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ABSTRACT
The report stresses the fact that while there is

unity in the continuum of medicine, information in health care is
markedly different from information in medical education and
research. This difference is described as an anomaly in that it
appears to deviate in excess of normal variation from needs common to
research and education. In substance, the report states that
information provided to researchers and educators can be anticipated
to a large degree and that this lead time can be used to advantage by

publishers, authors, and lecturers. In problems of medical care, the
lead time is lacking and the information system must react to
inquires after-the-fact. In essence what was good for education and
research is not as effective in health care and collateral resources
are called in to fill the void. This report calls for an upgrading of
directories, compendia, and guides to enable physicians to locate and
use information in a severly time-constrained problem environment. It

implies that there should be sone innovative re-grouping of all types
and sources of information to allow the clinician to gain as much
from a national network as do the researcher and educator.
(Author)
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PREFACE

This report was prepared under the contractual

sponsorship of the National Library of Medicine (NIH Contract

43-67-1152). It is a summary of the early project work that

was conducted by the Interuniversity Communications Council

(EDUCOM) in anticipation of th design and development of a

national biomedical communications network.

This report concentrates on the impact of information

in health care and not on the longstanding and traditional use

of information in medical education and research. The require-

ments of the physician are the subject of this report. The

allied professions and supporting health care personnel which

make up the total cooperative enterprise are discussed only

in this context.

A network configuration for a national system is not

discussed for the reason that criteria for "regionalization"

include factors other than desirability. Information in health

care, as discussed in this report, is considered to be only

one criterion and is presented accordingly.



ABSTRACT

The report stresses the fact that while there is

unity in the continuum of medicine, information in health care

is markedly different from information in medical education and

research. This difference is described as an anomaly in that

it appears to deviate in excess of normal variation from needs

common to research and education.

In substance, the report states that information

provided to researchers and educators can be anticipated to a

large degree and that this lead time can be used to advantage

by publishers, authors, and lecturers. In problems of medical

care, the lead time is lacking and the information system must

rea3t to inquiries after-the-fact. In essence what was good

for education and research is not as effective in health care

and collateral resources are called in to fill the void.

This report calls for an upgrading of directories,

compendia, and guides to enable physicians to locate and use

information in a severely time-constrained problem environment.

It implies that there should be some innovative re-grouping of

all types and sources of information to allow the clinician to

gain as much from a national network as do the researcher and
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I. INTRODUCTION

Certain needs of medicine and health can be met by
the proper handling of information to expedite the transfer of
research results and experiences to clinical practice. This
is a statement contained in many of the reports of Commissions.
Task Forces, and Committees on the health, welfare, and education
of the people of the United States.

The Regional Medical Program of the Public Health
Service, established in October 1965 by the authority of Public
Law 89-239, resulted from the 1964 study of the President's
Commission on Heart Disease, Cancer, and Stroke. One of the
needs was expressed as follows:

A creative partnership must be formed among
the Nation's medical scientists, practicing
physicians, and all other of the Nation's
health resources so that new knowledge can
be translated more rapidly into better patient
care. .This partnership should make it pos-
sible for every community's practicing physician
to share resources.

Dr. William Stewart, the Surgeon General, in a talk
to the National Health Forum of the National Health Council in
March 1967 on the subject of Public Law 89-749, the Comprehen-
sive Health Planning Act, talked about comprehensive health as
follows:

Planning begins with the aspirations of society.
The first step is to articulate these aspirations
into meaningful goals The second step is to
break these down into a set of objectives
Information systems are the next indispensable
ingredient of the planning process. Data at.
needed as to the nature, extent, and location of
the problems identified as target objectives.
We need to know the resources currently available
to combat the problem, the resources that could
be diverted from other purposes, the effect of
this diversion, and the additional resources
that could be developed.

The President's Committee on Mental Retardation,
appointed in 1966 as the result of a report from The President's
Panel on Mental Retardation, identified ten urgent needs in



their report, "MR 67." The fifth need stated the Following:

A national mental retardation information and
resource center should be developed. The center
would serve as a central storage and dissemination
point for information on mental retardation and
mental retardation programs. It would gather,
systematize,and furnish information on research,
studies, programs, and services Consultative
services would be made available A basic
directory will enable any citizen to locate a

contact for mental retardation program and in-
formation assistance.

Providing data and general information services to
members of the Association of American Medical Colleges is
recommended in the report, "Planning for Medical Progress
Through Education" by Lowell T. Coggeshall.

Certain basic data and general information services
are essential By serving as a central agency
for collection and distribution of information about
trends and needs in education for health and medical
sciences, the association can provide an important
resource of objective data for the use of all organi-
zations and agencies concerned with health. A broad
variety of information should be gathered and dis-
seminated on a clearinghouse basis.

The 1962 Airlie House "Conference on Health Communi-
cations" sponsored by the former Surgeon General, Dr. Luther
Terry, addressed itself to the information explosion and the
new techniques of communications. One of the recommendations
read as follows:

Support research and development directed toward
establishing a coordinated network for automated
biomedical information processing. The vast
amount of biomedical communication which needs
to be carried out can probably be facilitated by
new electronic means. Eventually, a coordioated
network may relieve the increasing pressure on
libraries and speed the flow of information to
scientists, practitioners, health administrators,
and the public.

l'it,k
-7r.
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These and other reports show no evidence that the
value of information is denied in any quarter of the medical
and comprehensive health community. In almost every case,
however, each phrasing of the problem includes some caution
that information handling must lead to a clear gain in patient
care. This cautionary note implies that library service should
be more concerned with, if not directly involved in, the needs
of clinical service. Where libraries have traditionally served
medical education and research, it is now implied that informa-
tion resources should be extended directly to the clinician
for the ultimate, if not immediate, benefit of the patient.

In fields other than medicine, the standard tech-
nique for the communication of a new requirement such as this
is by specification of the requirement by the buyer and ful-
fillment of that specification by the seller. The specification
becomes the communication medium; the system is designed and
controversy is reconciled by way of specification. Quantities
are the governing language and they determine satisfaction.

If the information problem in medicine is to be
solved by specification, specific data are needed. A statis-
tically valid count of physicians and allied personnel, their
affiliations, locations, information requirements, and rates
of use would be required in addition to a clear description of
the functional interrelationships of people in medicine and
health as they perform tasks in various problem env.ironments.

Patient care is patently not quantifiable, at this
stage of medicine, nor is enough known about medicine and its
practice to produce a set of rigorous postulates against which
an information system could be designed. The deficiency of
data, one of the key ingredients of a specification, is men-
tioned in the 1967 Report of the National Advisory Commission
on Health Manpower. The following statement appears in the
introduction to that report:

One overall caution: Our conclusions and recom-
mendations are necessarily qualified because of
our inability to obtain truly adequate data on
the medical care system from existing sources...
...There is a serious lack of the consistent
and comprehensive statistical information that
is required for rational analysis and planning,
despite a surfeit of numbers about health.

10



According to this statement, a specification cannot
be written and the plan for a biomedical communications network
is constructed on the bare framework of an expression or need
for information, a resolution to investigate the problem, and
an admonition to direct the solution to some useful purpose.
These requirements, rephrased in engineering language, appear
as follows, and are the general statements to which details
will be added in this report:

A

1. The biomedical communications system shall
be a mission-oriented information system.

2. It shall be accessible to all members of the
medical and health community without financial
penalty.

3. It shall be responsive within the time con-
straints of the user.

4. It shall be addressable in the natural
language of the user.

5. Applied as well as research information shall
be included in the data file.

6. The system shall accommodate, at least by
catalog or index, all media of storage.

7. The system shall include a directory to
sources of information as well as a collection
of materials and resources.

8. Data collection of significant statistics
shall be part of the system responsibility.

9. System effectiveness shall be determined
by increase in quantity or effectiveness of
patient care.

10. System implementation shall be effected by
phases so.as to insure application of results
gained from experimentation, demonstration, and
other such early phases of implementation.

4



II. AREAS OF INTEREST IN HEALTH CARE

The two most pressing needs in contemporary medicine
and comprehensive health are increases in manpower and reductions
in health care costs. New information systems in medicine and
health, if the admonitions of commissions and task forces are
heeded, must include these as design targets or, in any event,
not detract from the mainstream of effort devoted to them.

Figure 1 lists the various needs in medicine and
comprehensive health. The list is divided into the functions
of research, education, and service. Each is further subdivided
into the organizational components of administration and or-
ganization, manpower, facilities and equipment, and finance.

Medical subjects of continuing interest, such as
determining the causes of and devising better treatments for
disease, are not included in this list. These subjects lie
wholly within the substantive framework of medicine and are
outside of the scope of this report.

The list is subdivided into functions and organiza-
tional components to illustrate the fact that certain needs
are interrelated with others and that they are not necessarily
common to all divisions or sub-division. Staff shortages in
service, for example, are related to workload increases. One
aggravates the other and, similarly, a solution to one will
benefit the other. It also illustrates the fact that this
need is particularly acute in medical care.

No differentiation is made between medicine and com-
prehensive health for the reason that the specific functional
differences between them, if any, are still being clarified.
Where medicine focuses primarily on the prevention and cure
of ailments and diseases, comprehensive health includes the
social, cultural, economic, and environmental factors that
influence them. The broader scope of comprehensive health
hints that the universe of medicine is wholly contained within
the universe of comprehensive health and that the functions of
each can be described according to this relationship. This is
a matter yet to be resolved and for.that reason is omitted from
this report.

5
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Both manpower shortages and the rising costs of
health care appear in the third column under the service
function. Both embrace other problems that appear in the
same grouping. This partially accounts for their complexity
a_A for the lack of definitive solutions.

Staff shortages in service can We traced to a
number of causes:

1. a greater demand for medical service
2. overall population increases
3. service deficiencies in disadvantaged areas
4. decline of general practice, and
5. increased benefits of research and education.

Items (1) and (2) are causes of ia3reased workload
which, in turn, are reflected as staff shortages. Surveys of
physicians and their practice environments clnducted as early
as 16 years agol indicated that the workweek of physicians
was exceedingly long and that the patient load was high. Any
increase in patient population or demand for service per
patient would saturate the physician and generate a need for
additional staff.

Item (3) is an isolated cause attributable to the
current awareness of inequities in health care and of the ills
that result from these inequities. Patients are the rural
populations, inner city residents, and the economically and
otherwise disadvantaged.

Items (4) and (5) are interrelated in that there
has been a decline in physicians content with general certi-
fication and many potential practitioners are being drawn off
into the increasingly attractive fields of research and edu-
cation. In recent years, for example, only 2% of interns went
directly into general medical practice2 resulting in a decrease

1 Peterson, Osler L., et al., "An Analytic Study of North Carolina
General Practice 1953-1954," Part 2, Journal of Medical Edu-
cation, December 1956.

2 Report of the National Advisory Commission on Health Manpower,
Vol. I, November 1967, USGPO, page 14.



in the numbers of physicians available to provide general family
care. What percent are drawn offinto non-clinical roles is not
exactly known but the rise in research budgets would indicate
that research does affect the availability of physicians for
patient care.

Various attempts have been made to meet manpower
needs and some of these have produced new problems. The 14
new medical schools which propose to supply over 1,000 new
physicians annually in addition to those already graduating
from existing medical schools, have temporarily drawn faculty
from other schools and created a need for additional preceptors.
Presumably part of private practice will be drawn off to teach-
ing assignments also.

Similarly, the development of health care teams,
the education of physician "assistants", and the retraining
of former (but not currently employed) allied health graduates
to fill new roles, which were conceived to increase the patient-
per-unit-of-time capacity of the physician have generated new
requirements. The new health care teams are lacking a precise
description of functional relationships and problems of job
definition within this team structure have arisen. Part of
this problem was described by the National Advisory Commission
on Health Manpower in a statement which read, "(There is) an
almost total abse npe of an analysis and grouping of skills
required for health care."3 This need for a functional analysis
is a by-product of the original manpower problem.

Rising costs, the other most serious problem in
contemporary medicine and health, is exclusive to the service
function and does not appear in research and education. There
is no evidence in fact that any other problems in research and
education are interrelated in any way with this problem.

Two other financial problems are listed in the same
group with high costs. These are the deficit budgets of

3 Stewart, William H., "Education for the Health Professions,"
White House Conference on Health, Washington, D.C., Nov. 3-4,
1965.
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institutions providing patient care and the unusual system of
multiple billing to one patient per hospital event.

Patient costs reflect the financial health or
hospitals. If the institution depends on consumer revenue
and the financial health of the institution wavers, the end
result will be high, if not excessive, consumer costs.

In this case, the hospitals are institutions with
deficit budgets dependent on voluntary income For cash flow
balance.4 The difference between expense and income must be
sourrht from a third party. Regardless of who the third party
is, the prime revenue source will be pressed to minimize the
deficit.

Multiple billing to each patient is the other chief,
financial item in the same group with high costs and deficit
budgetse This is peculiar to many American hospitals and the
physicians that practice in them.

The American medical institution has been called an
unusual business organization in that the services of that
institution are prescribed by physicians who are often not
employees of the institution. The requirements of these non-
employees in great part determine the capital investments of
the institutions and the work performed by the individuals
employed by the institutions. By this arrangement the health
institution is partially captive to a non-employee. In essence,
the physician is a private businessman and the hospital is a
private, albeit non-profit, business. The two are hound
together by a professional agreement and not by contract,
which is the standard form of business communication.

By this arrangement, accounts to patients are handled
by each of the businesses involved in the transaction. Although
the account is registered in one person's name, the billing
comes from each of the parties involved in the transaction
except those directly employed by the hospital. In the case
of childbirth, a single patient, for example, will receive
bills from the obstetrician, the anesthesiologist, the hospital,
and perhaps from a private laboratory.

4 Statistical Abstract of the United States, 87th Annual Edition,
1966, U.S. Department of Commerce, pp. 69-76.



The four accounts cited in this example reveal
disparities in profit (or loss) despite the fact that all
are involved in a single patient venture. The obstetrician,
the anesthesiologist, the hospital, and the laboratory operate
at four different net profit (or loss) levels. The obste-
trician's net gain before taxes is 35% to 40% less than gross
income. The anesthesiologist's net gain is very close to
gross income. The hospital's gross income is appreciably
less than cost, and the laboratory's net is probably 5% to
7% of gross.

One system with multiple accounts leads one to
suspect that account complexities result in additional over-
head costs, which eventually find their way back into the
costs of patient care.

These problems do not include poor credit risks,
medical care for the indigent, community health programs,
third party payees, and the like. Each of these, directly
or indirectly, affects the finances of institutions and
individuals who must pay for health care.

Other areas of interest in research, education
and service are not as critical as the two mentioned above.
Some general comments on these are as follows:

1. Research

Defining research objectives, managing research
programs, and evaluating their results are problems that
arise from the very large national investment in medical and
health research. The University of California Los Angeles,
one of the institutional recipients of the grants award program
of the National Institutes of Health, for example, received
315 research grants totaling 15 million dollars from the Public
Health Service in fiscal year 1967.5 The grants ran from a low
of $2,700 to a high of $1 million. UCLA's total grants award
represented approximately 1/50th of PHS's extramural investment
in research for that year.

5 Public Health Service Grants and Awards, FY 1967 Funds,
Part I, Research, pp. 26-34.



One aspect of grants management is fiscal and the
other is substantive. Fiscal management consists primarily
of account processing and control. Substantive management
consists of review, assignment, and evaluation. These become
more difficult as the number of funding sources, review groups,
and volume of grants increase. Titles of grants are inadequate
for complete comprehension of subject coverage and research
objectives. As a result, reviewers have difficulty determining
whether the grants take advantage of current work and whether
one research program is redundant with another.

In addition to research volume, the broadening base
of research in medicine and comprehensive health is a trend
which affects all of the areas of interest in research. Biolo-
gists, chemists, physicists, mathematicians, sociologists,
economists, and others are becoming increasingly involved in
research directly related to medicine. This broadening horizon
has a direct effect on a researcher's ability to search retro-
spectively into the research literature. The large number of
publications that appear in any one field, the lag in reporting
scientific accomplishments, language differences between sub-
ject fields, and the classification and indexing of material
are part of this problem.

According to Feinstein's cpncept of the dependence
of clinical medicine on other fields° the horizon of medicine
might extend beyond related subject areas of interest. Medicine
is linked to human health. From there the links extend to
human development, human speech, linguistics, semantics,
philosophy, mathematics, physics, chemistry, biochemistry,
physiology, and back to medicine. Feinstein provides reason
to suspect that the research will begin to appear in fields
not commonly associated with medicine and health.

There are indications that research in medicine,
although peculiar in language and purpose, is not signifi-
cantly different from research in other fields. This leads
to the prospect that there will be some commonality in
solutions to problems and that medicine will benefit accordingly.

6 Feinstein, Alvan R.,"Clinical Judgment, The Williams and
Wilkins Company, 1967, 414 pages.



2. Education

Methods development, curriculum, multi-media utili-
zation, and most other items of current interest to education
are traceable to the involvement of medical and allied health
schools in medical and health service. These involvements
consist of postgraduate education, continuing education, the
quality of health care administered, the availability of
services and facilities to practitioners, and the numbers and
fitness of their students to meet practice roles.

The passive nature of their.traditional involvement
is changing to a more active and aggressive stance. It is
this aggressive attitude, in many cases, that has led to new
areas of interest and problems. This attitude has also generated
some controversy between the schools and medical associations
on the relationship of the educational institution to the
practicing physician.7

The development of teaching/learning methods and
curriculum.revision are exclusive to medical and allied health
schools. Methods development is related to computers, teaching
devices, various media for handling instructional materials,
and communications technology which afford the institution
with opportunity for direct contact with a widely dispersed
group of practitioners. Methods development is partially
traceable to the fact that medical students have always been
close to saturation and that new techniques are needed for
effective learning.

Curriculum reform seems to be a continuous venture
in medical schools. Since the landmark changes of Case
Western Reserve University in 1945, there has been constant
re-evaluation and revision of medical curricula. These changes
range from adding courses in physical science, shifting gross
anatomy from first year to second year teaching, and cutting
down many required courses to allow for as much as 30% elective
time. The objective of curriculum reform and experiments with
teaching methods are the improvement of the quality and numbers
of physicians involved in patient care.

7 Council on Medical Education, "Planning for Medical Progress
Through Education," JAMA, Sept. 12, 1966, Vol. 197, No. 11,
pp. 187-190.
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Another area of interest is the preceptor method of
teaching clinical medicine, where the medical student observes
and learns through a mentor. Institutions are asking whether
the preceptor technique is an effective way to handle a large
number of students. Preceptor recruitment, as well as its
technique of teaching, is understandably involved. The subjects
of concern in this area are the degree to which the preceptor
technique can be improved or by what technique it can be re-
placed.

Inter-institutional communication or networks are the
problem domains of institutions such as EDUCOM. Medical school
educators who have been faced with proble,as of resource utili-
zation voice the opinion that the new technology and communi-
cations techniques could be used to encourage sharing between
institutions. The goal of these sharing ventures would e to
increase effectiveness or capacity without an equivalent in-
vestment. The concern in communications is the identification
and utilization of that material deemed to be of potential
value to the medical community.

Multi-media materials go hand-in-hand with networks
as well as teaching/learning techniques. Films, videotapes,
and audiotapes fall into this category. Which of these materials
are valuable to the health community and how they are to be
located and communicated to other users is the problem.

Communications is an area of interest which arises
out of networks and multi-media handling. Related problems
are the lack of knowledge of user requirements and the high
'costs of wideband communications systems.

3. Service

Topics of current interest in medical and health
service are virtually unlimited. They reflect the concern of
clinicians, educators, and researchers in problems of medicalcare.

The Nat:tonal Forum on Quality of Health Care, con-
ducted in Los Angeles in early 1968, emphasized the need for
high quality in medical service. One of the needs was a clearer
definition of quality in the form of standards and procedures.
However, even amongst institutions similar in purpose and size,
uniform practices and standards are difficult to devise and
enforce.



Audit, related to uniform practices and standdrds,
includes both qualitative and quantitative review of patient
care activities. At the present time, the auditing function
is served largely by various committees. Committee involvement
is, for the most part, voluntary and enforcement of committee
operations is difficult.

The audit function and most medical care operations
relate to the medical record. Maintaining records is complicated
by the fact that the medical record is an accounting tool,
teaching tool, a retrospective research reference, a legal
record, and a diary of patient care progress. The computer,
with its large data-processing capabilities, figures strongly
in various attempts to handle the medical record.

Interest in equipment is traceable to the rapid
growth of technology and instrumentation advances being made
in medicine. However, the costs and obsolescence rates of
these equipments are high. These generate problems of build-
ing facilities to house this equipment, training technologists
for operation and maintenance, and assuring the physician of
the equipments' direct value to patient care.

Technological interest also extends beyond instru-
mentation and specific devices for patient care. Clinical
research facilities may evolve around new technology or they
may be concerned with new concepts and techniques partially
or not at all dependent on new equipments. The concern that
arises is the determination of actual benefits that accrue
from these efforts. Some benefits are observable and measurable.
Many are not. Attempts to develop measures of quality and eval-
uation indicators are directed to this problem.

Libraries, discussed in depth in a separate report
by Kenney,8 are concerned about ways to serve the community
of practicing physicians. One key problem is the inability
of many hospitals to fulfill the role of a service library,
thereby forcing the resource library to assume this function.

8
Kenney, Brigitte, "Health Science Libraries Today," Research
Memorandum No. 2, December 1967, 179pp.
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Perhaps, a more significant problem revealed by this
study is the variety of information required by a practitioner
for patient care compared to the traditional materials pro-
cessed and handled by medical libraries.
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III. APPLICATIONS OF INFORMATION

This section will briefly summarize each of the key
areas of interest in medicine and add a statement on the
application of infornthtion to each. The applications reveal
that not all functions share the need for information of the
type traditionally maintained in general collections. In
many cases the need is for original information or surrogates
to original materials. In others the primary need is for
special collections of audio-visual materials or various
ephemera.

This section emphasizes the urgency of applied in-
formation requirements at some sacrifice to a discussion of
the needs of researchers, educators and clinicians for academic
knowledge. In this regard it should be sufficient to state
that medicine is a continuum and that it is critical for all
to maintain a high degree of medical awareness. The conse-
quences of the lack of knowledge have been illustrated so
frequently that any single example would tend to dilute what
is already commonly recognized.

Academic support of this type is basic to the mission
of medical libraries and continuing efforts should be made to
play this role effectively. The problem facing the contemporary
library is how the library should expand its function in order
better to serve the needs of the community.

These summaries of information applications are re-
flections of conversations and conferences wiLh faculties of
medical schools, federal administrators of grants programs,
clinic staffs, private practitioners, society directors,
allied professionals, and others. Ideas and opinions were
reinforced, in many cases, by research and demonstration
programs.

One example of a demonstrated application of in-
formation to medical care is the Drug Information Analysis
Service (DIAS) of the University of California San Francisco.
The DIAS is a service housed in a small, back room of the
medical library. It is a joint venture between the Medical
Center Library, the School of Pharmacy, the Department of
Pharmaceutical Services, and the Division of Clinical Pharma-
cology in that the room, library reference materials, and a
key to the library are supplied to the fourth-year pharmacy



students and faculty who man the DIAS under the direction of
the various participating departments and divisions. The
DIAS is the information resource of the University's Moffitt
Hospital and other local hospitals. In addition to references
and handbooks, an evaluated guide to these references, selected
clinical medication records, ephemera, applicable journal
citations and clinical abstracts are maintained in the DIAS.
Telephones and electro-writers connect the DIAS to ward
pharmacists and physicians.

The object of the DIAS is to bring the pharmacist
closer to the patient's bedside and, conversely, to provide
the clinician with a viable resource of pharmacy experience
backed up by various types of information. The DIAS demon-
strated that a narrow specialist using all information materials
(original, surrogates, processed, and ephemera) sometimes
provide a service not otherwise available.

The DIAS is not computerized. It has been supported
only by departmental funds. It has not been reported in the
medical literature. There is little, if any, advanced scien-
tific or engineering appeal to the program. On the other hand,
it is an unusual partnership of various schools and departments.
It has been operating for over two years and has since spread
to the non-university hospital. It is voluntarily staffed and
it brings physicians and allies closer together in a common
venture.

This discussion of information most useful to people
involved in medical care is influenced by this "model". All
types of information are included in the following:

1. Information Applications to Research

a. Goals and Objectives

Information is required by the researcher
during the development of research postulates
and research approaches to develop an aware-
ness of past accomplishments in related
fields and on-going work in the same field.
Information should include the availability
and capability of special research facilities
and equipments, general bibliographies, and
researchers involved in related programs.



b. Grants Management

Management of grants is an institutional,
rather than an individual, problem. Periodic
updating and reporting of grants are usually
sufficient, provided that the summaries are
indexed in sufficient depth to allow easy
access to on-going programs by new researchers.
Information on federal grants is available.
Federal grant information in greater depth
is desirable. Supplementary information
should include activities being conducted
under private grants and grants from state
services.

c. Interdisciplinary Skill Utilization

Starr, in testimony before a Senate sub-
committeel, listed nine medical problem
areas which could receive major benefit from
the participation of skilled development
engineers and applied scientists. He recom-
mended that certain programs be undertaken
by universities as a combined task of their
engineering and medical schools. Whether or
not these programs become joint ventures as
suggested, information on interdisciplinary
efforts in scientific and engineering fields
on behalf of medicine should be compiled to
stimulate interest in such ventures. Infor-
mation would be of interest to physician,
engineer, and scientist.

d. Special Facilities

Facilities and special equipment are ex-
pensive. Obsolescence rates of equipment
are high. A directory of special facilities
and equipments available for use by others
would extend research or service capabilities.
The fee-for-service section of the Office of

1 Testimony of Dr. Chauncey Starr, Dean, Colleae of Engineering,
UCLA, before the United States Subcommittee on Government
Research, March 2, 1967.



Learning Resources of the University of
Colorado Medical Center is an example of a
plan to amortize facilities and equipment
over a large base. Information materials
should include directories of available
facilities and services and product catalogs
of commercial suppliers.

e. Accounting

Contracts and grants accounts require special
handling. Contract management is bound by
procurement regulation and governing pro-
visions of the contract or grant. Accounting
for expenditures of public monies, especially
on contracts, is a potential high overhead
burden. Small institutions often do not have
the administrative staff to handle these in-
comes. Information materials should include
listings of the applicable documents of the
Government Printing Office and directories of
small business offices and other assisting
agencies.

f. Audit and Evaluation

Evaluation of the benefit of research can be
extremely complex. Statistical gains (i.e.,
economics, number of patients handled) are
often inadequate. Quality evaluation indica-
tors are lacking. Evaluation reports may not
qualify for formal publication. Information
should include methods of evaluation, on-
going evaluation programs, and evaluation
and audit reports.

. Information Asslications to Education

a. Public Education

The education of the economically or educa.7
tionally disadvantaged is a complex problem
of content, methodology, and motivation.
These problems are being attacked by health
service research and community medicine groups.
Once these techniques have been developed, the

"tt.
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implementation of public education will be
shared by local institutions. Information,
such as patient counseling films and health
care guides, are being developed. Informa-
tion should include catalogs of materials
that are available.

b. Methods

Teaching methods per se enjoy little priority
in medical schools, hospitals, and agencies
supporting health care programs. The steady
growth of teaching materials and increased
use of TV and visual media are introducing
new opportunities to educators. Audio-visual
coordinators and directors of learning re-
sources centers are primarily concerned with
the materials and equipments of that institution.
An unfilled need s for a complete and descrip-
tive catalog of audio-visual materials that
are available from other sources, .

c. Curriculum

The earliest curriculum studies were done by
Case Western Reserve University and Duke
University. Harvard, Pennsylvania, Vermont,
Yale, Stanford, Albert Einstein and others
are in the process of curriculum modification.
Changes include more free time, early patient
contact, intra-school communication, and con-
centration on core courses. Curriculum infor-
mation and use or experimentation with new
educational tools is a classification sub-heading
that will lead educators to current programs
in these areas.

d. Preceptor Recruitment

Medical schools receive incentive awards for
increasing the number of pre-doctoral students
over previous years enrollments. Total
enrollment, however, is partially limited by
the clinical training capacity of the univer-
sity hospital and its affiliates. Attempts
have been made to increase this capacity by
increasing the number of preceptors. A

27
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network of communications, using proposed
videotaped case histories to supplement local
exposure, will open the path to the increpsed
utilization of preceptors in remote communities.

e. Multi-media Production

Various audio and audio-visual materials and
communications media are being used in medical
schools for interview records, deficiency
training, self-assessment, remote lectures,
personnel training, and lecture augmentation.
Editorial practices are not uniform. Tech-
niques for indexing visual materials are
incomplete. Multi-media production and
teaching methods are interrelated. The
directory requirements for each are similar.

f. Interuniversity Communication

It has always been difficult for any one
medical school to be equally proficient in
all fields of medicine and comprehensive
health. It is becoming increasingly difficult
for any one medical school to support even
selected areas of specialty. Resource-sharing
has been discussed, but solutions are lacking.
A directory of resource programs available for
sharing will alleviate one small part of the
problem. Information should include direc-
tories of services, facilities and equipments
available for use by others.

3. Information Applications to Service

a. Standards and Procedures

Standards of quality and uniform procedures
for care are a continuing concern. Some
laboratories publish tables of normal values.
Random behavior of normal values is being
studied. Information should include these
and bther surrogates to original materials.
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b. Audit

Audit is a function delegated to review
committees in hospitals and, on a national
scale, to the Food and Drug Administration.
A form of audit is assumed by medical specialty
boards when certification in that specialty
is requested by a physician. Audit reports
are communications that are usually private,
to the individual and the organization con-
cerned with the audit. Information of
national interest includes the innovations
and concepts of audit in medicine and com-
prehensive health that are being attempted
as well as evaluations on the effectiveness
of these efforts.

c. Records

Evaluation of any patient care system even-
tually leads back to the medical,record. As
long as patient care is one objective of a
medical information system, some aspect of the
medical record must be included in the system
concept. A closer match between disease
indexes and medical subject headings is en-
visaged. A closer relationship between the
medical reference librarian and the medical
record librarian is probably desirable but
perhaps not practical. Statistics drawn
from medical records are appearing in the
form of cancer registries, collaborative
reports, and other bio-statistical summaries.
These are surrogates to original materials.
Information systems should include these
surrogates.

d. Legal

Legal problems in medical service range from
the privacy requirements of patients, the
legal records of institutions (surgical author-
zations, release against medical advice) , to
appellate decisions on health law. The Health
Law Center of the University of Pittsburgh is
a special collection devoted to the latter.
A deep index of information in the Health Law
Center will provide access by others to that
information.
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e. Staff Shortages

Proposed solutions to the staff shortage
problem appear in many forms. The variety
of solutions include the education of
physician "assistants", the training of
nurse specialists, the development of health
care teams, the training of family physicians,
and the establishment of community health
centers. Compendia of on-going programs will
help develop an awareness of new techniques
and organizations trying to alleviate this
problem. Information materials should not
be limited to processed materials which appear
long after the programs have been evaluated.

f. Retraining

Nurses, technologists, and other health care
personnel, who may not have been working, are
retrained and re-employed to alleviate the
manpower problem. This problem is related
to the staff shortage problem. The informa-
tion requirements of the two are similar.

g. Continuing Education

Continuing education is a problem of interest
to medical schools, specialty boards, medical
associations, medical clinics, nursing asso-
ciations, and community hospitals. The tra-
ditional short-term course is the most frequently
used method for this type of education. Medical
and comprehensive health personnel located
closest to institutions offering these courses
have been in the most favorable position to
take advantage of opportunities in continuing
education. New programs propose to extend the
arm of continuing education to remote areas,
to patient-saturated private practices, and
to others disadvantaged by virtue of lack of
time or opportunity. Information materials

. listing courses and seminars are published.
Information should be included on innovative
programs of universal interest,particularly
on the effectiveness of these efforts.



h. Support Specialties

Collections of special information materials
are currently or potentially available from
the Health Law Center, National Medical Audio-
visual Center, the Special Information Centers
of the National Institute of Neurological
Diseases and Blindness, the Clearinghouse on
Self-Instructional Materials, the Mental
Retardation Research Centers,.the Myocardial
Infarct Research Units, the Health Service
Research Centers, the National Center for
Urban and Rural Health, the American Hospital
Association Centers for Continuing Education,
the Center for Research in Scientific Communi-
cation, the World Health Organization Biomedical
Research Information Service, the National
Clearinghouse for Mental Health Information,
the proposed National Mental Retardation In-
formation and Referral Center, the National
Clearinghouse for Poison Control Centers,
and others. Each of these is a resource center
for special information materials. In many
cases there are special skills affiliated with
the centers. Information on personnel services
as well as materials should be included in
directories.

i. Laboratories

Laboratories (chemistry, hematology, serology,
bacteriology, microbiology, and urology) have
a bearing on many of the current problems in
medical service. Laboratories provide input
to hospital committees charged with audit and
review functions. Laboratories are major
sources of revenue. Laboratories are agents
of quality control in that they are used to
identify environment induced infections.
Laboratories are major factors in the length
of hospital stay. The larger of these labora-
tories can perform tests which exceed the
capability of smaller hospital laboratories.
Information should include directories of
special capabilities that are available to
the medical community.
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. Libraries

The problems of health science libraries are
in an appendix to this report. These libraries,
like other general and special libraries with
limited staff and budgets, are faced with the
additional problem that the principal resource
libraries are often required to be service
point libraries as well. Expanding the scope
of service and the width and depth of collec-
tions in this environment is desirable but
impractical. In this case, staff and funds
are the main problem. The medical library
community seems to be well informed. Deeper
information on the location and contents of
special collections will be helpful.

1



IV. TYPES OF INFORMATION

All types or information play some role in research,
education, and service. This leads to the proposition that
collections should be extended to other than traditional media
and nerhaps, to sources closer to the information originator.

At this point it is acknowledged that it is neither
desirable nor practical for most libraries to handle all types
of information. Textbooks, for example, used for daily instruc-
tional contact, are more properly the responsibility of every
student rather than of a central depository. Irregularly produced
trade materials are also not central materials for the reason that
the processing and handling efforts of library personnel can
properly be diverted to more useful items.

This proposition of extending collections is also at
variance with journal handling for the same reason that it is
neither practical nor desirable to collect every title in a
subject field, to index every title in a library's collection,
or to index every article in every journal selected for indexing.1
Thus, for various practical and professional reasons a collection
is usually limited to selected published materials and even
special collections are cautiously developed.

The National Library of Medicine, for example, lists
18,000 active title entries in their serial record. 8,000 to
9,000 are journals or periodicals a distinct from annuals.or
hard cover monographs in series. Of these, approximately 2,300
titles are indexed in Index Medicus and about 5,500 into MEDLARS.
By this count 30% to 70% of active titles are processed.

The principal holdings of libraries are sometimes
supplemented by special or unique collections to meet unusual
local requirements. Special collections may consist of deep
subject collections or they may include bibliographies, diction-
aries, or other materials containing broad subject coverage.

1 Karel, Leonard, Ph.D., "Selection of Journals for Index Medicus",
Bulletin of the Medical Library Association, Vol. 55, No.3,
July 1967. p. 259-278
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The scope of special collections can be expanded to include
machine bibliographies, citation indexes, and the various surro-
gates that are made possible by the use of computer systems. It
can be further broadened if films, film strips, film loops,
audiotape, videotape, and other media are added.

Regardless of practility all types of information are
reviewed and the requirements of an information system are based
on the priorities evolving from this review.

A preliminary classification of all information of
potential use to all medical and comprehensive health functions
shows that there are at least four general types of information.
Figure 2 shows these as four intersecting circles. The areas
of intersection represent those materials common to each of the
main circles and also the amorphous division between materials.
The arrows represent general flow and are intended to show that
there is a general dependence of processed information on original
information and that there is a repetitive pattern, rather than
a completely random relationship, between the four types of
information.

The following is a list of the types of information
that are being produced in medicine and comprehensive health:

1. Original information

a. Patient records

Identification, personal history, family
history, examination, laboratory, radiology,
ECG, EEG, notes, diagnoses, medication,
special tests, reactions, discharge notes,
autopsies.

b. Committee records
c. Correlation conference notes
d. Institutional statistics
e. Census and surveys
f. Results of experiments
g. Research notes
h. Standards, procedures, and forms
i. Cultures and slides
j. Photographs, films, and recordings
k. Manuscripts
1. Organization charts
m. Payrolls
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2. Processed information

a. Textbooks
b. Reference books
c. Handbooks
d . Periodicals and journals
e. Various monographs in series
f . Technical reports
g. Theses
h. Directories
i. Non-printed materials

Motion picture films, film loops, film
strips, cut film,audiotape, videotape,
kinescope

j. Micro-forms
k. Poison control lists
1. Toxicology information
m. Drug efficacy information
n. Computer programs

3. Surrogates

a To original information

(1) Tables of normal values
(2) Disease and operation indexes
(3) Cancer registries
(4) Stroke registries
(5) Discharge summaries
(6) Disease course predictions
(7) Epidemiologic summaries
(8) Morbidity and mortality summaries

b. To processed information

(1) Book and periodical catalogs
(2) Bibliographies
(3) Union lists
(4) Abstracts
(5) Reviews
(6) Clinipal experience summaries



4. Ephemera

a. Trade journals
b. Product catalogs
c. Institutional bulletins and reports
d. Capabilities and facilities directories
e. Pamphlets
f. Magazines
g. Drug inserts
h. Announcements
i. Examination and licensing requirements

Original information is that information which precedes,
governs, results from, or are observations of patient care trans-
actions, research projects, experiments, demonstrations, or
institutional transactions. This type of information is charac-
terized by high volume, irregular format, and a high degree of
institutional and personal individuality. Original information
in research and education is useful primarily to the local
institution or individual. Original information in medical
service, particularly the patient record, forms a transaction
base which directly governs, controls, or influences succeeding
service transactions. Patient records lie at the intersection
of the overlapping circles of original and processed information.

Processed information, starting with traditional books
and periodicals, includes many non-printed materials and computer
printed tabultations which serve a useful communication function
in medicine and comprehensive health. Some of these do not lend
themselves readily to letterpress operations. Retinal, derma-
tological, cellular, and surgical visualizations are sometimes
more effectively portrayed by motion picture film or color slide.

Surrogates to original information are a second anomaly
in medicine and comprehensive health. These emphasize the fact
that data from the patient record are quasi-processed materials
and not, in fact, original information of limited local value.
Tables of normal values, for example, are statistical compila-
tions of the average ranges of "normal" chemical, hematological,
and physiological levels in "healthy" persons obtained from the
records of a large group of patients. Reported values include
bilirubin levels, cholesterol levels, potassium content, sugar
quantity, white blood cell count, and so forth. Normal values
are sufficiently, useful to Warrant computing and printing in
local institutions. They are not sufficiently valid, however, to
justify national distribution.
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It is not so much the lack of validity that limits
the distribution and use of tables of normal values but rather
incomplete knowledge on what is to be considered normal versus
what is not normal. The data included in normal values have
the appearance of measurable phenomena with certain distinctive
random behavior. Randomness, however, in the human body is
capricious and probability of good vs. bad is extremely difficult
to determine. Tables of normal values, are, therefore, not quite
what is ugnally considered processed information, but, by the
same token not completely as unreliable as original information.

Ephemera in medicine and comprehensive health are the
trade materials, catalogs, magazines, and pamphlets which are
not normally processed into general collections. They deserve
attention from the viewpoint of the service function in medicine.

Drug information is critical for medication therapy.
Drug information provided to the physician cannot easily be
limited to that available from the scientific literature, toxi-
cology compilations, or drug efficacy studies. The scientific
literature, for example, stresses research, animal experimen-
tation, and unusual human clinical experiences. Toxicology
compilations are primarily adverse reaction data. Drug efficacy
stresses scientific evidence of usefulness. Normal or casual
prognoses are lacking and for this the trade literature, despite
the dangers of unfounded claims, fills a vacuum. The catalog
sheets of manufacturers which provided drug information, now
appear in package inserts.

'The four types of information in medicine and compre-
hensive health do not reveal what information should be processed
through libraries. They do reveal that there are information
requirements in medicine and comprehensive health that are
anomalous to requirements of other information systems and that,
perhaps, some consideration should be given to these anomalies.



V. INFORMATION HANDLING

Figure 3 shows three examples of information
handling. The differences in the production and release of
one type of information over another reveal the reason why
general library collections are dominantly made up of pro-
cessed information from recognized publishers. They also
point out why any discussion of broadening the spectrum of
types of information should be accompanied by a careful con-
sideration of the problems involved in such a task.

Example 1 describes the flow of scientific journals;
Example 2, product or trade catalogs; and Example 3, surro-
gates to original information, in this case, stroke registries.
The three examples will serve to illustrate the fact that the
various methods of handling are factors in the selection of
materials for collections and the workload of processing and
handling systems.

There are significant differences between the threeexamples. In Example 1, scientific journal handling, the
author and publisher are separate. There is a reviewer re-tained by but independent of the publisher, and there may be
separate collection and distribution organizations, usually
libraries, which handle loans and retrospective searches into
prior publications. In Example 1, the reader benefitsJfrom
editorial and acquisition screening and organized catalogingwhich provides access to information. He pays a penalty by
having to adjust to a formal classification language and tothe delays introduced by the intermediary service organization.

In Example 2, authors, editors, and publishers aremembers of one corporate body and the handling time betweenauthor and reader is shortened considerably because of the
absence of editorial screens. Universal cataloging, except
in special collections, is usually non-existent. Informationflow is dominantly in one direction toward the reader. The
reader benefits from the promptness of the system but must
rely on his own experience for value judgments of the infor-mation.

Example 3 describes the flow of information surro-gates. Stroke registries are listed as one example of thistype of information. These registries generally deal with
specific disease entities apd population groups. They
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EXAMPLE 1
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Fig. 3 EXAMPLES OF IN:FORMATION HANDLING



resemble processed information and can become part of a
library collection. In this example, data originate from
various sources and are collected, correlated, and organized
by a collection center. Compilations of the data are de-
livered directly to the library and the reader. Data format
is prescribed prior to collection to assure coherence and
statistical validity.

Registries are probably the oldest of the many
record-keeping systems to describe or scrutinize health.
They were formerly devoted to estimating and tracking epi-
demics but have since been expanded to diseases. In the
medical and health community, registries are a fundamental
tool in recording information upon which medical and health
judgments can be made.1 Stroke registries are cited as an
example in this case because stroke is the nation's third
leading cause of death; approximately fifty percent of those
people experiencing a major stroke die within a month; those
who do live often suffer profound disabilities; and certain
types of information on stroke can only be provided through
registries.

Further details of handling processed irformation
are illustrated in Figure 4. This is a diagram of the inter-
action between the publisher, the library, and the reader.
The.principal functions performed prior to publication are
listed-in the left hand column. On the right is the reader.
Two examples of reader interaction with the library are shown.

.In this example, readers depend on the publisher
and library for processing and handling information for their
use. This process does not usually include technical reports,
theses, trade materials, or unusual information media. Other
informat.ion handling processes are used for these materials.
The Defense Documentation Center, for example, specializes
in the processing and handling of reports resulting from

1 Stroke Registries, "Fealbility and Value for Regional
Medical Programs", Report of Subcommittee Task Force on
Stroke Registries to the Joint Council Subcommittee on
Cerebrovascular Disease and the Division of Regional
Medical Programs, September 15, 1967, 34 pages.
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Department of Defense contracts. The National Aeronautics
and Space Administration similarly handles NASA contract re-
ports. There is no information system for Public Health
Service contract reports similar to either of these.

Audio and audio-visual materials are processed
like ephemera. Author and publisher are members of one
corporate body and the materials are, for the most part,
distributed directly by them.

The history and growth of audio and audio-visual
materials in medicine and comprehensive health partially
explain the reason why formal processes have not been estab-
lished for the handling of these materials. These materials
are new as compared to I oks and serials. They do not
follow a standardized format and their value as a learning
resource is not completely understood.

There are also practical problems involved in the
handling of these materials. Reviewing and indexing are com-
plicated because many of these materials are not routinely
available for review prior to purchase, costly equipment is
required for both review and indexing, and the technique of
indexing is different from that of indexing printed infor-
mation.

Indexers must have the processed material in hand
in order to classify and index contents and they must have
equipment to view the material. Audio and audio-visual equip-
ments are expensive, ranging from less than $100 for a slide
projector to thousands of dollars for a videotape monitor
and playback unit. An indexer's equipment inventory would
have to include slide projectors, film strip projectors with
various sprocket holes, various film width,sound motion pic-
ture projectors, 8 mm and Super 8 mm cassette projectors,
videotape playback units for various tape widths, and various
speed and tape width audio playback units.

The handling problem is further complicated by the
fact that the :techniques of indexing printed material differ
vastly from indexing visual or audible materials. Clues to
key words may not appear in the audio-visual media. In
effect, the indexer may have to describe the visualization
prior to indexing.
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Cataloging and indexing have been mostly limited to
motion picture films 2/3 Recently, .4y1 8 mm film directory
was released by the Educational Film Library Association.4
Some attempts are now being made to index other audio-visual
materials. The University of Mississippi is indexing psy-
chiatric interviews on videotape.5 The American Nursing
Association and the National League of Nursing are indexing
visual materials developed for nurses. The Regional Medical
Program is compiling a list of audio-visual materials re-
lated to heart disease, cancer, and stroke, but from title
cards only and The Southern Regional Education Board is
investigating the possibility of establishing a joint ven-
ture in indexing videotaped patient interviews.

These attempts at indexing audio and audio-visual
materials might be the key to including these materials in
special 1±brary collections. However, since they are pro-
cessed like ephemera, it is likely that some editorial
screening will have to precede acquisition to avoid the
posting of deficient materials into a collection.

Audio-visual materials are used to illustrate what
happens when there is an apparent need and desire to collect
and distribute information but the information has been pro-
cessed in such a manner that acquisition by traditional
libraries is difficult, if not impossible. It does point
out the fact that even if all barriers of indexing and cata-
loging can be overcome, there is still a need for the separate
screen to assure quality processing.

2 "Medical and Surgical Motion Pictures," a catalog of
selected films, American Medical Association, Chicago,
Illinois, 1966, 484 pages.

3 "Film Reference Guide for Medicine and Allied Sciences,"
Federal Advisory Council on Medical Training Aids FAC,.7A,
U.S. Department of Health, Education, and Welfare, National
Communicable Disease Center, Atlanta, Georgia, 1967, 379 pages.

4 Kone Grace Ann, "8 MM FILM DIRECTORY," 1969-70, Educational
Film Library Association, Inc., New York, N.Y., 532 pages.

5 Moore, Floy J., Pilot Project, "Use of TV and Videotape in
MH Training," Public Health Service Grant Award, No. MH 11397-01,
dated May 1, 1968.
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VI. INDIVIDUALS AND ORGANIZATIONS

Magraw, in a discussion of high quality health care,
states that medical care and health services, in his own ex-
perience, are basically a human confrontation.1 At the end
of World War II, however, it was no longer possible to think
about medical care in terms of a single, pre-eminent, and
uniform professional role because the hospital began to exert
a gravitational pull of its own in the medical universe. In
this context he describes the two interwoven elements of
present-day medical care as (1) human components, and (2)
organization. The first is a division of labor the reduction
of complex professional functions into less demanding components.
The second is the synthesis of the resulting components into a
functioning whole - the organization.

In education and research the organization is a
less powerful force than in medical service. The educator
is a preceptor; he is governed by the organization, but is
very much independent of it. In research the individual enter-
prise is challenged only by the length of the researcher's
excursions into fields other than medicine. In medical service
other forces sometimes shift the focus of medical care to the
cooperative enterprise. Coincidentally, the greatest number
of problems in contemporary medicine are in this very area.

These two - the cooperative health care enterprise
and the contemporary problems of health care - intersect at a
crossroad. When the cooperative enterprise attacks problems
of health care, the combinations of human and organizational
variables increase sharply. It is from this viewpoint that
Magraw's suggestion that complex professional functions be
reduced to less demanding components and that these components
be synthesized ino a functioning whole is particularly mean-
ingful.

1
Magraw, Richard M., "Components and Organization of Inter-
disciplinary Teamwork in the Provision of High Quality Health
Care", Report of the 1968 National Health Forum, National
Health Council, March 1968.



This section will deal with the individuals and
organizations of medicine and comprehensive health and will
discuss the physician, as both an individual and a member of
a cooperative enterprise. There will be occasional excursions
into the history of a physician's education and the environment
of research and education, but only for the purpose of explain-
ing anomalies in medical service. There will be some emphasis
on the problems of staff shortages and the high costs of care
because of their criticality. The primary emphasis, however,
will be on the individual and the organization, and the im-
plied ways in which information can be used to improve health
care.

Physician

The physician is, in succession, student, observer,
trainee, and clinician. Two years are devoted to pedagogic
studies; two years to case histories and correlations; and one
post-doctoral year to training before a physician is eligible
for certification. Internship, the last year, can be followed
by two to five years of residency leading to specialization.

The first four years of education and the fifth,
leading to general certification, are years that increase with
time, the student's degree of exposure to patients. As the
student becomes increasingly involved in patient confrontation,
first as a dependent and later as a semi-independent trainee,
he shifts from the deductive description in medical books to
the inductive thought of diagnostic inference.2 Whereas he
was called upon to extend the particulars of basic learning
Into the general problems of humans during his early years, in
his clinical years he is required to correlate generalities
into one or a few particulars.

Diagnosis is problem-solving and problem-solving is
one of the outstanding requirements imposed upon the physician.
This is a complex task of which not all humans are generally
deemed capable. It is so basic to medicine that there can be
no pre-doctoral career branching if the student fails to meet
this requirement.

2

Takahaski, Kosel, "Logic of Diagnosis and its Processing by
Computer - with Respect to Congenital Heart Disease and Brain
Tumors", Proceedings on Automated - Data Processing in Hospitals,
Elsinore, Denmark, April May, 1966, PP. 477 - 49.
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Data inputs into medical problem-solving are
episodic, irregular, or obscure, and associations of these
data with past experience or education are only as good as
that patient's adherence to norms. A final factor which em-
phasizes the complexity of this process is that success,
governed by the subjective responses of patients, is elusive,
and that successes do not necessarily accumulate in convenient,
retrievable repositories of experience for retrospective use.

The 2-2-1 division of the plan of instruction into
two years of sciences basic to medicine, two years of clinical
instruction, and one year of training, is the subject of con-
stant revision, which involves advancing clinical exposure to
earlier years in order to illustrate the application of the
basic sciences to the diseases of man and providing the student
with elective time to foster interest and participation in
research. The plan of instruction is gradually becoming a
continuum, and there are signs that the sharp, step-by-step
exposure to c3inical medicine is being abandoned.

One durable fact about pre-doctoral instruction is
the focus of education on clinical medicine. For five years,
career development, differing only in curriculum details and
institutional methods, is identical for all pre-doctoral
studerti3. In effect, all students are trained to be clini-
cians Research, education, and non-clinical forms of medicine
are lacer branches lateral to clinical activity.

Branching into specialization in medicine is a post-
doctoral event. The common purpose imposed on all students
e ring th first five years assumes new proportions as students
Arsue specialized career choices, some in fields other than

clinical medicine.

The period following internship is the period leading
to a medical specialty. The specialist can also add a sub-
specialization to any of the specialties recognized by the
Board or the AMA. For example, once the student completes his
internship period and is licensed, the student becomes an
accredited general practitioner. After two years of residency
and upon passing his board examinations, he is a board-certified
pediatrician. The pediatrician may elect to specialize in
psychiatry, thereby making him a psychiatric specialist for
children.



Residencies, specialty boards, and recognized
specialties are not identical. The 1967 Hospital Atlas lists
23 residency training services in the United States. The
following are the listed residencies:

1. Allergy
2. Anesthesiology
3. Cardiology
4. Dermatology
5. Gastroenterology
6. General Practice
7. Internal Medicine
8. Neuro Surgery
9. Obstetrics and Gynecology

10. Ophthalmology
11. Oral Surgery
12. Orthopedic Surgery
13. Otolaryngology
14. Pathology
15. Pediatrics
16. Physical Medicine and Rehabilitation
17. Plastic Surgery
18. Pulmonary Diseases
19. Radiology
20. Surgery (General)
21. Thoracic Surgery
22. Urology
23. Others (Hematology, Occupational Medicine,

Physical Medicine, Public Health)

Not all these residencies are recognized medical
specialties for which certificates are granted by examining
and certifying boards. There are 19 specialty boards approved
by the American Medical Association and the Advisory Board for
Medical Specialties:

1. American Board of Anesthesiology
2. American Board of Colon and Rectal Surgery
3. American Board of Dermatology
4. American Board of Internal Medicine
5. American Board of Neurological-Surgery
6. American Board of Obstetrics and Gynecology
7. American Board of Opnthalmology
8. American Board of Orthopaedic Surgery
9. American Board of Otolaryngology



10.
11.
12.

American Board
American Board
American Board

of
of
of

Pathology
Pediatrics
Physical Medicine and

Rehabilitation
13. American Board of Plastic Surgery
14. American Board of Preventive Medicine
15. American Board of Psychiatry and Neurology
16. American Board of Radiology
17. American Board of Surgery
18. Board of Thoracic Surgery
19. American Board of Urology

The American Medical Directory lists 35 recognized
medical specialties, not all of which are either residencies or

American Specialties:

1. Administrative Medicine
2. Allergy (sub-specialty of Internal Medicine)
3. Anesthesiology
4. Aviation Medicine (special field of Preventive

Medicine)
5. Cardiovascular Disease (sub-specialty of Internal

Medicine)
6. Child Psychiatry (sub-specialty of Psychiatry)
7. Colon and Rectal Surgery
8. Dermatology
9. Diagnostic Roentgenology (special field of

Radiology)
10. Forensic Pathology (special field of Pathology)
11. Gastroenterology (sub-specialty of Internal

Medicine)
12. General Practice
13. General Preventive Medicine (special field of

Preventive Medicine)
14. General Sargery
15. Internal Medicine
16. Neurological Surgery
17. Neurology
18. Obstetrics and Gynecology
19. Occupational Medicine (special field of

Preventive rildicine)
20. Ophthalmology
21. Orthopedic Surgery
22. Otolaryngology
23. Pathology
24. Pediatrics
25. Pediatric Allergy (sub-specialty of Pediatrics)
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26. Pediatric Cardiology (sub-specialty of Pediatrics)
27. Physical Medicine and Rehabilitation
28. Plastic Surgery
29. Psychiatry
30. Public Health (special field of Preventive

Medicine)
31. Pulmonary Diseases (sub-specialty of Internal

Medicine)
32. Radiology
33. Therapeutic Radiology (special field of Radiology)
34. Thoracic Surgery
35. Urology

The American Board Specialties and the training
residencies (excluding for the time being all other specialties)
fall into seven categories. Figure 5 shows the relationships
of these specialties to the health care process. This is a
generalized diagram which only intends to illustrate the fact
that medical specialties are somewhat process-oriented. The
classification of specialists into groups is not a standard
practice and should not be used for purposes other than under-
standing general relationships. It does serve to show that
certain physicians are dominantly involved in first contacts
with patients and that others serve a supporting, non-clinical,
function in the process of health care.

The Medical Care Process

The usual procedure for patient care starts with an
abnormal sign, symptom, or complaint from a patient. Figure 6
shows the process as it moves from the original patient con-
frontation to satisfactory response to therapy. Both dark and
light arrows are used to illustrate the fact that the process
is not rigidly fixed to a given sequence but can be modified
by the particular ailment and the diagnostic acuity of the
clinician. The process starts with the interview and then
continues with a collection of data on patient history, an
examination of the patient, various prescribed laboratory
tests, test findings, a diagnosis, prognosis and therapy, and
finally the patient's response to therapy.

A diagnosis can be differential, provisional or
final, non-clinical (clinical laboratory or radiological), or
can occur during a phase of a hospital admission or stay. A
diagnosis is a medical opinion stated at the end of a step
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in the patient care process, by a generalist or specialist, and
to the degree that symptoms and.findings permit. It can be
modified by patient response or by further tests.

e interview (or observation) is the first doctor-
patient contact. In the case of a complaint, this is the first
and one of the most important steps in the isolation of the
cause for complaint.

The collection of patient history is a distinct step
in the patient care procedure, although it may dovetail with
the dialogue between the doctor and patient during the original
interview. The interview and history are combined when the
patient's personal and family history may have a bearing on
the isolation of a medical problem.

The examination of a patient by the physician is the
third distinct step in the patient care process. It is a pro-
cedure prescribed by academic medicine but modified considerably
by the experience of the physician and the particular event in
question.

Laboratory tests in search of supporting data supple-
ment provisional diagnoses or indicate areas of abnormal body
activity.

The diagnosis, prognosis, and therapy are the accu-
mulated result of the steps taken up to this point. Finally,
the patient's response to a therapy determines what course of
action is to be taken next.

The physician cycles through this procedure depending
upon the patient's response to therapy. If the diagnosis is
correct and if the patient.responds favorably, the procedure
does not repeat. If the patient does not respond to therapy
or. if the diagnosis was provisional and an experiment with
therapy was being made, the procedure cycles back to any of
the preceding steps depending upon the physician's need for
additional patient data.

Figure 7 shows the changes that can occur in the
medical care process as the reason for patient rare changes.
The usual procedure is shown under the "curative" column.
The numbers, depicting order of sequence, are listed in
ascending order for the curative problem.

5 3
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The emergency curative problem starts with the
initial observation, is followed by rapid examination and im-
mediate diagnosis. Treatment precedes many of the usual medical
amenitles.

Screening examinations are typical of those conducted
by Kaiser Permanente in Oakland, California. Fn this case,
history and tests are conducted simultaneously and are followed
up by an interview when findings are abnormal.

Both figures illustrate the involvement of the health
care team in the process of medica] care. The supportin,,
team augments the patient/doctor relationship for non-clinical
tests, health screening, patient preparation, and the like.

Physician Job Functions in the Care Process

The functions of a physician are modified by the type
of practice, i.e., specialization, in which he is involved,
and the organization to which he belongs. Health services and
care progrr4ms that are available locally are secondary modifiers.

A pediatrician-psychiatrist, for example, would be
involved in the function of parent counseling, whereas a radiolo-
gist would not be. A pediatrician solo practitioner would manage
an office where a pediatrician in a large group practice would
not. A pediatrician in Massachusetts, which offers free strep
culture services, might not equip his office to perform cul-
tures where a pediatrician in another area might.

Some of the principal job functions of physician.7;
are discussed in further detail below:

1. Learning

Discipline-oriented prior to certifica-
tion. Mission-oriented after certification.
Mandatory for pre-doctoral students. Man-
datory for special certification. Optional
after certification. Limited coorse atten-
dance mandatory for American Academy of
General Practice membership. Discussions
of relicensing legislation often accom-
panied by requirement for mandatory
education. Traditional courses in continuing



education favor practitioners in metropolitan
and near metropolitan areas. Some rural prac-
titioners, e.g., in Indiana, are able to take
advantage of network benefits offered by state
educational services. Hospital staff meetings
are sometimes used as a learning environment.

2. Teaching

Accredited institutions of higher education
dominate the field of laboratory and class-
room teaching. Approximately three out of
four institutions offer postgraduate or
continuing education courses. Bedside teach-
ing conducted in university and affiliated
hospitals. Teaching ,:tnction often coupled
with research and clinical practice among the
20,000 full-time medical school faculties.
Bedside teaching and clinical practice common
with the 40,000 additional part-time faculty
members. Teaching function is minimal in solo
and group practices. Increases in the large
clinics. Teaching function is very apparent
in the Big Six clinics (Mayo, Cleveland, etc.)

3. Training

Internships and residencies are the training
functions. These functions are assigned to
the institution not the individual. Al/ ex-
cept two medical schools have intern and
resident programa. 816 hospitals have intern
programs. 1,455 hospitals have resident
programs. Residencies are by specialty. A
hospital staff physician may or may not be
involved in the training function, depending
upon the particulaye residencies for which that
hospital is approved.

Preventive Medicine

This function includes periodic health exams,
multiphasic screening, advice to the genel .1
public c..1 health practices, and community
health practices. Health zreening is an in-
stitutional function. Physicians may become
involved if the institution with whic% they

Se
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are affiliated, e.g., Kaiser, has established
screening systems. Periodic health examinations
perf.Jrmed by all practitioners at the option of
the patient. Various regional programs are
interested in performing this function vigorously.

5. Curative Medicine

Principal function of medical care. This
function is modified by the organization.
The practice of medicine can differ in solo
practice, group practice (profit-sharing or
non-profit-sharing) , clinics (employee or
partner), hospital (employee or affiliate),
teaching hospital (employee, affiliate, or
preceptor), federal-state hospital, medical
school (full-time or part-time), cr other
institutions.

a. General Treatment

Practiced by all general practitioners
and specialists who become involved in
the initial patient contact but not by
non-clinical specialists such as patholo-
gists, radiologists, and anesthesiologists.

b. Emergency Treatment

A function of all physicians who are
involved in initial patient contact.
Can be modified by the institution with
which the physician is affiliated. Can
be the full-time and sole function of
certain physicians.

c. Consultation

A broad function. Patient or physician
initiated. Can be a function of staff
meetings. Mayo Clinic diagnostic teams
are deeply involved in this as a daily
form of medical practice.

d. Non-Clinical Diagnosis and Treatment

Laboratories and radiology are dependent
on facilities and equipment. Pathologists
and radiologists are affiliated with health


