

in Chapel Hill, North Carolina

I. BACKGROUND AND INTRODUCTION

In recent years two Seminars on the Teaching of Preventive Medicine
and Public Health in Schools of Veterinary Medicine in the Americas were
sponsored by the Pan American Health Organization: the first held in
August 1959 in Kansas City, Missouri, and the second in August 1963 in
Mexico City, Mexico. The proceedings have been published for wide dis-
tribution among the schools and other interested persons. During the
Seminar in Mexico City, a recommendation was made that the PAHO appoint
a Committee to collaborate with it in evaluating the progress achieved in
carrying out the recommendations of these meetings, and in organizing future
Seminars. In requesting that this Coordinating Committee be established,
it was the hope of the participants that some procedure could be established
whereby all the veterinary schools could be assisted in improving the teaching
of preventive medicine and public health and that progress to this end would
be continuous, with eventually all schools operating under essential minimum
standards.

II. ORGANIZATION OF THE COMMITTEE

In December 1963 Dr. Carlos Díaz-Coller, Chief of the Professional Edu-
cation Branch, Pan American Sanitary Bureau, requested that Dr. Martin
P. Hines, Director of the Division of Epidemiology, North Carolina State
Board of Health, serve as Consultant to the Coordinating Committee and
that a meeting be held at the School of Public Health of the University of
North Carolina, Chapel Hill, in October 1964. Several conferences were
held in preparation for this meeting.

The following participated:

Dr. Adolpho Ribeiro Netto, Professor of Hygiene, Public Health, and
Biostatistics, School of Veterinary Medicine, University of Sao Paulo,
Sáo Paulo, Brazil
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Dr. Enrique Mora Campos, Professor of Public Health, School of Veteri-
nary Medicine, University of Chile, Santiago, Chile

Dr. John Wright, Director, Continuing Education, School of Public
Health, University of North Carolina, Chapel Hill, North Carolina

Dr. Abraham Drobny, Chief, Office of Evaluation and Reports, Pan
American Sanitary Bureau

Dr. Pedro N. Acha, Regional Veterinary Public Health Adviser, Pan
American Sanitary Bureau

Dr. Martin P. Hines, Director, Division of Epidemiology, North Carolina
State Board of Health, Raleigh, North Carolina

III. AGENDA

The agenda was designed to encourage the broadest possible discussion
and to bring out the viewpoints of those with varying background and ex-
perience. The primary purpose was to exchange thoughts on how to imple-
ment the recommendations of the two previous Seminars, and to make
recommendations to the Pan American Health Organization as to what
should be done in the future regarding the teaching of preventive medicine
and public health.

The first day was devoted to a discussion of several broad subjects related
to the purpose of the meeting. Dr. W. F. Mayes, Dean of the School of
Public Health, University of North Carolina, brought greetings to the group.
Dr. Mayes emphasized that more and more veterinarians were assuming
responsibilities beyond those limited to the field of veterinary medicine. He
suggested that the Committee consider the following four objectives of the
teaching of preventive medicine and public health in schools of veterinary
medicine:

1. To emphasize the importance of public health to veterinary medicine.
2. To emphasize the importance of veterinary medicine to public health.
3. To emphasize the above two as a combination.
4. To emphasize the role of veterinarians as administrators of broad

public health programs.

Dr. Mayes also informed the group that the American Public Health As-
sociation has a Committee on Professional Education which will provide,
upon request, liaison to various public health professional disciplines con-
cerned with the evaluation of educational standards.

Dr. Pedro N. Acha reviewed the highlights of the previous Seminars and
the progress made to date. He also commented on the needs and perspectives
in veterinary public health in the Latin American countries.

Dr. Martin P. Hines reviewed the minimum standards for the teaching of
preventive medicine and public health in schools of veterinary medicine in
the United States. He also reviewed the system of evaluation and accreditation
for the 18 schools in that country. That evaluation covers the entire curricu-
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lum, physical facilities, and equipment of each school and is carried out by
the Council on Education of the American Veterinary Medical Association.

Dr. E. Mora of Chile and Dr. A. Netto of Brazil outlined the programs of
teaching preventive medicine and public health in their respective schools.
The purpose of those presentations was to give the group insight into what
is now being taught by two different schools using different approaches and
methods.

The group adjourned at 3:00 p.m. on the first day to attend a Student-Faculty
Seminar at the School of Public Health of the University of North Carolina.
Dr. Robert C. Cook spoke on "Public Health and Population Growth."

Dr. A. Drobny opened the second day with a discussion of the basic prin-
ciples of evaluation and their application in education. He urged the group to
avoid competitiveness in attempting to compare the teaching program of one
school with that of another. He emphasized the fact that requirements vary
from country to country, and suggested that additional teachers need to be
trained. In discussing evaluation, he mentioned three important points: What
are the general objectives? What is the baseline? What is the target? Dr.
Drobny then suggested the need for an impersonal organization or association
of teachers of preventive medicine and public health, as a starting point.
When that was done, decisions could be made as to the number of professors
needed to teach these subjects, minimum standards could be established, and
the percentage of theory and practice in the curricula could be balanced.

The remaining portion of the second day and all of the third day included
discussions on the establishment of minimum standards for a department or
chair of preventive medicine and public health. All participated in these dis-
cussions.

IV. CONCLUSIONS AND RECOMMENDATIONS

A. That an organization or association of professors of public health
and preventive medicine be established:

Time and time again, the group returned to the great need for an "im-
personal" organization which could earn the respect of all the schools of the
many countries in Latin America. The group was of the opinion that a
Council on Education, like that in the United States, would be excellent for
any one country, but would not be feasible for an area consisting of many
countries. The possibilities of what a strong, respected organization could
do are unlimited, but of immediate concern would be the promotion of
minimum standards, the distribution of reports, the holding of training con-
ferences, and the publication of a newsletter to provide needed communication
between the schools in the various countries. Eventually, the association
might sponsor on-the-spot visits by a team of expert advisers, when requested.
The major objective of such an organization would be the general upgrading
of veterinary education, with special reference to the teaching of public
health and preventive medicine.
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B. That complete curricula of all schools in the teaching of preventive
medicine and public health be collected and distributed to the veteri-
nary medicine schools in Latin America:

Attached to this report are the data currently available to the Pan Ameri-
can Health Organization on schools of veterinary medicine in Latin America.
This information is not believed to be completely accurate and there is little
detail available. There is a great need for the compilation and distribution
of complete data at this time, and it is recommended that the PAHO under-
take this task, until such time as the afore-mentioned organization or asso-
ciation is formed.

C. That a Training Conference for teachers of preventive medicine
and public health be sponsored by the Pan American Health Organiza-
tion in 1966 at a central location in South America.

The group was of the opinion that the two previous Seminars served a very
useful purpose and that definite progress has taken place following them.
At these Seminars the underlying philosophy and the necessity of a strong
program of teaching veterinary public health were explored and documented,
and similar Seminars would serve no useful purpose at this time. What is
needed at present is a Training Conference wherein professors of preventive
medicine and public health can obtain the latest information on subject
presentation, on the use of visual aids in teaching, and on other up-to-date
teaching methods. This would be a working conference lasting perhaps six
weeks or more, and a teaching faculty would be carefully assembled. The
Pan American Sanitary Bureau could use its consultants to promote awareness
of the need of such a Training Conference among the various schools during
the year preceding the proposed 1966 meeting.

D. That the following "Orientation Guide for the Teaching of Pre-
ventive Medicine and Public Health" be distributed to all deans and
professors of veterinary public health of the schools of veterinary
medicine:

In preparing the following Guide, the group constantly stressed the need
to think in terms of minimum standards rather than ideal standards. A look
at the data available on what is now being taught at some schools will reveal
the need for the immediate implementation of such a Guide. It includes three
areas for consideration, namely, professional teaching staff, teaching facilities,
and subject content:

1. Professional Teaching Stafl

One professor should:
(a) Be employed full time.
(b) Have specialized training in public health.
(c) Coordinate other related courses of veterinary public health in other

departments, chairs, or units.

88



APPENDIX

(d) Have at least one assistant for laboratory, field work, and practical
exercise.

(e) Invite guest lecturers with practical experience, where possible.

2. Teaching Facilities
(a) Adequate library facilities should be available.
(b) Visual and teaching aids should be adequate.
(c) Transportation for students (buses and cars) should be provided.
(d) Adequate field and laboratory facilities and equipment should be

furnished.
(e) Facilities of other professions and agencies should be utilized.

3. Subject Content
(a) Environmental Sciences:

(1) Meat products hygiene.
(2) Milk products hygiene.
(3) Other animal food products for human consumption.
(4) Water supply.
(5) Human and animal waste disposal.
(6) Vector control.

(b) Principles of Public Health Administration:
(1) Laws and regulations.
(2) Organization, functions, and relationship with official and volun-

tary agencies having a health-related program.
(3) Fundamentals of health education.

(c) Epidemiology:
(1) Principles and practices.
(2) Epidemiological method.
(3) Surveillance and reporting.

(d) Zoonoses:
(1) Epidemiology of selected diseases of regional importance.
(2) Prevention and control.

(e) Food-borne Diseases:
(1) Investigation.
(2) Infection and intoxication.

(f) Statistics:
(1) Statistical methodology.
(2) Description of sampling data.
(3) Statistical inference:

(a) Test of one means.
(b) Test of two means.

(4) General principles of experimental design.

With respect to the above recommendations, it was pointed out that the
subject content is not listed by priority, and that in reality it constitutes a re-
affirmation of the recommendations made at the Second Seminar in Mexico
City in 1963.

The group spent considerable time discussing the need for stronger veteri-
nary leadership in Latin America. Few positions of administrative importance
are held by veterinarians in the various countries. Veterinarians must be
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trained to assume important roles of leadership and, in turn, high government
officials must be convinced that the veterinarian is ready and able to assume
these roles. To attain that goal will require, first, the recruitment of excellent
students to study veterinary medicine, and second, elevation of the standards
of veterinary medical education. Progress is being made but much remains
to be done before veterinarians can make their maximum contribution to the
society in which they live.

CURRENT DATA ON SCHOOLS OF VETERINARY MEDICINE
IN LATIN AMERICA

(October 1964)

I. General Information

1. There are 30 schools of veterinary medicine in Latin America. Twenty-
eight are owned by the State and two by the State and other sources.

2. Total enrollment in 1963 at all schools was approximately 6,500. Fourteen
hundred students were admitted in 1963 but only some 400 completed the
prescribed course.

3. The duration of the course is:
(a) Six years for 2 schools.
(b) Five years for 18 schools.
(c) Four years for 10 schools.

II. Teaching of Veterinary Public Health and Preventive Medicine

1. Four schools have a department of veterinary public health. (Many schools
have chairs of veterinary public health, but the chair may teach several
other subjects.)

2. Thirteen schools listed courses in veterinary public health, and 13 others
included veterinary public health with other courses. Four schools did not
teach veterinary public health at all.

3. Nine schools have full-time professors for teaching public health courses,
and 11 professors of public health have M.P.H. degrees. (Approximately
80 veterinarians in Latin America have M.P.H. degrees, including the 11
professors, and 60 per cent of the 80 work in the various ministries of
health.) There were 5 veterinarians enrolled in 1963 for M.P.H. degrees.

III. Course Description

1. The teaching of veterinary public health (not including food hygiene,
epidemiology and statistics) ranges from 8 hours to 102 hours in the 30
schools. These hours involve the teaching of administration, zoonoses, and
environmental sanitation.

2. Veterinary public health courses are taught in 13 schools.
3. Statistics is taught in 4 schools (1 school gives 80 hours and 3 schools

from 35-40 hours).
4. Environmental sanitation is taught in 2 schools.
5. The zoonoses course is taught in 1 school.
6. Food hygiene is described and taught as follows:
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(a) Food hygiene and bromatology 1 school
(b) Meat and meat products 5
(e) Milk and milk products 4
(d) Milk and meat control 1
(e) Bromatology 5
(f) Diary science 2
(g) Food control and legislation 1
(h) Meat inspection 2
(i) Milk laboratory 2
(j) Milk technology and inspection 1
(k) Meat technology and inspection 1
(1) Inspection of food products of animal origin 1

(m) Food control 1
(n) Meat control 1
(o) Animal food control 2
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