Chapter 6 |

Over the next decade, some health sciences
libraries will undoubtedly continue to ful-
fill largely curatorial roles and operate as

. the system-to-library facilities described

earlier. These libraries gather information
from the world knowledge base, they are
able to access many data bases, and they

draw upon other libraries to respond to-

usér demands for bibliographic informa-
tion, Information flows into the. library;
and because the library provides good
study space for students and facilities for

. the use and photocopying of materials, the

system-to-library type of library will con-

~ tinme to seTve an important : function in the

AHSC.

Such a 11brary might be termed an in-
formation resource facility. It deals largely
with bibliographic information and with
the -artifacts that carry information, It
serves institutional needs through its pres-
ence rather than through. its services. Tt has
limited ability to respond to the informa-
tion needs of the faculty, the staff, students,
or practitioners either in the present or for
the foture. The present need is & long-
standing one—the efficient acquisition of
information that supports their work. The

~ future need, perhaps in some instances

already today’s need, is management of
information and knowledge for use in an
electronic and information centered envi-
ronument. The information resource facility
is not a model but a springboard for the
future.

Two types of libraries might be consid-
ered the short-range goal and the long-
range goal in the evolution toward an in-
tegrated network system to manage aca-
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demic information resources. .The two
types of Hbraries are the (a) academic

information resources services library and . -

the {») academic information manage-

ment library, The first is a Stage 1 tech-

nology Library with network linkages to

other information files in the AHSC; the

second is an advanced Stage 1 library, part
of a well developed academic information

network that is an integrated subsystem of
the AHSC overall information network

systern.

Both these prototype libraries can be
achieved with today’s technologies, with
today’s expertise, and at a reasomable
price. Some components exist in many
scattered instimtions. The fcllowmg are a
few examples. '

Integrated library systems with potennal
network czpabilities are under develop-
ment at several health scienmces libraries,
notably at Washington University, the
University of New Mexico, the University
of Maryland, and Georgetown University.
In the MidContinental chmnal Medical
Library Program, 11 medical school &-
braries use a telecommunicafions network,
QCTANET, for exchange of services, in-
cluding interlibrary loan information and
electronic mail. At the National Library of
Medicine, the catalogs are accessible to the
public for online searching. Data-base .
management in its most fully developed . -
form, as noted earlier, can be observed at -
the Library of Congress Congressional Re-
search Service. The PaperChase system at
Beth Israel Hospital in Boston, Massachu-
setts, provides a searching capability to a
local literature file. A similar system more
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: imegréted with other seTvices of the library

- is the mini-MEDLINE component of the

Georgetown University Medical Center
Dahlgren® Memorial Library. Research
and development in the adoption of new
technologies to solve information storage

and retrievgl problems is a sirength of the .

Lister Hill National Center of the National
Library of Medicine. Expanded education
‘and research roles can be observed at the
University of Missouri at Kansas City and
‘the’ University of Southern California
health sciences libraries. The health sci-
' ences library at the University of Wiscon-
_sinin Madison is experimentjng with tech-
nical copsulting services to facuity mem-
bers and students on the bibliographic ap-
plications of microcomputers. Simultane-
ous remote searches of online biblio-
graphic data bases linking libraries and
physicians’ offices are used in the Tucson
. (Arizona) Medical Center {133). The Medi-
cal Sciences Library at Texas A&M Uni-
versity has developed a microcomputer
systern that reformats and sorts retrieved
MEDLINE records. It also has an auto-
answer electronic message center that fac~
ulty members can use to comtnunicate
with the library staff (134). At the George-
town University Medical Center Dahlgren
Memorial Library, the staff is being diver-
sified with the inclusion of a physician in
charge of the library’s computer center.

- Examples on the academic unit side ex-

ist as well. The Physiology Department at
Duke University Medical Center is an in-
tegrated academic information manage-
ment unit, where faculty members use a
- small computer to handle correspondence,
manuscript text-editing, bibliographic file
maintenance, course-scheduling, and cur-
riculum management, among other things.
* Individual faculty members have devel-
oped repring retrieval systems for micro-
computers (135). Network participation by
faculty members and scientists is demon-
strated by SUMEX-AIM, which provides
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electronic mail services, data exchanges,

and special software services like MOL-
GEN. Physicians’ offfices, particularly in
group practice settings, are being equipped
rapidly with small computer systems that
have potential network connections. One
vender, SEQUOIA Systems, offers MED-
LINE-searching as a component service of
the physician’s office system,

-Stage 2 development in libraries is }.xkely

“to be a reciprocal of many factors in any

given academic health sciences center and
of the speed and dircction of development
in information technologies. Stage 2 com-
ponents will emerge from creative inter-
actions of staff members with individuals

.with many different disciplinary back-

grounds and from experimentation with
the technologies. Consequently, few Stage

‘2 features will be found in the fo‘]lowing

prototype outlines.

In this chapter the two prototypes are
described in generic terms as two poinis
on a continuum leading to the information
transfer and management networks de-
picted in' figures 5 and 6 in' Chapter 3.

_Their principal features are summarized.

Amplification of the concepts may be
found in eatlier chapters, the scenarios, the

statement of guiding principles, and the

descriptions . of functions, This chaptsr
ends with a discussion of approaches to
funding restructured libraries and a con-
sideration of the sources of support and
the Teadership needed to move conﬁdently
and rapidly into the future.

Resource Services Library

The AHSCs in this country share in the

responsibility to build and maintain the

. knowledge base of science and medicine

to serve the nation through their libraries.
The academic information resources ser-

vices {AIRS) library, therefore, has fully -

developed library-to-library as well as Li-
brary-to-user network capabilities, The
goals of this network capability are (a) to
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interface internal AHSC information sys-
tems and external information data bases
by connecting individuals to desired infor-
mation and (b) to provide information/

‘data base management services that facil-
. itate the efficient use of information in’

research, palient care, education, and

‘management. Characteristics of the ATRS
‘library are summarized i Exhibit 1.

PLACE IN AHSC ORGANIZATION

“The AIRS library has the fesponsibi]jty,
authority, and resources to develop an ac-

ademic information resources manage-
ment network system. The director of the
AITRS is one of the senior AHSC officials.
A council of representatives of information

network subsystems' replaces the tradi-

tional library committee and is responsible
for considering policies governing network
development.

&7

STAFFING

Diversification of the staff'is a key element -
in the AIRS library. Necded are profes-
sionals who, by virtue of experience or
cross-training in medicine, basic sciences,
computer * science, information science,
and library science, can work across

-professional boundaries. Individuals ca-

pable of communijcating in both the world
of computers and the health sciences are .
relatively scarce today. They need to be
sought out and their talents nurtured. The
recruitment and retention of a quakity-in-
novative professional staff, always diffi-
cult, will be.particnlarly difficult in the
ATRS library unless issnes of appropriate
status, salaries, and career paths are delib-
erately attended to. Staff positions include .
educators in medical information sciences,

systems designers and developers, infor-
-mation brokers, and network administra- -

: EXHIBIT 1
FEATURES OF Pnapossn AcapEmic INr-'onmnlon RescuRces SeRvicES LIBRARY

Goals:

- Interface internal AHSC information systems and external world knowledge bases
Provide information and data base management services
Develop an aeademic information resources management network. system

Characteristics:
Fully antomated

Libracy-to-library and library-to-nser network capabilities

Funetions:
Curatorship

On-site and off-site access to information resources
Includes collections of materials in all media, staff, and access to other mst:tutmnal Tesources snfﬁment

to meet AHSC information needs established by criteria of tzmelmess appropriateness of content,

format, and utility
Education

Support and parsicipate in medical information systems instroction
Support and perticipate in development and maintenance of instevetional information systems

Service
Information transfer services
Information broker services
Information research services
Data base management services
Research

Laboratary for study of apphcanon of new mformatlon storage retneval technologies

Staff:
Diversified and interdisciplinary '
Cross disciplinary roles

Acadeic faculty
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tors. The AIRS library is an innovation,
1ts staffing must incorporate Roberts’ five
functional roles of entreprencur, idea gen-
erator, project leader, information gate-
keeper, and institutional sponsor (113).

FUNCTIONS -

The operational and managerial goals of
the AIRS library are carried out through
‘four principal functions: curatorship, edu-
cation, service, and research.

Requ;raments for carrying out the cur-
atorial functions:

-1. Physical and equipment facilities are
adequate to meet the needs that a majority
of users have for information and instruc-
tional materials and services. These facili-
ties provide users with access to resources
on-site and from remote locations. On-site
facilities include equipment that makes it
possible to use and to reproduce, within
practical and legal limnits, information in a
variety of different forms: paper, film,
_ tape, disc, online data bases, models, and
patient simulators. Off-site access to AIRS
Hbrary resources includes direct user
searching of library information files and
the display of iext copy. Such facilities
handle information in both analog and
d:lgltal form.

. The AIRS library’s resources include
its professional staff and the recorded pub-~
lic world knowledge basc represented by
materials on-site and by access to materials
at other libraries and facilities. The criteria
of timeliness, appropriateness of content,
form, format, and utility are used to eval-
nate the responsiveness of the resources
and services to the needs of the faculty, the
staff, and stedents. The library’s services
and practices are guided by professionally
established performance standards.

Requirements for the education func-
tions:

1. The educator/librarians in the AIRS
library work in concert with other medical
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information system professionals to de-
velop and offer academic programs in
medical information systems. They offer
instruction to faculty members and stn-
dents in the construction of personal infor-
mation systems and provide technical con-
suiting on network linkage.

2. The AIRS library ensures that local
instructiong]l and bibliographic files,
course syllabi, reading lists, special docu-
ment collections, and the like are stored on
computers: These files are used by students
to learn and create personal files and by
the faculty for course development and
conient managoement.

Requirements for the service functions:

1. Information iransfer and data base
management are two basic functions of the

AIRS h?)rary Transfer services include the -

provision of documents through lending,
photocopy or other delivery methods, and
the-location and {ransfer of specific facts
and information from both the library’s
resources and from external sources. Data
base management services include prepar-
ing information for a variety of uses, for
immediate to long-range problem-solving,
for decision-making, or for reducing un-
certainty. Such services require the loca-
tion, selection, analysis, and repackaging
of information. Redactional services in-
clude the provision of software that allows
for rearrangement of bibliographic ele-

‘ments according to the style requirements

of different journals and publishers.

2. A main function of services is to en-
courage the unhampered flow and effec-
tive use of information for research, edu-
cation, and patient care within the AHSC
and between it and its community, Mar-

keting of information services is essential. -

Fees for some services will be necessary.
Services will need to be competitive and
subject to quality reviews.

Requirements for the research func-
tions: .
i, The AIRS library is a laboratory for
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the investigation and study of information
storage, organization, use, and application
in learning, patient care, and the genera-
fion of new knowledge. '

- 2. As a component of the research func-
tion, the AIRS library operates a data base
analysis and management system to mon-
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to bear on decision-making throughout the
AHSC and () to make possible the shar-
ing of information resources with other
institutions.

The AIM library is an extension and
development .of the AIRS library. lIts sa-

lient characteristics are Tepresented in Ex- -

hibit 2. The roles and responsibitities that

itor its own services and operations.
' differ from the AIRS Library are italicized.

Information Management Library - - Among its curatorial roles as an advanced

The AHSC is evolving toward a network Stage I technology library, the AIM li-
. of homogeneous subsystems forming an  brary managesan extensive system of local

integrated institutional information base. data files. The flow of information in the
The academic information management AHSC is monitored in such a way &s to
(ATM) library is the product of the inte- assemble a data base that offers the novice
gration of the AIRS library with the or- ~user guidance in selecting materials by
ganizational information resource base. displaying frequency of use by AHSC fac-

The goals-of the AHSC-wide informa- ulty members and practitioners. Its edu- .

tion network are (¢) to institutionalize a cational roles are augmented to include

process for bringing the best information  participation in developing new expert .

EXHIBIT 2
" . FEATURES OF PROPOSED ACADEMIC INFORMATION MANAGEMENT LisraRY*

Goals:
Mamnage an integrated academic m.formauon Iesources network
Institutlonal interface for interinstitutional academic information network
Characteristics: ’ ‘
Full netwark capabilities
Qudlity filter :
Functions:
Curatorship
- MukRi-gceess 1o information resources
Inclndes Yibrary collections, staff, and access:to other institutional resources
. Maintatns imstifutional filtered information base to support research, ieaching, patient care, and management
Education
Participates in medical information systems jnstruction
Participates in development and maintenance of instruciional information systems
Pariicipates in development of expert knowledge bases
Serviee
Informiation transfes services
Information broker services
Data base menagement services
Information research services
Research _
Laboratory for study of apphications of new technologies
Laboratory for developing new information technologies
Staff:
Multidisciplinary
Academic faculty -
Distributed througheut AHSC through joint appointments -

* Jtems in italics indicate how AM library differs from AIRS library (see Exhibit 1).
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knowledge bases. More facuity members
from traditional disciplinary departments
join the ATM [ibrary staff. Service roles
such as “brokering,” information research,
and data base management are extended
as ‘the library’s files are more effectively
- linked to organizational files. Research
roles that will expand the most in this stage
of system development will depend heavily
on new videodisk technologics and the
availability of quality personnel.

The AIM library, which is the AHSC's

intellectual information rescurces net-

~work, has become coequal with the OFgan--

izational information resources compo-
nent and is joined under single leadership.

The Support Base

The AIRS and ATM libiaries are systems
~ derived from collections of resources and
-from accessibility to a wide variety of ad-
ditional resources. They are communica-
. {ions systems, basically, and their operat-
ing costs wiil extend considerably beyond
“those of present-day libraries, given their
changed roles and functions. These librar-
ies also represent innovations; both their
functions and services will evolve and
change with the flow of technology inne-
vation, and this will make careful attention
to their operational support essential,
Three basic sources of funds in the
AHSC are stable institutional funds, spe-
. cial grants and contracts, and fees for ser-
vices. Stable institutional funds include re-
- sources derived from state appropriations
and endowments that are institutionally
administered. Special grants and coniracts
include federal, state, private, and com-
mercial funds available to conduct specific
time-limited projects. Fees for services in-
clude ali funds coming from individual
students, faculty members, institutional
units, and individuals and agencies in the
community for procurement of specific
products.

Information in Academic Health Centers

- Traditionally, libzaries are funded from

stable institutional funds with little or no
support from fees-for-service or from grant
or contract - sources, except indirectly
through overhead allocations. Libraries
are cften considered a necessary social and
institutional cost overhead. In recent years,
with more and more instability in core

funds and reliance on variable grant and -

contract overhead income, many libraries
are experiencing extreme swings in budg-
eting, as suggested by the data in Table 3
in Chapter 5. More libraries have sought
grani- and contract funding as a result.
Others have turned to fees for services.
Some library administrators and AHSC
officials consider fees. for library services
a repugnant and undemocratic concept.
The tradition of fiee information is deeply
rooted in the American public library sys-

terri, which is unparalleled in the world.

As more and more information is locked
into fee-for-service electronic systems,
fears are expressed about the disadvantage
of the less affluent in gaining access to
information, so important in an open so-
ciety. However, information in all forms is
the result of enormous investments in hu-
man and economic resources, the cost of
which should be shared by all who benefit.
Costs need not be passed directly to the
individnal nser. They can be dispersed
through other accounting approaches.
Some subsidization of services may some-
times’ serve institutional purposes better
than direct user fees. At a national level,
many interests are grappling with the for-
mulation of public policies regarding tbe
relative responsibilities of the public and
commercial entities engaged in informa-
tion data base development and market-

ing. There is no guestion that effective

information systems are costly. At the local
level, each institution will have to deter-
mine its policies regarding the allocation
of costs and income for services generated
throngh the use of external data bases as
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well as those developed within the AHSC,
As the ATRS library develops, it has the
potential to market valuable services out-
side its host. Libraries are potential income
centers, but reliance on income fees to

‘support basic operations may make it dif-

ficult for libraries to respond to needs for
innovation and change.

Few libraries depend hcavﬂy on grant
or contract sources. The experiences of

" specialized clearinghduses and informa- -

tion centers in the late 1970s, which were
wholly supported on special contract fund-
ing, suggest why such dependence is un-
wise. Instability of funding affected the
recruitment and retention of technical staff

of high quality. Commitment to the special

purposes of the center took precedence
over serving institutional needs for ser-
vices. A long-range institutional commit-
ment to the staff and the program was
difficult to develop. Consequenily, inro-
vative programs flowered only to wither,
at great costs of energy and talent and
often with little remaining of permanent
value.

The ideal funding model is a belance
among these sources; ¢ach has some value.

" Adequate and stable funding fosters re-

cruitment and reiention of highly qualified
professional and technical staff members
and the maintenance of state-of-the-art
technology systems. Some fees-for-service
funding encourages attention to quality
services. Grants and contracts and some
institutional research funding permit the
systems to experiment with innovation
without distorling or jeopardizing the

" quality of basic services and programs.

Advancement in AHSC information
management depends on a strong and
clear commitment- to the importance of

managing a critical and basic resource in

an academic institution—its infellectual
resources, Libraries and their services are
not luxuries; they are necessities. Aca-
demic information management is not an

7

- glective burden; it is one that all must

share. -

Resources Te Support Change

Over time, with adequate’ institutional
planning and with.careful structuring of
the appropriate funding bases for these
new services and operations, academic
health sciences centers could develop their
individual systems without external sup- .

-port. But time is short, and there is a great

deal of ground to be gained. The need is
urgent, the pathway is clear, and the goals
are in the national interest. New resources
are required to accelerate the growth of
state-of-the-art systems. These resources
could be secured if the many parties con-
cerned with the science knowiedge base

were 1o join forces. A coalition of industry,

foundations, professional associations and
societies, and ‘the federal government is
needed: '
Institntional systems are only the first
stage in the effective use of new powerful
information. technologies. Interinstitu-
tional networks are the next stage. A cen-

“trally and strategically placed national

agency  working in conjunction -with
professional associations and  organiza-
tions can serve as the catalyst and provide
the leadership to link the AHSCs into a
national network system.

The National Library of Medicine is an
international resource. It has made unigue .
and significant contributions to the man-
agement of biomedical information., The
NLM . transformed an essential biblio-
graphic citation retrieval resoutce, the In-
dex Medicus, intc a technologically ad-
vanced system used thronghout the world.
[t created innovative systems for informa-
tion and data retrieval, such as TOXLINE
and the Laboratory Animal Database. It
has created expert knowledge bases. It has
developed crucial and pivotal new support
technologies and record controls systems
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for use by libraries throughout the world.
NLM administrators saw the need to ed-
ucaie a new. genre of professionals for the
new era and responded with a unique
program to support biomedical computing
in medicine. Besides developing a umique
Regional Medical Library Network to sup-

port information transfer through doecu-

ment delivery systems, the NLM has nour-
ished networks that provide access to com-
puter-based instructional resources and to
peer-reviewed audiovisnal information re-

© 30Urces.

The National Library of Medicine is in
- the forefront of changes in information
technology. Its resonrces, its services, and

its roles. are fundamental to the nation’s

‘biomedical information systems and to the
respansible management of tools to access

the world’s knowledge base. Its impor-’

tance in maintaining the thrust of technol-
" ogy development and utilization for infor-
mation management should be fully rec-
ognized and appreciated, It has achieved
_ remarkable: goals with limited resources
and support from the scientific commu-
. nity. :
. The National Library of Medicine is the
logical and natural leader in the develop-

Information in Academic Health Centers

ment of a national biomedical information
system. s record of achievement is great,
but its resources are inadequate to the
magnitude of the tasks demanded and ex-
pected of it. New support and collabora-
tive efforts are essential. The NLM needs
to be in a position t¢ make new commit-
menis in a new era and to use its unigue
and central position in the health com-
munity to spearhead efforts that (a) iden-

tify national academic health information
_data-base needs and (b) encourage both

the public and the private sector to develop
prototypes in academic health-informa-
tion handling that respond to health
professional information regquirements.
The effects of technological change on

-academic - centers will be far-reaching.

Shouldering the burden of developing and
financing adaption to these changes and
of training and developing the staff, the
faculty, and students to function produc-
tively in the new era should be a common
cause shared by the indusirial and aca-
demic communities as well as by public

and private apencies. The management of

the knowledge base of the health sciences
is a national concern of vital public inter-
est.
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Chapter 7

Recommendations for Action

The purpose of this report is to present the
rationale for the long-range development
of integrated “institutional information
management networks; to describe how

-such networks can be achieved through

the development of a technologically so-

-~ phisticated library; to cxplain why a new

library concept is essential in the emcrgmg
electronics-dominated information *envi-
ronment; to describe the benefits to faculty
members, clinicians, and students of a re-
tooled and reoriented library; and to show
how the library of the future can be
achieved with today’s techmologies and
within today’s financial constraints.

- The recommendations are directed- to

three major sectors responsible for
biomedical research, the education of
health professionals, and the provision of
health services in this coumiry: (a} aca-

demic health sciences centers, (b) profés-

sional associations and sociefies, and {¢)
public and private agencies.

The first recommendations are ad-
dressed to the academic health scierices
centers because they are the essential
source of continuing excellence in the

health sciences and of growth in the:
world’s biomedical kanowledge base. Al-
though -each sector is challenged individ-

unafly, concerted and coordinated action by
all are essential to prepare an adequate
response to the demands of the new era
being shaped by the rapid adoption of
communications and information techriol-

ogies.

Health Seiences Centers

‘Maintaining old and inadequate technol-

ogies o manage academic information re-
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sources is a waste of scarce and valuable:
resources and seriously impedes the access

" to information essential to state-of-the-art

medical care, education, and research.

. Even though financial resources are scarce,

the faculty and senior executives of aca-

“demic health centers must have the vision

to allocate resources to begin to network
their information files, to integrate aca-
demic information into the education pro-
cess, and to use the knowledge base in
medicine and science better, faster, and
less expensively.

Institutional productivity and effective-

ness in all areas—attracting and retaining -

high quality staff members and students,

. providing saperior education and services,

conducting leading-edge research, provid-
ing leadership in medical practice—are
keyed to the use of statg-of-the-art infor-
mation technologies. The AHSC needs to
redefine, reiool, and reorient the fradi-.
tional information-handling unit, the &i-

brary, because it is pivotal to an integrated

neiwork system for academic information
management. The potential return on a
judicious reaflocation of resources and in-
vestment of a modest level of additional
resources significantly outweighs the cost.

Through inaction in a fast-moving tech-

nological environment, an institotion risks

the erosion of its current intellectual re-
sources, At greater risk is the state-of-the-
art of health care, for as more faculty
members concentrate more time and effort
on the provision of health care and less
energy is devoted to expanding the knowl-
edge base of medicine, the imporiance of
a reliable and dependable flow of infor-

mation from the research front to the

health practitioner becomes greater.
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THE GOAL

An immediate response from academic
health sciences centers is called for leading
~ to two goals:

1. The development of an academlc in-
formation resources managemient network
with linkages to operational information
systems in the academic health sciences
center and medical practice loci to facili-
tate the flow and use of the world’s knowl-
edge base in carrying out the functions of
education, research, patient care, and
management.

. 2. The develcpment of academic pro-
grams that equip the faculty, the staff, and
students with computational skills and in-

. formation management techniques essen-
tial to effective functioning in a complex
electronic health’ mformatton environ-
ment.

- THE RECOMMENDATIONS
To accomplish these ends;

It is recommended that institutions im-
mediately support their health sciences
libraries to sirengthen their fechnolog-
ical capabilities and develop the means
fo integraie the proecesses of academic
information management with the pro-
.cesses of professional health education. -

To carry out this recommendation, the
following actions are essential:

1. All'managerial and operational func-
tions of the Library should be automated
to provide the basis for networking capa-
bility both within the academic health sci-
ences center and between libraries.

2. "Using this networking capability, the
library should serve as the imstitution’s
bridge to external public data bases by
providing information aboul these sources,
providing access to them, and facilitating
the flow of digital information and data
between systems,

3. Using this networking capability, the
library should interface with other func-

“Information in Academic H ealth Centers

tional academic health sciences center in-
formation systems.

4, The library should use data-base
management concepts to organize, format,
package, and deliver information in forms
and through techniques that angment and
enhance existing processes for decision-
making, education, and learning at all
levels in the academic health sciences cen-
ter and in medical practice,

3. The library should extend its techni-

cal information management services to
all academic health sciences center person-
nel. - : -

6. The library -should, in association
with other educational programs, become
a focus for ensuring the computer literacy
and nformation-handling capabilities of
the academic health sciences center fac-
ulty, siaff, and students.

It is recommended that institutions des-
ignate an individual to spearhead ef-
Jforts to develop and implement a cor-
porate institutional academic informa-
tion resources transfer and manage-
ment neiwork policy and an academic
program in medical information sci-
ence.

This individual should be a senior aca-
demic health sciences center official whose

experience and standing reflect: the au-

thority to ensure the development of insti-
tutional policy and the power to imple-
mest programs and projects that express
these policies. The individual should have
the complete and unswerving support of
top AHSC management.

It is recommended that institutions de-
velop plans for students, faculty Mes-
bers, staff members, and practicing
physicians and implement programs
that actively interface them to academic
information systems throughout the
‘health education continuum,

In order to carry oui this recommenda-
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tion, institations will heed to define pali-

. cies for network commumnication sysiems

that provide computational services and
support and health information sciences
education. The formnlation of these two
policies depends largely on the responses

' institutions make to the fo]]owmg ques-

tions on the basis of their unique crgani-

- zational structures.

Network spstems services and support—

What are the academic information re--
* gource services that support education, re-
- search, management, and patient “care?-

How are these services to be further de-
veloped and delivered? Who is responsible
for the design, coordination, and operation
of network systems? How are the systems
to be supported? What is the source of
capitalization for systems development,
and what is the appropriate balance for

funding of institutional services and sys-

tems? What is the institution’s relationship
to other institutions and other network
systems and computational services?
Medical' information sciences educa-
tion—What are the institution’s educa-
tional responsibilities and goals for devel--

© oping computer literacy in faculty mem~

bers, staff members, students, and practi-
tioners? What are the computational skills
and knowledge base needed by competent
health professionals practicing in a highly
technical information environmeni? How
far beyond formal graduate education are
these responsibilities to extend? How are
the knowledge and competencies to be
taught? How does the library information
network system relate to learning processes
‘and support the continuing acquisition of
new knowledge in health care practice?
What resources are needed to accomplish
desired institutional goals and educational
objectives? Who is to be responsible for
organizing these educational programs
and for coordinating the integration of
acadernic information management in the
education and practice continuuni?

““information gatekeepers”
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It is recommended that institutions col-
lect information to aid in a stralegic.
planning process for the development
of an academic informtztion resources
management network with linkages to

- operational informatior systems.

In order to carry out this recommenda-
tion, institutions should conduct at least
two self-studies involving key people, such
as the top academic health sciences center
executive staff member, directors of infor-
mation-handling units—heatth sciences li-
braries, biomedical communications cen-
ters, computing centers—and representa-
tive faculty members and students. .

The first self-study should inventory
current information technology capabili-
ties for forming an academic information
resources management network in the ac-
ademic health sciences center. This in-
cludes assessing (4) the technological sta-
tus of libraries in health professions
schocls and teaching hospitals, (5) the use
of comptters in research laboratories and
offices to maintain biblographic systems,
(c) the use of computers for text-editing
and processing for publications, (4) the
use of computers for interinstitutional and
intrainstitutional exchange of communi-
cations and data, (e) the availability of
human resources and skills in computing,
(f) the network capabilities of existing
units, . (g) the identity of the institutional.
and the sys-
terns that support them, and (&) the use of
existing networks by the faculty, students,
the staff, and practitioners.

. The second self-study should assess
short— and long-range academic informa-
tion system needs and requirements. Insti-
tutions should (4} analyze the uses made
of academic information resources in the
academic health sciences center, (b} chart

the flow of these types of information uses

and unmet needs, and () identify the tech-
nologies that could improve productivity,

N

i
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- effectiveness, and economy of these prac-
. tices. :
This investigation includes the assess-

ment of the potential applications of infor-
mation- technologies to (¢} manage the.

knowledge base used in the educational
process, () facilitate the flow of informa-
tion between sources of information (for
€xample, between the library and individ-
uals, between and within department of-
fices, among individual information gate-
keepers and their sources, and between

and among computing facilifies, instity--

tions, and associations), and (c) train fac-
-ulty members in the use of information
technologies. The study should also project
- the potential impact of possible applica-
- tions. on ‘areas of intensive information-
. processing and use and on areas of high
priority and need. :

It is recommended thar institutions,

. their faculties and stqffs, vigorousiy en-
courage agencies and organizations
that foster research. to support acq-
demic information management net-
work systems development.

‘The generation of new knowledge and
its dissemination, storage, and manage-
ment go hand in hand, The neglect of
academic information management sys-
tems will weaken the quality of the knowl-
edge base on which education, health care,
and research depend. Increased resources
to enable the National Library of Medi-
citie to carry out research and develop
systerns -that provide faculties with im-
proved biomedical information services
should be energetically supported.

Pmi'essionai Boﬁies

Professional associations and societies play
critical roles in ensuring and maintaining
the highest standards of quality in health
professions education and -health care
practice. They influence and gnide na-
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tional health policy development, enconr-
age and promote the observance and
maintenance of quality standards, and
maintain significant and somectimes
unique reservoirs of data about imstitu-
tions, organizations, and individuals that
they represent. : '

The time is ripe for these national bodies -

to excrcise their unique leadership posi-
tions to foster better understanding of the
significance of information technologies to
the heaith care enterprise. The facuities of
the academic health sciences center are
largely unaware of the implications of the
changing information technologies for
their future professional lives, Programs
are needed to educate, rapidly, the heaith
professions to the opportunities and the
threats that new commanications technol-
ogles pose to the fature structure of health
education and health care. _

Not alf academic health sciences centers
have the environment or the resources to
develop immediately full-scale integrated
academic and organization information re-
Sources management networks. Prototypes
are needed to minimize development costs
and to demonstrate the capabilities and
powers of integrated information systems
in 2 variety of seltings and at a variety of
levels. . - : :

Joint ventures are needed to develop
profotypes. A coalition of professional as-
sociations and societies in many related
health disciplines, public and private agen-
cies, and business and industry in both
heaith and information sectors can -form
the critical mass of human and financial
Tesources necessary to spark a major evo-
lutionary thrust toward mose effective
management of the health sciences knowl-
edge base and its linkages to medical ed-
ucation, health care, and practice,

The recommendations to the academic
health sciences centers in the previous sec-
tion call for an immediate technological
upgrading of libraries and a broadening of
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their roles and functions, leading to the
development of academic information re-
sources management networks linked to
the operational management networks to
form integrated academic health sciences
center information systems, and the devel-
opment of academic health sciences center

‘academic programs in medical informa-

tion sciences education. The recommen-
dations in this section call upon profes-
sional bodies to assist academic health sci-

ences centers foward these goals.

THE GOAL

The professional associations and societies
are called on to organize a coalition of the
leadership in business and industry, aca-
demic institutions, and professional asso-
ciations and societies related to health ed-
ucation, professional practice, research,
and information management to marshall
the necessary resources {0 support pro-
grams leading to 2 strong national network
system for sharing intellectual and organ-
izational information resources, beginning
with the development of prototype aca-
demic information resonrces managcment
networks.

THE RECOMMENDATIONS

In order to accomplish these ends, the
following immediate action steps are rec-
ommended:

1t is recommended that the Association
of American Medical Colleges, the Na-
“tional ' Library “of Medicine, major
health related and information indus-
tries, and other health related organi-
- zations and prafessional societies join
in a health information coalition fo as-
sist the academic health sciences cen-
ters in adapting and wiilizing state-of-
the-art information technologies 1hat
strengthen the flow of information be-
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tween academic centers and medical
practice In a strong national network
system. ' '

In order to carry out this recommenda-
tion, the following actions are essential:

1. The Association of American Medi-
cal Colleges should begin the planning
process immediately, with aid from appro-

- priate funding sources, to identify the po-

tential participants in the coalition and the
agenda of issues for action. These issues
should include goals for () medical infor-
mation sciences education programs in .
support of faculties, staffs, students, and
practitioners; (b} AHSC academic infor-
mation management network prototype

development; (¢} academic information

network linkages to practitioners, other

institutions, and teaching hospitals; and

{d} national academic and orgamzattonal
information netwotk systems.

2. The Association of American Medl-
cal Colleges should convene the key lead-
ership as scon as initial planning is com-
pleted to explore areas of common interest
from which immediate program initiatives
can be implemented and an agenda for
integrated health information system net-

" works over the next decade can be devel-

oped. This body sbould accept responsi-

_ bility for («) stimalating the development

of standards and gaidelines for academic
information resources management net-
work systems in relation fo other devel-
oping networks and (&) speaking authori-
tatively to legislative bodies, the federal
executive, and public and private agencies .-
on the needs for superior biomedical com-
pating technologies to support scientific
and ‘medical knowledge bases.

In conjunction with these collective ef-
forts, individual organizations and associ-
ations should take steps to improve the
ability of the academic health sciences cen-
ters to adapt newer technologies w1sely as
well as speedﬂy N
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It is recommended that the Association
of American Medical Colleges, the 4s-
sociation of Academic Health Centers,
the American Medical Association, the
- American. Hospital ' Association, the
Medical Library Assaciation, the As-

sociation of Academic Healith Sciences .

Library Directors, and other health or-
ganizations and professional societies
assist the academic health sciences cen-
“ters to adopt and utilize appropriate
‘information technologies by sponsoring

programs that promote (a) the rapid

acquisition of technical skills in com-
- puter-based academic information sys-
© tems and networks on the part of fac-

ulties, staffs, students, and practitioners

and (b} the planning and development

of integrated library systems and aca-

demic mformatzan managemenr net-
- works.

Itis re{cammended that the Assoclation
of American Medical Colleges, the As-
sociation of Academic Health Centers,
the American Medical Association, the
American Hospital Association, the
Medical Library Association, the As-
sociation of Academic Health Sciences
Library Directors, and other health or-
ganizations and professional societies
demonstrate the capabilities of ad-
vanced communications and informa-

- tion management technologies to im-
prove the economy and q%ct:‘v‘eness of
thefr own information services and
funcz'zons '

The types of information services and
functions common to these organizations
include:

Maintenance of significant data bases—

These data shonld be collected using ad-

vanced network technologies that (a) pro-
vide appropriate and adequate protection
of private and confidential data and (b)
minimize the level of effort demanded
from the academic health sciences centers,

Information in Academic Health Centers

 the educational institutions, and the indi-

viduals who supply the data. Wherever
possible, redondant collection of data
“should be avoided through the use of net-
works.

Dissermination  of  information—Elec-
tronic maif, facsimile transmission, and
teleconferencing  technologies should be

utilized  when appropriate. The existing -

Veteran’s Adiministraifon conference net-
work is an example of “hot-line” type of
information dissemination; so is the Re-

gional Library Network use of an eglec-

tronic mail system for routine communi-
cations between the regional library direc-
tors. L

Provision of authoritative subject infor-
mation—Organizations maintain autheri-
tative bibliographic files and information
services. Such systems when linked to ac-
ademic health sciences center libraries
could provide rapié responses to individ-
ual information needs. Access {o informa-
tion about recommended resources that

" support the Association of American Med-

zcal Colleges’ Management Advancement
Program is an example.

Producing -and disseminating schalar{y
information—Organizations that publish
journals should use the most advanced
technologies for text-ediling, text retrieval,
and publishing and should encourage fac-
ulties to adapt to and exploit the advan
tages of these technologies. The American
Chemical Society’s use of electronic mail
for manuscript peer-review is an example.
Organizations should sensitize their mem-
bers who are authors to the complex own-
ership issues in data-base development
and use in order to protect their unham-
pered access to the knowledge which they
have generaied and shared with the sci-
entific community through online text sys—
tems.

In order to respond to the recommen-
dations addressed to both the academic
health sciences centers and the profes-
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 Recommendations

sional associations and socistics, a signifi-

cant talent pool in the area of health in-

formation and library sciences is needed.
The responsibility for the maintenance

“and the management of the .recorded .

knowledge base in science and medicine
Ties principally with academic health sci-
ences libraties. The appropriate profes-
sional skills to carry out this responsibility
in the current and future academic health
sciences center milisu must be oontmually
developed.

It is recommended “that professioml
. health library and information science
associations and organizations, in con-
Junction with academic health sciences
center libraries, with the szgppart of the
National Library of Medicine and
other agencies, enter inte formal agree-
ments with at least four major ac-
credited schools of library science, in-
formation science, and/or management
sciences (a) to develop appropriate cur-
_ ricula and a variety of methodologies
and approaches to train health infor-
‘mation specilists with the knowledge
and skills mecessary to develop, man-
age, and improve technologically ad-
vanced academic health sciences center
braries and academic information re-
sources management networks, (b) fo
develop and offer opportunities to re-
 train and to retain talented mid-level
career librarians to function as aca- -
demic information network entrepre-
- neurs and developers, and {cj to recruit
and train a cadre of health information
specialists who can bridge the disci-
plines of the health sciences and infor-
mation sciences and serve as teaching
and research faculties in developing ac-
ademic health sclences center medical
information sciences education pro-
grams.

In order to carry out this recommenda-

 tion, the following actions are essential:

79

1. The Medical Library Association in
collaboration with the Association of Ac-
ademic Health Sciences Library Directors
should begin a planning process immedi-
ately, with aid from appropriate fonding

‘sources, 1o develop a program proposal to
-initiate these training programs. A pian-

ping committee should be formed that in-

‘cludes the disciplines of library science,

information science, medical science, and
management sciénce and individuals from
the education, business, and. health sci-
ences commuanities. The committée should

‘establish educational objectives and estab-

lish training priorities and types of training
mechanisms, both Iong—ten:u and short-
term. - .

2. The Mechcal lera:y Association in
collaboration with the Association of Ac-
ademic Health Sciences Library Directors

_should convene a conference on academic

information management for the purpose
of initiating the planning committee’s roe-
ommendations by identifying potential
training mechanisms, training sites, and
potential faculty members. :
3. Within a year of the initial pianmng '
effort, agreements for formal trzining pro-
grams should be formalized. A rapid re-
sponse to the problem of severe skill shost-
ages is desirable to avoid lengthy transition

" and development periods in the academic

‘health sciences center library.
Public and Private Agencies

Access to information is a hallmark of a
democratic society. In science and medi-
cine, the unhampered flow of information
is crucial to continuing progress and ad-
vancement in the understanding and the
treatment of the human organism. Tradi-

“tional bibliographic storage and retrieval

systems and newer text-searching and re-
trieval systems are the keys to accessing -
relevant portions of the world’s recorded
and public information base. In the United
States most of these large and expensive
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systems have ‘been developed and main-
tained with public funding as a public
service in the public interest by profes-
sional organizations and federal agencies.
The ‘advent of the newer tec]mologms
has fostered an information industry in:
volved in creating new and complemen-
tary services that provide access to the
public academic information base. Where
these newer approaches to information
. dissemination and attitudes toward infor-
mation as a commodity will lead is unclear.
Unforeseen problems in ensuring textual
imtegrity, demarcations of responsibilities
for archival storage and rétrieval, extent of
copyright privileges, funding of research
and development of systems, and respon-
sibilities for mclusweness, information
quality, authority, and rehablhty are some
of the complex public pohcy issues begin-
ning to emerge.

New understandings aeed to be forged

that balance the public mterest and the
welfare of a new emerging information
industry. Different coalitions and shared
responsibilities for the world’s knowledge
base are needed now as never before be-
tween those public and private agencies
- with responsibilities for the nation’s wel-
fare and the professional and commercial
organizations with responsibilities for the
generation of new knowledge and its en-
lightened use for the public good.
The first set of recommendations in this
chapter called vpon the academic health
sciences centers 1o fake immediate steps o
strengthen the technological capabilities of
libraries to handle digital information in
more flexible and productive ways. 'This is
. the first step toward achieving an academic
information network o facilitate the flow
of recorded information as directly and in
as useful a form as possible to individual
faculty members, students, and practition-
ers. - '

The second set of recommendations
called upon professional associations and
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organizations to assist the academic health
sciences centers to take the next steps to
link the two main information compo-

. nents, academic and organizational infor-

mation bases, through a network that is

.capable of interconnections with teaching -

‘hospitals and individual practitioners, thus
strengthening the interactions among ed-
“ueation, research, and patient care so es-
sential to sustaining the quality of health
care nationally. While academic health sci-
ences centers can develop, have developed,
and will continue te develop individually
along these directions, the maintenance of
the biomedical knowledge base is a shared
national responsibility. Furthermore, the
magnitude of the resources needed to en-
sure an appropriate techuological position
to keep up with the rapid pace of change
worldwide suggests the wisdom of explor-
ing aliernative strategies.

THE GOAL - .
Industry, foundations, federal and staie

-agencies, the federal exscutive, and the

Congress of the United States are called
on to accept the responsibilities of sharing

" in the development and support of state-

of-the-art information technologies to en-
sure that the world’s biomedical informa-
tton base is accessible to faculties, students,
and practitioners through academic health
sciences center libraries and networks,
The remarkable achievemenis in sci-
ences and medicine in this couniry were
made possible through joint efforts in the
public and private sector. Now more than

_ever collaborative efforts are called for.

‘THE' RECOMMENDATIONS

To act upon these responsibilities the fol-
lowing - immediate ' actions are recorn-
mended:

Ii is recommended that private agen-
cies, foundations, and corporations, as
welf as federal and state agencies, col-
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Recommendations

laborate closely with professional as-

_sociations and societies to support the

development of profotype academic in-

formation management networks and
integrated academic and organization
information system networks.

It is recommended that private agen-
cies, foundations, and cerporations, ds
well as federal and state agencies, give
top priority to funding projects that
introduce information and knowledge
management skills throughout the
health professions education continuum
as a key component in stimulating and
supporting lifelong learning. Special in-
centive programs should be developed

-and offered to encourage rapid integra-

tion of infermation technologies in the

learning - and practice’ of the health

pmfesszons

It is recammended that private agen-
cies, in conjunction with federal, state,

" other public, private, and commercial

entities, establish and fund programs in
academic health sciences centers that
attract and retain qualified people in

academic -health information and

knowledge base development. Pro-
grams such as the Markie Scholars
and the Robert Woods Johnson Health
Policy Fellows are prototypes of pro-
grams that are needed. '

It is recommended that the Naiional

Library of Medicine, in collaboration
with industry, professional asséciations
and organizations, academic health sci-
ences centers, and other national k-
brary agencies, foster and develop
state-of-the-art medical information
management and transfer technologies
and techniques through its extramural
and intramural research . support
branches. Tt should be the lead agency
i probe the fertile conjunciion of big-

© 81
" medicine and communications technai-
ogies.

In order to respond to this recommen-
dation:

1. The National Library of Medicine -

should be empowered and authorized to
promote the improvemettt and advance-
ment of academic- information manage-

" ment network systems through infrazaural

as well ‘as extramural research, training,
development, and demonstration pro-
grams with staffing and appropriations ad-

‘equate to bring about substantial improve-

ment in the academic health sciences cen-
ter network systen,

2. The National Library of Medicine
should operate state-of-the-art informa-
tion systems that support the academic
mformation systems in the nation’s insti-
tutions of higher education.

3. The National Library of Medicine
should (a) support the efforts of profes-
sional associations, organizations; schools,

and’ agencies' to train individuals in- -

biomedical information resources manage-
ment at all levels of the health information
chain and (b) foster the formation of in-

terdisciplinary groups for the purposes of

planning, developing, and implementing
programs that create more widespread un-

. derstanding of the uses of the information

network concept through symposia, con-
ferences, study groups, demonstration
proiects, and personnel exchanges. Pro-

grams in each of these two categories .
- should be initiated immediately and be
continued as long as they are productive. -

It is recommended that the National
. Library of Medicine develop state-of-
the-art  netwark  communications
throughout the Regional Medical Li-
brary Network for the purpose of trans-
ferring documents in digital as well as
analog forms. :

In order to respond to this recommen-
dation, the National Library of Medicine

N BTG TR
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will need to work closely with other na-
indusiry, and Iibrary
groups to develop appropriate archival
storage and retrieval devices and systems
and 1o intensify research effosts in devel-
oping appropriate technofogies to improve
information iransfer and utilization mech-

- anisms.

It is recommended that the National

Library of Medicine, in collaboration

with * professional associations and

other public and private agencies, assist

in the development of prototype inte-

. grated library systems and academic

information - resources management

networks in at least seven selected

AHSCs.

At least one prototype netwerk system
should exist within each of the regions of

‘the Regional Medical Library Network.

These systems should serve the following
purposes: (a) demonstrate the state-of-the-
art technologies in mtegrated library man-
agement systems; (b} demonstrate network
linkages possible between different sys-
tems by Hnking these prototype systems in

. & netwotk; {¢) provide leadership within

the Regional Medical Library region to
develop subsystems and linkages between
and among academic health center librar-
jes, teaching hospitals, and community
hospitals to meet the information needs of

. health care practitioners; (d) foster re-

gional resource development to meet iden-
tified regional information needs; and (&)

. serve as laboratories for research and de--

velopment in medical information man-
agement and iransfer technologies and
techniques.

The Future

* Biomedical information is an mvaiuable
" nationzl resource, the appropriate man-

agement and disposition of which carry
serious and wide-ranging implications for

Informerion in Academic Health Centers

the. nation. Through joint efforts in the
public and private sector, the United States
maintains world leadership in biomedical
research, medical education, and heaith
care, as well as in communieations tech-
nologies. The accomplishments in biomed-
icine are made possible in no small part by
the development of academic health sci-
ences centers as foci for the generation of

" new knowledge and its use in the practice

of medicine and in the training of fature
health care practitioners. Underpinning
these efforts and essential to their success
are the capture and efficient dissemination
of the world’s biomedical knowledge base.
This remarkable and somewhat unher-
alded .- achievement s accomplished
through pubilic and private sector cooper-

* ation, predominately through the National
" Library of Medicine and a national net-

work of academlc health smences center
librazies.

A crisis in biomedical information man-
agement is developing. The continued ap-
plication of inadequate techmiques and
technologies in academic health sciences
centers to the management of the world’s
academic knowledge base in science and
medicine puts at risk the rate of advance-
ment and.- the unequaled leadership posi-
tion of the United States in biomedicine.
A urique opportunity exists today to com-
bine the strong positions in biomedical
research and communications technolo-
gics and shape the biomedical information
environment.

In this report, some cnt:caﬂy needed
adaptations to the academic medical infor-
mation base are suggested. The proposed

action steps require modest financial in-

vestznents in relation to the national bene-
fits thai can accrue. They do require, how-
ever, concerted and coordinated action by
multiple organizations and institutions in
the public and private sectors.
“Knowledge is power.” The equation
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Recommendations

. that led Francis Bacon to that observation

in the 17th century has changed. Knowl-
edge has expanded well beyond the capac-
ity of individual institutions, let alone the
human mind, to store and recall effec-

&3

tively. Today, power lies in the wisdom to
manage knowledge so as to augment the
power of the human mind to use knowl-’
edge. That is the challenge before the
biomedical commaunity today. '
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Glossary

AAHSLD: Association of Academic Health

Sciences Library Directors. Formed in 1978,
its goals are to advance the development of
health sciences libraries in support of the
biomedical sciences and health care through
publications, fessarch, and programs. An-
nual meetings are held in conjunction with
the anmnal meetings of the Assoviation of
" American Medical Co]leges
AHSC: Academic health sciences centcr Used
to denote a university-centered complex. of
health professional schools and teaching hos-
pitals dedicated to research, education, and
health care.

Artificial intelligence research: Investigation of -

the nature of intelfigence as information-
processing by designing computer programs
that replicate the knowledge and reasoming
processes of highly intelligent specialists.
AVLINE: An online data base of the National
Library of Medicine. Acronym for Audiovis-
_ vals Online, representing bibhographlc and

review data for nonprmt materials in the

heaith sciences.

Bibliographic data bases: Files of bibﬁogtaghic _

citations that are decument surrogates, Ci-
tations usnally include information on au-
thor, title, publisher or place of publication,
volume, year, and pagiration and frequently
include subject headings that characterize
the document and brief abstracts of the con-
tent of the document. '
Biomedical computing: A term that character-
izes the use of computers fo store, manipu-
late, and retrieve information. derived from
medical research and medical care.

BIOSIS (BIOSciences Information Service):’

An online abstracting and indexing infor-
mation service covering the life sciences and
biomedical literature (136).

- CADUCEUS: “A computer-based diagnostic

-consultation system for problems in infernaf
medicine that models expert clinicians’ be-
havior concerned with formulating compos-
ite problem hypotheses.” (137)

CATLINE: The National Library of Medi-

85

cine’s- Catalog Online representing biblic-
graphic information on all serizls and mon-
ographs cataloged by the NLM since 1965
and appearing in its printed Current Catalog.
CBE (computer-based education): The nse of

computers to provide individualized instruc-

tion. CBE strategies include tutorial, drill

and practice, simulation and games, and in- -

quiry. CBE methods are CAI (computer-
-zided instruction), CAT {computer-aided
testing), and CMI (computer-managed in-
struction) (99).

CML (clinical medical librarian): Sometimes
referred to as clinical librarian. The librarian
who provides medical information fieeded
for . patient care to physicians and patient
care tcams on the basis of participating in
patient rounds or reading residents’ reports
(78, 79).

Communication: The transfer of meaning,

“Compunications™: A term coined by Oettinger
to characierize the new technology resulting

© from the fusion of computer and communi- -

cations technologies (138).
Data: Generally numbers or unit facts used as

a basis for calculation; reasoning, or discus-

sion.

Data bank: A collectlon of data orga.mzed for

rapid search and retrieval by computer,
DData base: A set of structured records consisting

of data or other information bits coordinated

for retrieval of specific elements. A generic

term applied to varieties of information Te- .

trieval systems, for example, bibliographic
data base, census data base, hepatitis data
base.

Data-base management: The process of select-

ing and organizing a set of structured records
so that responses can be given to specific

information needs or speeific types of infor-

. mation-secking questions. -

Data-base sezrching: The process of locating
and retrieving information from a spectﬁc
file of structured records.

Data commumcauons The movement of com-




8a

usunally among and between compunters and
- terminals.

 Document delivery: The provision of doen--

ments, for ekample, articles, books, or papers,
using some common carrier, such as the
mails, courier, or telefacsimile devices.
EDUNET: An international computing net-
work for higher education and research,
which provides 173 member institutions with
access to a variety of resources atany of 17
university computer centers. An aclivity of
EDUCOM, a nonprofit consortivm of over
350 eolleges and universities founded in 1964
" to promote the use of computing, communi-
cations, and information technology in
higher education.
Hlectronic journals: Journals that are stored in
" computers in digital form and can be zc-
cessed via remote terminals-for display on a
screen or printed on paper, the text of which
. can be searched by concepts and terms (139).

The American Chemical Scciety “publishes”

its 16 journals in both paper and electronic
form.

Electronic mail: A vanety of systers that per-
mit the sending of digitally encoded messages
via telecommunications networks to a pre-
determined number of subscribers. Most net-
work systems, such as SUMEX-AIM, have
messaging capabilities.

Free-text searching: The ability to retrieve in-
formation from an online system on the basis
of the words occurring in the tltles abstracts,
or igxts.

Hepatitis knowledge base: “A prototype com-
puterized information transfer system aimed

at supporting the health practitioner’s day- -

to-day Hagnosis; prognosis, and treaiment
decisions concerned with viral hepatitis.”
(140)

Information: Information applies to facts, data,
news, or a signal told, read, or communicated
that may be unorganized and even unrelated
bui informative, Information is “that which

reduces uncertainty . . . and that which assists

in decision making, a symbol or set of sym-
bols ‘which has’ the potential for meaning.”
{141) “Something . . . which justifies change
in a construct that represents physical or
mental experience or arnother construct.”
{Webster's New Collegiate Dictionary)

means of electrical transmission systems,

Information brokerage: The provision of infoz-
mation research services; securing informa-
tion that answers ‘specific questions for an
individnal. The term information broker is
frequently applied to an individual who pro-
vides information on a commercial basis. -

- Information-handling: A general term that in-

cludes the tasks for information management
‘and information transfer.

Information managemeni: The process of se-

- lecting, aequiring, describing, organizing,
and storing information to make it accessible
to meet future needs. :

Information service: The retrieval of facts, data,
- documents, and 30 forth from a variety of

" sources for someone’s use.

Information systemi: An assemblage of facts,

data, docements, and so forth organized and-

stored in a retricvable form to satisfy scme
future need.

Information transfer: The acimn of making
information available to individuals at their
reguest by locating and delivering it in the
desired format.

Instructional technology: “A systematic way of
designing, carrying out and evaluating the
total ‘process of learning and teaching in
terms of the specific objectives, based on
research in human learning and commu-
nicdtion, and employing a combination of
bhoman and non-human resources to bring
about more effective instruction.” (142)

Integrated Mibrary systems: Automated systems
that handle multiple library operational
functions and tasks giving multiple outputs
from the one-time capture of a basic unit
record. Typically integrated library systems
use the same record to register procurement
and billing, lending or borrowing activity,
binding, and bibliographic retrieval. Such 2
system also provides library management in-
formation and decision support daia.

Intelligent terminals: A computer peripheral

device that permits communication to larger
systems and which also has self-contained
memory storage and software program de-

velopment and applications, Many mdcro- -

computers once fitted with communications
devices serve as inteHigent terminals,

INTERNIST: S¢ce CADUCEUS,
Medical Information System (MIS): “A set of

formal arrangements by which the facts con-
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MEDLINE (MEDLARS online): An online-

file of bibliographic citations from approxi-
mately 3,000 international journals devel-

oped and maintained by the National Li-

brary of Medicine. MEDLINE inclndes in-

formation since 1966 from Ifndex Medicus, -

-the Index to Dental Literature, and the Inter-
national Nursing Index. Most initial access is

to the MEDLINE ﬁlesr for the corrent and

most recent two years, :

Microcomputer: A self-contained = computer
system that handles a limited number of
peripheral input/output devices usmg a sin-
gle integrated circuit chip.

MOLGEN: A decision aid available thIough
SUMEX-AIM that advises geneticists and
molecular biologists on organizing experi-
mental techniques and design (52).

- MYCIN: A production rule-based consultation

system for the selection of antibioties fo treat
infectious diseases (144)

" Network: A system by which multiple institu-

tions, organizations, agencies, uaits, -offices,

-or individuals are linked by common com- -

munication and mformation transfer - car-
Tiers.

OCLC (Online Cataloging Library Center; for-

merly the Ohio College Library Center):

. Originally a cenlralized system for generat-
ing printed tailored library catalog cards
based on authoritative Library of Congress

“cataloging. . The acronym now denotes a
group of online services for cataloging, inter-
tibrary loan, and serials control available to
subseribing libraries thromghout the United
States.

Online: Data are online when they are acces-
sible-and manipulable using 2 terminal con-~
nected to a remote compiter via communi-
cation lines. ST

Cnline searching: The process of dialing a re-
mote data-base system using communica-
tions protocols and standard computer ter-
minals to search the files for desired infor-
mation while connected to the remote com-
puter.

Online systems: Data bases that can be accessed
through dial-up procedures.

Online system vendors: Firms that market on- -
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line access to multiple data bases.
PROPHET: A National Institutes of Health-
sponsored biological-chernical information

systemt. It is 2 tool for drug researchers that
incorporates interactive graphics, molecular

model-building, computational supp:)rt, and
data management (51).

Rescarch services: A term used to characterize

“inteltigence functions” in information ser-

vices. These functions include assembling,

screening, evaluating, and orgarizing infor-
_mation into a decision-suipport docament for
immediate application. it encompasses sum-
marizing data-base output and transforming
the information into useful briefs.

SCISEARCH: The online search service of the
Institate for Scientific Information Science
Citation Index data bases,

SDILINE {Sefective Dissemination of Infor-

mation Online): A National Library of Med-

icine service which permits recurrent auto-
‘matic search and retrieval from the monthly
-issue of the Index Medicus prior to publica-

tion. A curfent awarcness service available

through health sciences libraries,

 SERLINE: An online bibliographic file repre-

senting about 35,000 serial titles cataloged or
o order at the National Library of Medicine
and including about 6,000 titles owned by
120 resource libraries in the Regional Medi-
cal Library network system.

SUMEX-AIM: The Stanford University Med-

ical Experimental Computer (SUMEX) for
Artificial Intelligence in Medicine (AIM). A

national computer resource connected to the

TYMNET and ARPANET data-comrmuni-
- cations networks that supports more than 20
independently funded research projects, in-
cluding clinical diagnostic decision-mzking,
cognitive modeling, and molecular structure
interpretation and synthesis (52).

Telemail: An electronic message service offered
by GTE Telenat for the transfer of personal
messages in digital form through commund-
cations networks.,

Teletext: A TV broadeast technology that per-
mits selection and display of text oh adapted
home television sets,

User friendly: Computer systems that are ap~
proachable and usable by inexperienced, un-
trained, and techrologically unsophlsncatcd
PEFsots.
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Users: Generic term for individuals who try [v  Videotext: Sometimes called Viewdata. Online

satisfy information needs by consulting te- interactive iext reading system using adapted

sources and services in a library or other data domestic television sets coupled to telephone

‘base. . - networks. Available in Canada, France, and
the United Kingdomm.
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