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- Summary

The nation’s capacity for meeting the in-
formation needs of its health professionals;
a traditional role of the health sciences
libraries under the leadership of the Na-
tional Library of Medicine, is likely to be
radically affected by the rapidly evolving
electronic information environment. New
technologies improve our ability to access
information selecti\%ely and offer an ap-
proach fo managmg the overload caused
by the continuing expansion of knowledge
50 proncmnced in the biomedical sciences.
We are seeing a shift from paper to elec-
tronic means of managing information,

and the academic community is exhibiting -

a growing awareness of a need to incor-

porate new information technologies into

. the processes of medical education, re-
search, and health care practice. The im-
- plications of changing information tech-
nologies for faculty, students, and practl-
tioners are examined in this report. It is
argued that even though we are facing
financially constrained times, academic
“health sciences centers should invest re-
sources to control and manage better their
intellectual information support systems.
Specific strategies for strengthening the
- existing information systems which under-
gird the health sciences enterprise are sug-
gested.
-While the electromc mformatmn Tevo-
- lution holds great promise for enhancing
the study and practice of medicine, as well

as for improving the efficiency and effi-

cacy of biomedical research, academic

health sciences centers have not moved

aggressively to exploit this potential and in
" general are poorly positioned to respond
to the new demands of an electronic infor-
mation-based society. Their information-

support systems are fragmented mixtures
of single-function, manual, and computer-
hased files that can neither communicate
nor exchange information effectively. Ad-.
ministrative support systems have received
substantial attention as tools for improving
the business functioning of the enterprise,
but far too little energy has been devoted
to upgrading the academic information

_systems—those that are integral to the dis-

covery, transmitéal, -and utilization of
knowlédge in the service of science and
medicine. ‘In fact, the academic commu-

- nity seems generally unaware of how de- -
pendent it is on the quality of these systems.
and the prospect for radical improvement

inherent in the technologies now available.
There is little evidence of any institutional
appreciation of alternative mechanisms to
equip faculties, students, and practitioners

with the knowledge and skills they need to -

ENSUTE proper use of compulers as Memory
extenders, consulting-knowledge systems,

‘and decision-making aids. Equally siriking

is the inattention to transforming the ca-

pabilities of libraries, the traditional cus-

todian of the world’s knowledge base, to

enable them to function in the world of |

electronic information acquisition, man-
agement, and transfer. This report de-

. scribes how a technologically sophisticated

library system—radically transformed in
concept from custodian to active pariner
in the management of biomedical infor-
mation—can play a new role in mamtam-
ing the preeminence of American medi-
cine.- S '

" Academic health sciences centers need
fresh policy analys1s, wise planning, and
new commitments in this new era. A com-
mon strategy in financially tight times, in

]
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order 1o protect the academic staff and
" other programs, is to cut back on infor-
mation resources and library personnel
The rationale is that the facalty members
-and pracutioners, through their collective
memory and informal communications
channels, can sustain a rich and reliable

kuowledge base for teaching and clinical

decision-making until more funds become
available to maintain a community insti-
tutional resource. Such a strategy today

CarTics new risks. More and more, infor-

mation is available only from computer—
based systems. Gettmg and asing timely
information now and in the future means
technological capability and information-
handling sophistication. Under these con-
- ditions, it is not only unwise but also po-
_ tentmlly dangerous to reduce access to in-
formation.
Academic heatth sciences. centers need
10 make their existing information systems
more efficient and cost-effective. Integrat-

ing academic information-management.

concepts into the education and practice
- - processes can help to ensure that faculty
members, students, and practitioners have
the best information-processing environ-
ment available. ' A network system ap-
proach is an effective response to ihese
needs. Networks can accommodate a col-
legial structure and allow individuals to
draw on institutional information re-
. sources unhampered by barriers of time
and distance to build personal information
files to support their needs regarding re-
search, learning, and clinical decisions.

" Leadership must be identified to spear-
. head the development of an institutional
information poficy. Strategic planning
should be initiated to () identify key com-

ponents and fanctional requirements of an
institutiona! information network, ()
sanction and sponsor adequate education
programs in medical information sciences,
and (¢) set priorities for network develop-
ment.

Information in Academic Health Centers

Pivotal to any information transfer net-
work is a unit that can bridge the world’s
knowledge base and instifutional infor-
mation support systems. One of the first
steps academic health sciences centers
must take in the near term is to see that
such a pivotal unit is in place and func-
tioning, Senjor academic center executives
and faculty members can exercise one of
two options, They can help to redefine,
retool, and reorient the traditional infor-
mation-handling unit, the library, and give
it the resources to develop the technologi-

- cal capability and staffing to perform these

essential functions. Alternately, they can
create a new facility or adapt an existing
academic unit to develop and manage the
academic information resources of the cen-
ter, The first of these options is likely to be
the Ieast costly, the most efficient, and the
most logical. This report depicts through
several s¢enarios how the technologically
sophisticated library can dramatically sim-
plify and improve the recall and use of

information by faculty members, clini-

cians, and students. The report also tovers
the principal technical requirements and
service features of two stages in the evo-
lution of libraries from where they are
today to what they must become tomor-
row. ERE :
Technology adaptation occurs in three
stages. In the first stage, older methods are
replaced by newer technologies that do the
same iasks more effectively. Technology
makes new and different approaches pos-
sible in the second stage. The third stage
is transformation of behaviors. Academic
centers have barely entered stage one.
They nced to take steps that will
strengthen their information systems at the
same time they move forward. An essential
first step is to transform the library from
a repository to an interactive information
transfer and management system.

The adaption of technology to manage
the world’s biomedical knowledge base is
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‘hnology to manage

1 knowledge base is

a national concern. The burden of fi-
nancing and implementing, institutional

. changes and of training faculty members,
" studenits, and practitioners to function ef-
" fectively in an electronic environment is a

common cause to be shouldered by the
industrial, the academie, the private, and
the public sectors. A strategically placed
national agency, working in conjunction

" with other public and private entities, can

prowde the catalyst and leadership to link

- the nation’s academic health sciences cen-

ters into a network system. The Nationat
Library of Medicine is the logical coordi-.
nator, It has compiled a remarkable record
of achievements a5 a front-runner in infor-

mation technology applications. Its re-

sources, however, as those of many indi-
vidual institutions, fall short of what is
needed for the: magnitude of the tasks
ahead. A new coalition of forces and new
resources are essential. _
Accordingly. the recommendations in
this report are addressed to three sectors
responsible for the edncation of the health
professions and the provision of health
services in this couniry: (&) academic
health sciences centers, (b) professional

assaciations and societies, and (¢) public

and private agencies. It is recommended

" that:
1. Academic health sciences centers and

hospitals take immediate steps to imple-

ment a network that facilitates the flow of .
. recorded knowledge throughout their in-

stitutions in as a direct and vseful form as
possible. The first step is to strengthen the
technological capabilities of libraries to

. serve as stage one network nodes.

_ 2. Professional associations and organi-
zations assist academic health sciences
centers to take the next steps to link the
academic and administrative organization
information bases to hospitals and individ-

ual practitioners in ap interactive infor- -

mation network. The Association of Amer-
ican Medical Colleges should begin a plan-

ning process to involve the leadership in
business and industry, academic institu-
tions, and professional associations. and -
societies related to health in a coalition to
support the development of prototype in-

-formation-management networks leading

to interinstitutional networks.  Heéalth
professional associations should collabo- .
tate in sponsoring programs that promote -
the rap1d acquisition of knowledge and

skills in faculty members, students, and

practitioners in the use of computer gys-

tems. These organizations should use their
own .information programs and dissemi-
nation systems to demonstrate the appli-
cations of newer technologies. _
3. Industry, foundations, federal and -
state agencies, the federal executive, and
the Congress of the United States ac-
knowledge their responsibilities in sup-
porting state-of-the-art information tech-
nologies to ensure that the world’s biomed-
ical informatiof base is readily accessible

-through academic health sciences center

libraries and networks. These agencies
should support (&) the development of
prototype network systems, (&) programs
that encourage the rapid integration of
information technologies in the learning
and practice of the health professions, and .
{c) programs that attract and retain gual-
ified people in medical information and
knowledge-base development in academic
centers, The National Library of Medicine
should continue as the Ilead agency to fos-
ter the continued improvement and ad-
vancement of the academic information
management network in support of the
biomedical sciences. It must be appropri-
ately staffed and budgeted to bring about

. substantial improvements in the transfer

of academic’ information through health
sciences libraries and network support sys-
tems.

A unique opportunity exists today to
shape the biomedical information environ-
ment. The unequalled leadership position
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of the United States in biomedicine is due
in large part to the development of aca-
demic health sciences centers- as foci for
the generation of new knowledge and use
-of this knowledge in the practice of medi-
cine and the training of new practitioners.
The world leadership of the United States

in communications and information man-

agement technologies is due in Jarge part
-to the joint efforts of the public, private,
academic, and industrial sectors. The syn-
ergism of these extraordinary strengths

Information in Academic Health Centers

holds enormous promise. Leadership is
needed to bring about the concerted and
coordinated involvement of multiple or-
ganizations and institutions in both the
public ‘and private sectors. Academic
health sciences centers must step forward
and become partners in the management
of the world’s knowledge base in bio-
medicine in order to ensure the continua-
tion. of this nation’s preeminence in
biomedical research, education, and pa-
tient cars. '
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'Bac'kground

In the early 1960s the exponenual growth.

of new knowledge, one of the results of the

enormons postwar federal investment in

biomedical research, threatened to break

" down the nation’s system for managing its

scientific knowledge base. The crucial keys
to access to recorded knowledge were cum-
bersome to use and expensive to produce.
Most importantly, these bibliographic ser-
vices were inadequate to meet the scientific

‘community’s demand for rapid dissemi-
nation of new scientific information so
critical to leading-edge research, to high .

quality medical training, and to advancing

health care practices. Libraries were in’

dilapidated physical condition; the collec-
tions in health sciences centers were far

from adequate; services were limited; and

a serious shortage of well trained personnel

existed. There was a crisis that required a

response from many parties.
Recognizing the fundamental impor-

_ tance of quality information to the medical

endeavor, the- Association of American
Medical Colleges (AAMC) in 1963 pub-
lished guidelines for medical school librar-
ies prepared by a joint committee of the
AAMC and the Medical Library Associa-
tion (1). This report, along with three other

" timely studies (2-5), was instrumental in

bringing about a major piece of legislation,
the Medical Library Assistance Act
(MLAA) of 1965, and with it the establish-
ment of the Nationat Library of Medi-

- cine’s leadership role in developing a na-
tional health sciences library and mfor—_

mation system network.
Over the next 17 years the AAMC pub-
lished three additional studies concerned

‘with the scholarly scientific information

base of academic health scierices centers.
Each of these studies contributed to the

development of new initiatives and re-

sponses in a changmg mformatlon envi
ronment.

A major thrust of the Medicil lerary
Assistance Act’s first years was to improve
the physical facilities and. strengthen the
intellectual resources of libraries. The

AAMC’s second study, The Health Sci-
ences Library: Its Role in Fducation for the -

Health Professions (6), published in 1967,
articulated the principles that should guide
the design and construction of new health

sciences library facilities. Between 1966 = =

and 1975, 86 health séiences libraries were

" built or expanded (7). The importance of
applying new educational technologies to
‘medical education and practice prompted

the Stead report in 1971, Educational Tech-
nology for Medicine: Roles for the Lister

Hill Center (8). The study called on the .

National Library of Medicine to assume

' significant responsibilities for research and -
- development in educational technologies

and . biomedical communications, chiefly
through the Lister Hill National Center

for Biomedical Communications. Its rec- -
ommendations led to innovative work in

medical knowledge representation and the

‘training of critically important specialists

in biomedical computing. This study was
followed by a supplemental report in 1972,
Educational Technology for Medicine: Ac-
ademic Institutions and Program Manage-
ment, which examined institutional strate-
gies and guidelines for developing learning
resources centers 1o vlilize better the new
media and.technologies to support health
education (9). :
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Need for New Study
The achievements over the past 13 years

in expanding the provision of academic
science information have been remarkable

and the National Library of Medicine has .

played a key leadership role in most of
them. Today few libraries are in need of

physical replacement. Collections are rea-

sonably adequate to meet the demands of

faculty members and students. A tich va- .

riety of multimedia learning. resources is
available to facilitate learning. MEDLINE
revolutionized  bibliographic searching;
other. new online methods of accessing
printed bibliographies such as Chemical
Abstracts, Science Citation Index, and Bi-

" ological Abstracts have significantly re-

duced the human costs of library research.
The results of a peer review system ihat
evaluates medical audiovisual materials is

~available through AVLINE. A nationwide
network of health sciences libraries aug-

ments individual library = collections
through interlibrary loan linkages that an-
nually transfer néarly 2 million documents

- {10). Services such as OCLC and CAT-

LINE significantly improve the effective-
ness of library operations. A major expan-
sion of MEDLARS capabilities i under-
way. And innovative expert knowledge
data bases in hepatitis and human genetics
are under development.

A new crisis is emerging that is equal to
that of the 1960s. The generation of new

- knowledge has continued its nnrelenting

course, doubling at least every 10 years.
The world’s knowledge base is shifling
inexorably from a paper to an electronic

* base. New ways of synthesizing, compact-

ing, and representing knowledge are de-
veloping. Most business-related informa-
tion is computer-based. Transfer of quan-
tities of data and information can be ac-
complished relatively inexpensively and
nearly instantaneously with the use of
phone lines, satellites, and microwaves

Infarmatwn in Academic Hi ealth Centers

over any distance. '{'hc sometal view of the
importance of individualized access to and
control of information is changing; in a
highly competitive technologically based
world, individuals and nrgamzatmns with
better quality information services are
more productive and effective.

The need today is not more mformauon'

resources. The challenge is to apply new
technologies appropriately and to assist
faculty members, students, and adminis-
trators to develop skills to make new and
better uses of the knowledge base that is
available. The academic health' sciences
center (AHSC) today is poorly positioned
as an information system. It is a conglom-
grate of uncoordinated, autonomous, in-

compatible, information files serving

rnany different organizational and intellec-

tual needs. Both the concept and the tech-

nologies for managing one of its most pre-
cious resources—the academic knowledge

_base from which it teaches, practices, and

generates new knowledge—are inadequate

in today’s electronics dominated world. A.

network of interactive information files to
support the work carried out in the AHSC
and associated hospitals is essential to ef-
fectiveness in a collegial, information-in-
tensive, and information-dependent envi-
ronment. In this new era, the library as a

- center for academic information manage-

ment services—nol as a collection of books

and resources—is potentially one of the

AHSC’s most important units. AHSCs
need libraries that perform broadened as

- well as different information management
‘functions and link individuals to infor-

mation and to systems that respond to
individual needs for personal memory ex-
tenders and lifelong learning and know!-
edge support. '

Study Appmach

This report relies heavily on the literature
describing trends .in medical education,
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' Backgmuna"

medical information technology, business
and industrial uses of information tech-
nologies, developing telecommunications
technologies, and library operatlons and
services.

Data used in th1s s{udy cOme from three
primary sources:

1. The results of a 1980 Deipin study of
the future implications to health sciences
libraries of changing information technol-
ogies (11). The respondents in this study
were the -directors of 95 medical school

. libraries and of 27 teaching hospital Ii-

braries and 11 other experts in health sci-
ences libraries:

2. Data from the Association of Aca-
demic Health Sciences Library Directors
(AAHSLD). Selected financial and oper-
ational data on health sciences libraries
are from editions of the Anmual Statistics

' of Medical Sehool Libraries in the United

States and Canada (12-14) and its prede-

" cessor, Medieal Library Statistics (15-17}.

Unpublished data from a 1981 AAHSLD

survey of 97 academic health sciences H--
* braries provided unique program infor-

mation. Additional data were made avail-
able by individval AAHSLD members.

3. Site visits. The principal investigator
visited the following institutions and dis-
cussed health information management is-
sues in education and practice with a va-
riety of faculty and staff members: Uni-
versity of Maryland School of Medicine;

Vanderbilt University School of Medicine; -

Southern Tllinois University School of

' Medicine, Springfield; University of Mis-

souri-Kansas City School of Medicine;
University of Californiz, Los Angeles,
(UCLA) School of Medicine; University

. of Southern California School of Medi-

cine; Stanford University School of Med-
icine; University of California, San Fran-
cisco, School of Medicine; University of
Washington School of Medicine; and the
University of British Columbia Faculty of
Medicine. :

Advisory Mechanisms

An advisory committee 1o the study pro-
vided the project director and principal
investigator with a spectrum of AHSC in-
terests, concerns, and professional exper-
tise. The committee members, named in

the front of this repert, are key figures in

information policy formulation at national
and institutional levels. They repeatedly

tested the validity of the study assumptions . .

and hypotheses and provided indispensa-

“ble expert guidance, Robert S. Blacklow,

M.D., Rush Medical College of Rushk Uni-
versity; contribited to . the early design
stages of the study. The penultimate draft
was critigued. by ad hoc advisers: David
Bishop, university librarian, University of
California, San Francisco, representing the
Medical Library ‘Association; David A.

Kronick, Ph.D., librarian, the University. .
of Texas Health Science Center at San .

Antonio; Gertrude Lamb, Ph.DD,, librarian,
Hartford Hospital, Hartford, Connecticut;
and Gloria 8. Werner, biomedical librar-
ian and assistant dean, Library Services,
UCLA School of Medicine. The stafl

of the National Library of Medicine |
(NLM) provided additional comments

that led to strengthening the report.

The health sciences library community
contributed substantially to the study. The
library directors of the following institu-
tions reviewed and commented on prefim-
inary outline drafts of the report: Alberi

‘Einstein College of Medicine of Yeshiva

University, Albany Medical College of
Union- University, Bowman Gray School
of Medicine of Wake Forest University,
Case Western Reserve University School

of Medicine, Columbia University College

of Physicians and Surgeons, Cornell Uni-
versity Medical College, Emory University
School of Medicine, George Washington
University School of Medicine and Health

Sciences, Harvard Medical School, Johns .

Hopkins University School of Medicine,
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Medical College of Wisconsin, Mount
Sinai School of Medicine of the City Uni-
versity of New York, New York Medical
Coliege, New York University School of
Medicine, Northeastern Ohio Universities
College of Medicine, Northwestern Uni-
versity Medical School, Ohio State Uni-
_versity College of Medicine, QOhio Univer-
“sity College of Osteopathic Medicine, State
. University of New York Downstate Med-

- ical Center College of Medicine, State

- University of New York at Stony Brook

“Health Sciences Center School of Medi-
cine, . University of Southern California
School of Medicine, Tniversity of Cincin-
- nati College of Medicine, University of

* Connecticut School of Medicine, Univer- -

sity of Iliinois College of Medicine at Chi-
* . cago, University of Minnesota Medical
School-Minneapolis, Umversﬂy of Roch-

ester School of Medicine and Dentistry,

University of Texas Health Science Center
at San Antonio, University of Texas.
~ Health Science Center at Dallas, Univer-

sity of Utah School of Medicine, Univer-
sity of Washington School of Medicine,
Wright State Umvemty School of Med1—
cme.

_Study Purpose

In this report the complex and broad-
scaled problem of information manage-
ment in the academic health sciences cen-
ter is examined from the perspective of the
. academic health sciences library as a major
resource contributing to the flow of infor-

mation through which the highest qua.hty .

of cducation, zesearch, and care is
achieved. Powerful information technolo-
gies are being used to create new. and
different methods of managing the world’s
- ‘knowledge base. The continning discov-
ery, transmittal, and utilization of infor-
mation and knowledge depend on the ca-
pability of faculty members, clinicians,
and students to tap these new systems and

Information in Academic Health Centers

to exploit them effectively as memory ex-
tenders, consulting-knowledge systems,
and decision aides.

The purpose of this report is to present
the rationale for the long-range develop-

-ment of integrated institutional informa-

tion management networks; to describe
how- such networks can be achieved
through the development of a technologi-
caliy sophisticated library; to explain why

a new library concept is essential in the =

emerging electronics dominated informa-
tion environment; to describe the benefits
to facultigs, clinicians, and studenis of a
retooled and reoriented library; and to
show how the library of the future can be
achieved with today’s technologies within
today’s financial constraints.

While this report concentrates on roles
played by the academic health sciences
Library in the academic health sciences
center, the conceptual framework and
guiding principles should be valid for -
braries in other settings. Libraries in com-
rmuaity hospitals, teaching hospitals, in-

dustrial firms, associations, colleges, and

universities will vary individually and as

.groups; but all are basically interdepend-

ent and interrelated, ail operate on similar

principles, and all work toward the same

goals. While generally applicable, this re-
port is not presumed to represent the con-
cerns of all types of libraries.

The AHSC is faced with new and ines-

capable demands as well as new opportu-
nities as a result of changing worldwide
information-handling technologies. The
need to plan for the effective management
of these demands is urgent. The time fo
bcgm is now.
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information and ItS'Management -

3 “The flow of technology is so rapid it can .
1 acquire a momentum of its own and sweep.

“us into fifestyles we may not like,, .. We

Jhave barely enough lead time to prepare

for an effective control.” (18) .

The Problem

! The above quotation epitomizes the man-

i - agement problem facing an increasingly

information-intensive and information-de-
pendent society. The business community
is vigorously promoting the use of new
“ telecommunications technologies fo close
the gap between an exponentially expand-
ing information base and its efficient man-
agement. The academic community lags
far behind industry in its response to both -
the short-term problem of organizational
-information resource management ang the
long-term, and potentially more serious,
“problem of managing the intellectual in- -
- formation base on which society depends.

. IMPACT OF NEW TECHNGLOGIES - .

The new information technologies based
on & marriage of computer and commu-
nications technologies are beginning. a
- process of transformation of the world’s

mses and management of information.

Techmology adoption follows a pattern: in
the first stage, technology replaces manual
or iraditional methods, and activities are
performed faster and more effectively; in
-~ the second stage, technology fosters new
applications, and things are done that were
never done before; in the third stage, tech-
nology transforms or changes life-styles

(18). The telephonc is a typical_'éxample.

In 1876 the idea of the telephone was

ridiculed: few believed that voice transfer

would replace the letter as a reliable and
authoritative communication device. To-
day the telephone has completely frans-

formed communications. It has spawned .

new industries and newer technologies.
Phone lines carry digital text as well as
voice and image messages and make pos-
sible the printing of newspapers and mag-
azines simultaneously at geographically
distant locations across the country.

Most popular writing about the post-
industrial, mmformation-based eccnomies
of technologically developed countries de-
scribes the stage 1 technology applications. -
The effect of microwaves, cables, satellites,
and telephone linkages on daily living is

" pbviousin areas such as banking, national

election returns, entertainment, real estate, -
air iransportation, publishing, and office

practices. The handling and transfer: of
information is much easier, more reliable, -
accurate, and secure for more and more
functions. The rate of adoption of tech-
nologies has speeded up, Where the tele-
phone did not achieve a 50 percent level
of household penetration until 70 years
after ‘its introduction, television reached
that fevel in only eight years (19). By con-
servative estimates, most people by 1990
will conduct much of their personat busi-
ness of purchasing and paying for goods
and services through personal computing .
devices. The next stage may bring less
dependence on centralized work locations
and changes in many of our fixed habits
in conducting our affairs. Finally, the work

11
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iself may be different; traditional profes-
sions may change, and new professions
-may evolve; life-styles will change.
In the transition between stage ] and
stage 2, behaviors and attitudes toward
_information management and control will
. have potentially greater long-range import
to academic centers than the way infor-
raation is produced and disseminated.

INFORMATION A3 .A COMMODITY

Information has become a commodity to
be bought and sold on the wholesale level

and repackaged for sale at the retail level.

Computer terminals make it possible to
.read stock market data that are updated
every few minutes, to consult newspapers,
" and 1o read encyclopedias. Within the past
- five years more than 600 information files
- have become publicly accessible online

through computer terminals. While the .

majority of these files are bibliographic, an
.increasing percentage are numeric and in-
formation data bases, such as selected ref-

“erence books and journals, the NLM’s.

-Laboratory Animal Database, and Census
statistics. Many of these information
sources are proprictary, and users pay roy-
alty fees as well as communications access
fees each time they read and use infor-
mation provided by information vendors,

Two traditional concepts are being re-

‘shaped by the new information market-
place:

1. The acceptance of information as an

. overhead expense that should bé freely

_ available without fees to all sectors of so-
ciety is giving way to the concept of infor-

-mation as a basic commodity, an essential
power source much like gas or electricity.

2. The one-time purchase of information
for subsequent reuse, for example, buying
a book, is giving way 1o purchase of infor-
mation on demand, as needed, through

 online communication with a remote stor-

age source.

Information in Academic Health Centers

" A typical example is a legal information

system that is available only by leasing

special hardware and purchasing access
codes under a highly restrictive use con-
tract. The contract may permit a library to
use the system to serve only specified in-
dividuals within a law school or law firm.

Books will not disappear, but their uses

- will concentrake in those areas where their

portability, relative low cost, and ease of
production for stable information is incon-

testable. Television did not do away with -
movies, but it did eliminate the newsreel;

the electric light did not do away with
candles, but it did eliminate the gas lamp,

Important or valuable information that is .-

dynamically changing is likely to be exclu-
gively available through anline access. The

-gconomic and social impact of this trend

is increasingly significant.. -

A serious national policy issue is emerg-
ing as a result of the new marketability of
certain information services. Unhampered
access to knowledge about sources of in-
formation has been considered in the pub-
lic interest and for the public good. As
more and more information is available
only to those with financial means, fears
grow about the potential of disfranchising
the less affluent. '

The impact of access costs on the fund-
ing of information provision in many ac-
ademic sectors is already significant.
Searching data bases of major relevance to
health care can range from $16 to $100 per
connect hour in addition to $5 {o $8 per
hour telecommunications costs and 5 to 20

cents per citation for offline printing. More

money must be allocated to access online
data bases. Dioes this mean less money for
print resources? What is the most appro-

priate balance? Where is the most value -

for the dollars available? The need for

strategic planning and policy development -
in this area is obvious, especially in re-

séarch-intensive institutions.
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{ Management
. [NFORMATION AS RESOURCE
Complex organizations generate complex

internal information systems that must
constantly be renewed or validated by
bringing in relevant outside, public infor-
mation. A rational system of coupling the
internal and external information systems
is crucial to organizational health in in-
dustry (20, 21). This is as true for the
AHSC as for any industrial organization.
In fact, few organizations are as informa-
tion-dependent or as complex as the
AHSC, and few professions are as infor-

mation-intensive as medicine. High tech-

nology industries have long unnderstood

"the organic relationship between infor-

mation management and corporate health.
Bell Telephone, IBM, Exxon, 3M, and
Monsanto, among others, have built some

of the most effective corporate information

systems in the world, which are nothing
Iess than elaborate organizational life-sup-

_ port systems. At 3M, for example, multiple
-patent files in all languages must be con-

stantly reviewed. With over 8,000 com-
pounds fo be patented armua]ly, the comi-
pany cannot afford the luxury of duplica-
tion of effort. All texf processing for re-
ports, correspondence, and manuscripts is
online; individual projects are monitored
through online data analyses. A vice pres-
ident for information services is responsi-

ble for adapting technologies that improve .
. manual paper-based files to electronic of-

company productivity through effective
information management. o

The two major problems in organiza-
tional information resources management
are both products of information overload.
The first is the reed to make the ordinary
internal files more efficient and effective
in supporting the work of an organization.

The second is to filter the external knowl-

edge base and bring in only that which is
relevant and usefud at the time and place
for it to advance the effectiveness of the
work.
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The Challenge

Tromically, academic_centers which might
be considered knowledge industries have

contributed little recently to the concepts |

or technologies of information manage-
ment and use. High technology industries
were among the first 1o recognize the im-
portance of quality information systems in

_competitive business. The academic sector
has only begun to respond to the challenge -
- of information management for teaching,

learning, and research.

BUSINESS SECTOR'RESPONSE '

The problem of information overload in
business is as critical as in the academic

" world. American business deals with 325

billion documents annually, and this data
base grows each year by 72 billion pieces

(22). The Depariment of Conimerce esti- '

mates that fechnical data in the world
double every seven years (23).

The Tesponse of business to this problem
has been vxgorous Business and mdustry
leaders recognize that:

“ 1. A corporate information management '

policy is a necessity.

2. Interactive data bases and _personal .

computer-based information systems save
money and increase productivity at all or-
ganizational levels, from the chief execu-

tive {o the clerk.

3. A capital invesiment to convert from

fice systems makes economiic sense.

4. Special personnel—~“information ex-..

ecutives” to plan and coordinate the design
and maintenance of appropriate systems
and services—are essential to successful
corporate information management.

5. A network concept facilitates the eco-
nomical use of existing information sys-
tems by linking traditionally separated
data bases. .

That good information is a vital resouree
and that a high performance information
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‘Tesources management system is critical to
corporate success are widely accepted
views (24-27}. High performance depends
on homogeneons information systems,
The typical information chain is hetero-
geneous and highly labor-iniensive. For
example, dictating is electrical; secretaries
are verbally based; typewriters are key-
board oriented; signatures are graphic; and
filing cabinets are organized alphabeti-
cally, Communication in this system is a

. discontinuous muliistep handling process .

that is personnel-dependent at every junc-
ture. Add io this the multiple handling of

the mail collection and distribution system,’

then consider that 80 percent of commu-
nications is local in an organization, and
the potential effectiveness of a homoge-
neous electronic communications system
" becomes obvions. In such a system, the
basic communication element is digital.
Once a message is keyboarded, its desti-

nation, filing, editing, and reformatting are

electronic, Mail is delivered electronically
and read on a CRT terminal. Its filing and
storage are automatic, and information is

retrievable on the basis of the sender; date,

subject, and special codes. Paper is used as
the information-bearing mechanism when
its special communications attributes are
called on. '

Higtorically, business has increased pro-’

ductivity through capital investment.
There seems io be a consensus in the busi-
mess community that the eletironic office
is imtegral to worker productivity at all
levels and the more rapid the conversion
the better {28). The capital investment in
electronic work-station equipment, word
processing, and communications links is
_expected to rise from $3,000 per office
-worker in 1980 tc §15,000 in 1990 (22).
The executive and middle-manaper are
also being equipped with an “intelligent
desk.” Individuals have consoles with key-
boards that give access to company files
and data, along with preprogrammed al-

Information in Academic Health Centers

gorithms that allow them to manipulate
the data and to reformat the results. The
mail comes to and flows from the elec-
tronic desk, which has become a highly
personal support system intended to inten-
sify productivity. One study showed a time
saving by .using electronic mail equal to
$4.35 per message (29}. A financial analyst,
given a personal microcomputer and Vis-

-icalc software, can improve productivity

by 500 percent (30).

- The management research literature
shows that the failure of many information
systems to support decision-making effec-

tively can be traced 1o poor understanding -

of the purposes of information. The sup-
port technology to date has been more of
a basrier than a help to executives, Conteat
specialists, who understand the executive
decision process and point of view, are
needed to design systems and to serve as
information providers. One commentator
identifics -the missing link as an
“information executive” (31); another calls
it an “information middleman.”(25)

LastIy, the organization is conceived as
an information system, The information
transfer network is considered integral to
and inseparable from the business of the
organization, and all members become ¢~
sponsible for it and are accountable to it
(22). Employees at all ievels use the infor-
mation in the system for problem-solving,
they contribute appropriate information (o
it and control and guide its utility to the
organization. '

ACADEMIC SECTOR RESPONSE -

In a sense, an information overload prob- -

lem has always existed in the scholarly
academic world, The problem of choice,

selection, and emphasis in the transmission

of knowledge is inherent in scholarship.
Only.in recent times has the university
become a modern corporate presence and
served society in broadened roles.

- The academic institution today is a cor-
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On the corporate side the academic insti-
tution experiences all the overload prob-
lems of large businesses. In an influential

" information management policy analysis

study in 1971, the Conference Board, Inc.,

a business-sponsored research group,. ex-
pressed grave concern that the education
communify had lagged far behind business
and industry in using information tech-
nologies and in taking a comprehensive

_view of the importance of these technoto-

gies 1o society and to their organizations
(32). These concerns have been raised

‘more recently by the education community

itself (33-35), including those within the

‘health care sector (36-39).

Universities have not neglected organi-

" zational information resources manage-

ment, although their response has been
less vigorous than that of industry. In 1977
approximately 45 percent of university ex-
penditures for computing support was al-

lotted to administrative information sys-

tems. -

Some institutions of higher education
do recognize the significance of a corpo-
rate information management approach to
their mission. Stanford University, Car-

negie-Mellon University, and the Massa-
© chusetts Institute of Technology are ex-

amples of institutions that have sophisti-

- cated information resource management

systems. The executive level at Stanford,
for example, uses electronic mail commu-
nications and online decision support in-
formation files.

The result of the fast pace of technology
change and the slow response of the aca-
demic comrunity to the challenges is a
growing disparity between the supply and
demand for technologically literate grad-
uates. Business complains that graduates
are equipped with archaic skills, napre-
pared to use common, everyday tools re-
latmg te information. transfer’ and han-

diing. Wlth few exceptwns only students
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enrolled in a technical field such as engi-
neering are systematically introduced to
information technology tools or skills.
The number of persons majoring in
technical studies is too small. Universities

' produce insufficient numbers of graduates

in computer engineering and computer sci-
ences to meet either their own or industry’s
needs, A shortfall of 100,000 electronics
engineers is expected over the next five
vears (40). Talented students are lured
away from university studies before com-
pleting their academic work by high sala-
ries, well equipped laboratories, and the -
promise of challenging problems and re-
sponsﬁnhtles As a tesult, universities face
increasing difficulties in recruiting and re-
taining gifted and promising faculty mem-
bers and students to build strength in ac-
ademic departments. The threat implied to
the cracial ole of the university as the
generator of mew knowledge and zdeas
through research is obvious. .

. 'Up until now, technology has had little
influence on productivity in ‘the educa-
tional process. Faculty and student access
to computing support is frequently limited
and cumbersome; once access is achieved,
the systemn is often unsatisfactory, as it is
unable to serve a wide set of purposes.
Removing these limits is one major chal-
ienge today. _

An‘important strategy is to use network
systems to multiply the effect of both com-
puting resources and scarce -computing
skills, EDFUNET is an international net-
work linking 130 colleges and universities.
It distributes new software, facilitates file
transfer and other general resources access
routines, and fosters standardization of
common elements. In science and medi-
cine, SUMEX-AIM links researchers into
a communications and data base manage-
ment support syster. Another strategy is
to retrain staff members to act as integra-
tors and interpreters to bridge gaps be-
tween systems and users.
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Carnegie-Me]lon University (CMU) ad-
‘ministrators argue thai concentrating on

_-the student rather than the faculty or staff
 offers the highest productivity gams. There

“are 90,000 student contact hours in con-
trast to 5,000 facuity contact hours during
a week at CMU. Furthermore, students

_are more open to the uses of new technol-
~ ogies than the faculty. In 1985 each enter-

ing freshman student will receive a micro-
computer to use while enroiled and work-
ing at CMU, Capabilities will include text-
editing, transmission’ of work to faculty
members via internal communication net-
works, and access to schedules, assign-
ments, tutorials, and library catalogs as
well as standard problem-solving . pro-
grams. These will be powerful processors,

. not toys. The objective is to- produce a

technology-literate college graduate with-

. ot Tequiring a major in a technical sub-

* ject.

" These arc all issues on the “corporate”
side of the academic community. On the .
““intellectual” side, the overload problem

is familiar but continues to be oppressive,
The more than 100,000 journal titles pub-
lished worldwide annually transiates to the

-production of more than 7,000 articles a

day. The information base doubles in ac-
ademe roughly every 10 years and in bio-
medicine is increasing at close 10 a 4 per-
cent compound rate annually {41). The

1982 Biological Abstracts data base will

provide access to one-third of a million life
sciences articles. The half-life of biomedi-

cal information is roughly five to seven

years; in rapidly developing scientific re-
search areas, it can be considerably less.
Few strategies are used to manage this
overload. An important one is to compress
the knowledge into texthooks. But the rate
of information growth aznd the economic
pressures of publishing are such that text-
books now need 1o be revised and reissued
every two lo three years instead of five to
16 years, Textbook authors find them-

“Information in Academic Health Centers

selves on a treadmill that produces income
‘but dentes them time for other creative
work, Another strategy is to have the Ii-
‘brary serve as a filter by bringing info the
system only the best of the world’s pro-
duction. This is a weak stratagem in insti-
tutions that have difficulty maintaining
adequate continuity in library budgets.

The technologies that now exist to man-
age information bases are beginming to
hightight the inadequacies of these strate-
gies. The use of the new information tech-
nologies is likely to sharpen the distinction
between the trade or vocational schools
and academic institutions that take the
stewardship and propagation of the
world’s knowledge base as one of their
essential missions.

- How deeply the new technologles will
affect the academic community is a subject
of growing concern. The emphasis over
the past two decades on organizational and
administrative 'information management
has led to neglect of the management of
academic information and knowledge that
is fundamental o its mission. Partially out
of recognition of this concern, the Univer-
sity of Washington, for example, recently
conducted an extensive self-study to deter-
mine the nature and extent of information
systems and technologies in use to support
research and instruction and fo project the
feture directions in which it should be

- prepared to move.

BARRIERS TO ACTION

Numerous barriers hamper the academic
community’s ability to respond flexibly to

.the challenge of narrowing the gap be-
tween technology and application. Press-..

ing financial limitations are & great barrier.
Aging physical plants, obsolete laboratory
equipment, increased operating costs, and
soaring costs of information rescurces all
compete for limited resources. Even so, 2
capital invesiment in modern technologies

anagement
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gis likely to be crucial to survival in tomor-
£ row’s environment.

Faculty and staff members fear dis-

3 placement by technologies. Experience has

shown, however, that automation has cre-
ated as many jobs as it has displaced.
FEducational technologies havé not re-

‘duced the need for instructors; in fact, the
§ demand for facuity time to create instrue-

tional packages exceeds the human re-
sources available. Information manage-
ment technologies will not reduce the role
of faculty members as major sources of
information or knowledge; faculty mem-
bers are more likely to be in demand to
create new and better forms of memory-
support and decision-suppotl.

Although computer technologies are

pervasive, their application to academic
information management is relatively re-
cent and has been limited in scope. Faculty
members have yet to appreciate fully the
opportunities the new technologies offer to
release them from the drudgery of infor-

mation research and personal information

file management. Branscomb estimates
that systeras to help professional informa-
tion workers {and faculty members are
professional information workers in the
highest sense) “have at least 20 times more
potential for improving office productivity
than today’s systems designed to help sec-

' retaries.” (42)

Fears of faculty and staff members
about the lack of confidentiality and se-
curity of data are another barrier. Recent
experiences with MOLGEN, a specialized
computer service for molecular biologists

accessed through the SUMEX-AIM net-
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work, suggest these fears are exaggerated.
Initial reservations about the security of
data tesiding in a remote data base ac-
cessed by many people were overshad-
owed by the power that the computer pro-
grams offered for manipulating the dafa.
The service was so successful that within
a few months the volnme and intensity of
use dangerously overburdened the system
and thrwtened its collapse.*

NEEDED ACTION

The introduction of newer techndogms in
libraries to make betier information avail-
able to faculties and staffs is potentially

transformative. The removal of traditional

barriers between ‘information users and
intellectnal resources is within realistic
economic reach, Geographical distance

from information sources, time-consuming -
and frustrating methods of locating infor- -
mation, and the nsed to devise elaborate

reprint collections and note files need not
block access to information. A modest in-
vestment in equipping faculty and staff
offices, libraries, and research laboratories
can mean greater efficiency and utility of
existing resources. Time saved searching
for. information, added to fulfillment of
previously unmet needs, is likely to offset
the costs for automating information trans-
fer, On a national scale, the enhanced
ability to share resources more efficiently
can lead to lower unit costs of information
transfer, :

* Perscnal communication, D. A. B. Lindberg,

M.D., professor of pathology and director of the -

Information Science Group, University of Missouri-
Columbia Schoof of Medicineg, March 1982,




Chapter 2

Infdrmation Technology

In the Academic Health Center

Faculty and staff members need the best
and most advanced information technolo-

gies to carry out their research and teach-

ing roles. Students need to build lifelong

memory adjuncts. The health practitioner

. and the adminisirator need quick delivery
of information products of high quality.
The continued leadership of the United
States in science and medicine depends on
- state-of-the-art information services.

Thé Present

From a corporate perspective information
is an organizational resource that is vital
to the effective and efficient development
and manufacture of products and services.
The academic institution, as a corporate
entity, and especially the AHSC, has an
added responsibility—the . development
and stewardship of knowledge, which is
the intellectual foundation of scientific en-
deavor and cultural advancement. These
two information resources, organizational
and academic information bases, can be

" characterized as short-range and long-

- range concerns. The organizational infor-
mation resource base, for example, sup-
poris the provision of patient care and
consists of medical information systems
for patient records, laboratory records, re-
search data, and hospital logistical records.
The academic information resounrces, on
the other hand, inclnde an array of infor-
mation files that faculty and staff members
use: Hbraries, personal information rec-

‘o1ds, and instructional materials. In adapt-

ing ‘information technologies, the AHSC

has concentrated its attention and re-
sources on the short-range goal. .

ORGANIZATIONAL INFORMATION BASE

Efforts to adopt computer-based informa- |

tion technologies in nearly alt AHSCs over
the past 20 years have focused mainly on
the goal of efficient and effective hospital
and administrative information manage-
ment systems. And rightly so. Up to 40

percent of hospital expenses relate to cler- -
ical reporting and other routine informa-
" tion transfer processes (43). From one per-
-spective, the hospital exists to permit phy- -

sicians to gather information, to diagnose
their patients’ ilinesses, and then to order
therapy on the basis of that information.
Hospital employees spend beiween one-
half and one-third of their time and nurses

‘nearly two-thirds of their time executing

patient-related orders. with accuracy and
speed (43, 44). '
Extensive investments in equipment and

systems development have laid a base on -
which to build networks. The foundation -

is flawed (37, 45-47), but its crucial impor-

‘tance to the academic center is no longer
in question. These systems in the long run - -

must link to the world’s clinical practice
knowledge base as well as to the world’s
recorded academic knowledge base in or-
der to function fully as information sup-

port systems. The superstructure for the -
companion system, the academic infor-

mation base, has yet to be construcied. It
is with this structure and its interface with
the organizational and administrative in-
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_formauon systems that this report is con- -

cerned

- ACADEMIC INFORMATION BASE

Next to the faculty, the library is the aca-
dernic institution’s main instrument and
resource for acquiring, comserving, and
making available the world’s knowiledge
base. The institution’s primary intellectual
resource is its faculty and. staff. The infor-
- mation files essential to their work—the
" library, individual personal-information
bases, data collections, correspondence, in-
structional Tecords and materials, many-
seripts in preparation, and the like—are
increasingly dependent on technological
support for efficiency and effectiveness.
Together, the library and the faculty rep-
resent a significant capital resource in an
academic organization. The management
of this capital may constitute the compet-
itive difference among institutions in. the
future. Faculty members, students, practi-
tioners, and patients will want the best and
most technologically sophisticated envi-
ronment in which to work, train, and be

cared for, and the future we are moving

" toward is.an electronic information-cen-
tered society. '

. OPPORTUNITIES

“Corporate planning for information re-
sources management in academic medi-
cine is needed. The academic information
systems that underpin tesearch, patient
care, education, and the AHSC adminis-
tration are currently developed to meet
_special local needs and have little reference

to overall institutional goals. Information--
" handling uniis are generally fragmented

and uncoordinated. One health sciences
campus visited in the course of this study
operates five different instructional pro-
duction units, three learning resource
study centers, a health sciences library, a
dozen independent departmental libraries
contairing both books and media, four

Information in Academic Health Centers

independent 1arge—séa1e compuiter centers
using different hardware systems, another
dozen departmental minicomputer instal-

lations, and an uncounted (perhaps even

“uncountable”) number of microcompu-

ters. New network protocols allow differ-

ent hardware and software systems to com-
municate. Networks, which accept plural-
ism, diversity, and collegiality, offer the
best opportunity for better coordination
and use of available resources.

In the area of patient care, paruculaﬂy-
in solo and group practice settings where

academic information Iesources may not

be extensive or easily located but are im-

portant for up-io-date patient manage- -

ment, new communications technologies
have not yet made an impact. According
to one vendor, more than 10,000 small
computers have been installed in these
locations for practice management. Link-
ing these computers to AHSC academic
information management networks offers
important new opportunities to enhance
the physicians use of recorded informa-
tion in clinical practice.

- In medical education, technologies to
cope with gross information overload in
the undergraduate medical curriculum
have had mixed reception and I[imited
overall impact. Instructional technologies
are often rudimentary efforts. The goal of
educating self-directed lifelong learners is
espoused by all, but instructional methods
or philosophies that support these goals
are uncornmon. Millis (48) said, “We have
not matched our radical thinking about
changes in health services with equally
radical thinking about changes in medical
education” More and more medical data
are digitally processed and stored, and
more and more information traditionatly
stored in books is being stored and re-
trieved from computerized knowledge
banks and electronic books and journals.
Students must be prepared to use these
technologies in more sophisticated ways

: Technology
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than they use books. Yet no medical school
in the country requires formal instruction
in biomedical computing or has an aca-
demic department dedicated to this sig-
pificant area of study. _ .

_ At the graduate level the National Li-

of 288 postdoctoral fellows and graduate
students were trained in 16 programs. Re-.
grettably, medical students were excluded
from participating in these programs. And

_in 1979 the NLM initiated a special re-
i search program to encourage new appli-
i cations of computer technology in health

care seitings and decision-making pro-
cesses in heaith practice. These have been
stellar efforts, but they have been insuffi-
cient to mieet the challenge. Institutionali-

zation of these critical programs has not.

oceurred, and recognition of the need for
computer scientists in science and medi-
cine is minimal. - :

In research, the technology to collect

- data has made exiraordinary sirides. As a
_resualt, there is now too much data to be
“handled through traditional channels for

communicating and storing information.
Thousands of nucleotides are being dis-
covered and described each year; in the
future more than one million will be iden-
tified annually. The mathematician is con-
fronted by 100,000 new theorems each
year (18). The journal is no longer an
effective mechanism to transmit and store
such information (49). Alternative mech-
anisms are under development. The opti-
cal digital disk for data storage, presently
capable of packing one billion characters
per side, represents a very high density,
low-cost, archival mass storagé medium
for online access (30). Scientists now use
a variety of network services. Two well
known systems aré PROPHET and SU-
MEX-AIM. PROPHET provides research
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pharmacdlo’giéts and others working with

chemical and biochemical interactions = .
with facilities for maintaining files of .
chemical structures, experimental results,
laboratory notes; and computational tools
for mianipulating and analyzing data (51}.
SUMEX-AIM supports research in com-
puter applications in medicine. Two of its -
subsysterns, one for geneticists (GENET)
and another for biochemists (MOLGEN),
provide examples of specialized network
services (52). L :
Bibliographic methods to support re-
search uses of the public literature have
become extremely sophisticated, complex,
and expensive to use. But the quantity of
the material to be reviewed by the consci-
entious researcher still exceeds the time
available to devote to this necessary work.
Much needs to be done. Technology is
little used to filter the data base, and there
are few changes in traditional approaches .
to personal information file management.

CHALLENGES AND THREATS

The barriers to successful innovation in
managing the biomedical knowledge base
are formidable. The challenge to the fac-
ulty is to understand the need to invest in
information technologies even in finan-
cially tight times. The ability to access the
scientific knowledge base should have high
priority in academic centers. The future -
promises higher costs to tap more complex
and different information resources and

services, although the density of data
" transmission provides greater economy in

using network information systems com-
pared with traditional modes. NeweH (53}
points out that the cost of a network con-
nection between a terminal and a distant
computer is about $5 per hour of terminal
use, irrespective of the distance separating
the two. Inteistate telephone calls, on the
other hand, cost about $20 per hour at
peak rates. Delay in structuring an infor- -
mation transfer network between individ-
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~ uals and systems means an ever widening
gap among informiation gemeration, its
managemertt, and its productive apphca—
tion.

Finding the essential capital is an un-
welcome chailenge of the 1980s. Somg fi-
nancial resources may eome from greater
economies in the operation of existing fa-
cilities. Other resources should come from

- joint ventures with industry to develop

- improved biomedical information instru-

meniation. Certainly concerted effort on

the part of many interests is needed ‘to

asscmble the needed resources. The new-

. ness of the discipline of biomedical com-
puting and information management chal-
lenges the faculty to learn to integrate this
body of knowledge in medical training and

_ practice. But the greatest challenges fo the
academic community may be o accept
responsibility for the management and
control of its intellectual foundations and
to identify the necessary leadership in the
AHSC io move ahead.

Choices need to be made—and some
are being made—at natiopal levels that
will determine the shape of the knowledge
base of science for some time to come. The
academic medical communities should

“play a significant role in these decisions.
Their absence from the scene and their
silence in supporting the National Library
of Medicine—a pivotal agency with pro-
grams and . responsibilities in this
domain—are matlers for concern,

In 1963 the President’s Science Advisory
Committee (3) spoke to this same issue:
“Transfer of information is an inseparable
part of rescarch and development. All
those concerned with research and devel-
opment—individual scientists, engineers,
industrial and academic research estab-
lishments, technical societies, government
agencies—must accept responsibility for
the mansfer of information in the same
(degree and spirit that they accept resnon-
sibility for research and development it-
self.”

Information in Academic Health Centers -

It is nearly 20 years later, and we have

technologies that did not exist then. It is -
- important to broaden this challenge now

‘and include the medical care, the medical
education, and the AHSC mmanagement
communities in shouldering a share of this
responsibility,’

The Future

"The major barrier to change is often not a

love of the status quo but the lack of a
clear picture of where technology leads.

. The will and desire for action may exist;

the ﬁnanmal resources may be available,
Without a vision of the goal, and a con-

crete demonstration of feasibility, how-
_ever, fruitfzl change is difficult to initiate.

Prototypes can serve to demonstrate the
concept in action. Information gatekeep-
ers, individuals who are locally recognized
as reliable information sourées, need to
alert colleagues io the potential value and
utility of the prototype to their work. Lo-
cally, an entreprencur, a “risk-taker,”
needs to be prepared to lead the way. The
environaent must be receptive for a suc-
cessful transplantation. This is a classic
technology diffusion model (54, 55).

-The purpose of the following scenarios

.18 10 describe how the evolution of the =

present  information-handling  environ-
ment into more advanced stages might
proceed. They draw from a number of
sources that describe some libraries and
information centers of the futaure (56-64).
Prototypes for most elements in the first
iwo scenarios exist, and the technology is
available to develop them. These scenar-
ios, limited to the uses of the academic
knowledge base, follow the typical staging
patierns: beginning with replacement tech-
nologies (doing the same thing better), pro-
ceeding to different ways of doing what
was done before, and finaily moving to a
transformation stage. Making ice available
in many different ways, ¢ven though the
horse-drawn ice wagon is replaced, is still
Stage I technology. Stage 2 is refrigeration,

a different concept from
frigeration eveniually I
mative  developments:

buildings and frozen foc
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sTAGE l: THE NEXT 5 TO 10 YEARS

There is a campus electronic mail system.
Each departmental office is equipped with
communicating word processors. Each

building has telefacsimile equipment and/
 or closed-circuit TV communication. Most

faculty members and students own per-
sonal computers. Some departments have
electronic file systems similar in principle
to those of the library. All the library’s
records are accessible online. These rec-
ords also include an inventory of resource
materials throughout the AHSC, Access to
library materials may be in the usual way:

dropping in and browsing. Alternatively,
individuals may use any communicating
terminal to call up the library from their
offices or homes at any hour of the day or
night and find out whether what they want
is owned and available in the library and
to request that books, journal articles, or
audiovisnal media be delivered to a cam-
pus or home location thmugh a variety of
mechanisms. If the material is needed in
a hurry, pages are displayed on closed-

- circait TV or sent via telefacsimile to some

convenient receiver. Video-based mate-
tials are transmitted o Iocal receivers via
cable or microwave cartiers.

Individuals with personal microcompu-
ters, other intelligent memory terminals,

" or electronic mail services can receive au-

tomatic status reports on their current

transactions, for. example, how many -

books are charged out, when they are due,
how much is owed for services, the status
of interlibrary loan requests, the status of
services in process of being carried out.
Using the terminal and a telephone or
in some- cases a split screen conference
system, an individual communicates inter-
actively with the librarian to have litera-
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ture searches performed or to request ad-
vice on—or be instructed in how to per-
form—data base scarches. Libranans
work with faculty members to maintain
course syllabi and reading lists online.

" Lists of faculty publications are routinely

compiled from scans of the bibliographic
data bases and maintained in university

files. Some faculty members’ works-in--
progress are registered in the library data

base. Individual bibliographic files are au-

tomatically updated by the library using
sophisticated search profiles. Librarians
consult with individuals who want to set

up personal information files on com-
puters. Facaliies from other institutions
have access to selected services and mate-
rials through interinstitutional agreements
that optimize use of scarce or little used
materials, The library has access to public.
academic health related data bhases; and,
where it does not maintain its own search-

-ing expertise, it uses a consulting network

of other libraifans and information re-
trieval specialists to advise on or perform
needed work. The library is a partner to a
national network of libraries and infor-
mation systems. Materials can be directed
from another network library to the indi-
vidual’s files. Charges for services are
managed through the university account-
ing system.

In Stage 1, the library is primarily a
modern resource library. Iis fnctions are

-to acquire, house, organize, and make .

available resources that sapport and ad-
vance the mission of the AHSC. It is an
information transfer facility, securing de-

sired information from wherever itisavail-
able and providing it to the individual or

to the organization, It also instructs indi-
viduals in skills for gaining aceess to infor-
mation and organizing it for future re-
trieval. Ice is still delivered, essentially, but
in a timelier and more useful fashion. The
philosophy of access has changed: people
do not need physically to goto the library
to secure materials or services, although
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- .they may. Thc present and Stage i can co-
- gxist.

STAGE 2: THE NEXT 10 TO 20 YEARS

‘Word processmg systems. ‘have voice rec-
ogmtlon and voice input capabilities. The
library is a smaller facility. It consists of
collections of current books, journals, and

media in traditional format, but most of .
-the collections will be on a few videodisks.

Centralized regional libraries house older

"materials and iransit facsimile copies oil -

request to any library or individual. Most
scientific journals exist only in online

" form, bui general purpose journals and
_review journals remain in paper form.

In the early part of Stage 2, libraries will
have aceess to knowledge bases for which
the National Library of Medicine hepatitis
and human genetics data bases are proto-
types. Many of these serve as online en-
cyclopedias or textbooks available through

‘the library videodisk system rather than

throvgh remote centralized files. The pri-

mary journal continues to flourish and
. serve an indispensable archival function,

bui-the problem of quality filtering re-
mains. The library computer records jour-
nal article use and citation by its faculty
and staff. Others scanning the same biblio-
graphic data bases will see these citation
and selection records and employ them as
general quality gnides. Primary and sec-

ondary bibliographic files are identified -

that allow users to narrow their resonsce
search pool. Specialized files to answer

" recurring information requests are devel-

oped by networks of librarians.
The library is a network hub. Decen-

-tralized institutional - information units

which support the major AHSC functions
of patient care, research, education, and
management employ librarians and infor-
mation specialists. They serve as a faculty
instructing students in the development of
personal knowledge bases. They work with
other faculity members to develop medicai

Information in Academic Heqlth Centers

knowledge bases for use in clinical practice
by sorting and filtering the data bases and
reformaiting information. These knowl-
edge bases replace conventional textbooks

-and handbooks. The research base of med-

icine grows out of integrated infarmation
systems that connect patient-management
datainto mteractwe interinstitntional net-
works.

At this stage, the library is an mforma- '

tion management center. Ice is no longer
delivered; instead, there is a refrigeration
system for generating ice, storing 1[ and
making 1t a.vallabie for use.

STAGE 3: BEYOND THE NEXT 200 YEARS

The scenario of life in an electronics dom-
inated environment is not all clear or cer-

‘tain. Few futurists hazard projections be- -

yond the next 10 to 15 years. Generally,

“however, the world 20 years from now

might resemble something not too radi-
cally different from today. Education may
be largely individuaiized; professionals
may receive most of their new information
through electronic media; libraries may be
tess repositories than management systems
for a variety of computer-stored files that
they use to disseminate information. Re-
searchers may work'in groups irrespective
of geographical location, using computer
services extensively for data analyses. As
research becomes more specialized, more
people may be needed to evaluate resuits
and relate them to the existing knowledge
base. New kinds of information profes-
sionals, who may not be medical profes-
sionals, may match service resources with
the client in need. Their functions may
include “information and referral, and ed-
ucation toward prevention of the need for
medical or legal services after preventable
difficulties have arisen.” (18)

House calls may return via satellite-me-
diated long-distance communications sys-
tems that permit two-way audrowsual and
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: digitai conferences between any physi-

can’s office and most patients’ homes.
Numerous new clectronic intelligence sys-

- tems eliminate the obstacles imposed on

physicians by human memory. Some of
these intelligence systems demonstrate

something resembling common sense. The

physician and the patient jointly consult
these systems fo evaluate available treat-

" ment alternatives. Patients and their fam-

ilies use medical information systems to

‘depict the exact advantages and disadvan-
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tages of treatments and help them to

- choose wisely what they ask the physician
- 10 order. .

Some futurists believe that we tend to
underestimate what can be accomplished
in one year and overestimate what can be
accomplished in 10 years. The constant in

. modern society is rapid change. Moving

into the futare is like riding a bicycle; you
keep your eyes on what is ahead, not on
the front wheel; and you can’t go feo
slowly, or you lose your balance.




