Chapter 3.

Academlc Informatlon Management Scenanos-

lerary Roles

-Scenarios are indicative, not prescriptive.
Those in the previous chapter are broad-

" brush canvases of technology adoption.
This section aims at describing some spe-
cific ways health sciences fibraries can re-
spond to research, medical care, medical
education, and management needs for bet-
ter information transfer in the AHSC.
Each professional group is described sep-
.arately because the information needs,
uses, requirements, and expectations of
each vary widely now. Although some kit~ .
erature exists that characterizes the differ-
ences in approaches to information by
these professional groups, very little is
known about the mental processes of in-
formation acquisition, processing, storage,
recall, or use. The next decades offer ex-
traordinary new opportunities to use the
technologies not only to improve infor-
mation transfer processes but also to begin -
to understand the process better. Until the
. recent development of artificial intelli-

* gence research, which attempts to repre-
sent human knowledge dnd decision pro-

cesses through computer’ programs, hu-

man-information processing was a ‘com-
pletely neglected area of intellectual in-
quiry. The quality ‘of Stage 3 medical in-
formation management is likely to depend
on research in this area of knowledge rep-
resentation. One laboratory for sach study
and the place for field research should be
the library or information management
center as it evolves in the futare.

Each scenario begins with a description
of the typical library-user interaction pro-
cess and then proceeds to Stage 1 and
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Stage 2. The purpose of these scenarios is
to show how the general scenario operates
at a specific level and to illustrate some of
the critical problem areas and planning
issues that will soon confront the AHSC
administrator and faculty.

Research _ .

Scientists create theories, derive infer-
ences, design experiments, acquire data,
analyze data, test theories, write papers,
give talks, maintain bibliographies, and -

"read papers. All of this in tnre leads to
more. theories to continue the loop. The . .

basic problem for the researcher is effec-
tive time use in information management,
in monitoring a massive general data base
on the one hand and in finding the specific
relevant information in a narrow special-
ized area on the other. In both cases, the
researcher is looking for needles in many
haystacks. The library and the literature

-are only tﬁ_}o of these haystacks.

THE FRESENT ~

Researchers generally have some kind of
communication network with selected col-
jeagues and a current awareness system {o
keep up with new work. They peed to
search- bibliographic data bases to find
relevant information, to check collected
data against standardized data, and to
build personal knowledge files and reprint
files, To carry out these information man-
agement tasks, the researcher subscribes to
a few journals, has access to a selective
dissemination of information system such
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as the National Library of Medicine’s SDI-
LINE, writes for reprints, participates in
an “invisible college,” and goes to the
library periodically to collect more. infor-
mation. In the library, the researcher ar-
ranges for data base searches, finds out
.about new sources, gets books and journal
articles from the stacks and photocopies
them, arranges for interlibrary leans of
materials the library does not own, and
browses for new ideas and associations.
The Tesearcher secks information in short
- bursts of effoit; it is time away from the
bench, time-consuming, and frequently
unrewarding drudgery, ,
. Figure 1 is a schematic illustration of a
typical literature search transaction. The
researcher or gesearch- assistani tells the
librarian, sends a message, or submits a
-form - requesting a search on-a-topic of

‘interest. There is sometimes an interview

to clarify the topic. The librarian accesses
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the appropriate data base and performs
the search, sometimes on the spot. The
product is frequently picked up later by

someone or mailed to the researcher. The

search result, usually available within 24
hours, is generally unmodified, with ref-
erences being listed in random order.
Sometimes duplicate and obviously irrel-
evant items are scratched out and highly
relevant ones highlighted. From here on,
the researcher or research assistant is un-
aided. Each must consult the catd catalog,

' find the material, copy it, and index it for

a personal reprint colicction. An interli-

brary loan, initiated for items not owned -

by the library, means new forms to fill out,
a 10-to-14 day waiting period, and some-
times a charge ranging from $1to $15. The
research assistant usoally substitutes for
the researcher throughout most of these
transactions. Bach ‘intermediary between
the researcher and the information gener-
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Schematic diagram of typical information search transaction.
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aliy dilutes the accufacy, the acceptability,
and the timely availability of the results.
In the literature search process, there are

four largely independent loops (Figure 2).

Both the researcher and the library must
keep manual records to maintain track of
each step in the transactional loops. For
the library, the purpose is to bill for ser-
vices according to poticy and provide in-
formation management system data; for

1 Loop 1: Bibliographic Data Base Search

Cﬂesearcher 2 Librarian j 1-24 Hours
+— Librarian «——— Data Base -

Loop 2: Materials Acquisition

Laop 3: Miésing Materials Acquisition

: C Researcher ——- Library Clerk: 3
Library Glerk «—— Other Library <—

Researcher/Research Assistant— Library Stacks -

Photocopy -=—— Select

29

the researcher, the purpose is to ensure a
quality, usable, personal data base. For
both, the labor is redundant and time-con-
suming.

STAGE 1

In Stage 1, the objective is to establish a
‘homogeneous transfer chain that reduces -
the researcher’s time intensiveness and im-

Time Sc'ale

'10-20 Minutes
Minimum for
the First ltem

2-14 Days

Loop 4: personal Document Storage and Reminder Files

Researcher ——— Reads -—-b—_Cierk

10-15 Minutes
for the First

indexes
jtem
Files = Records
FIGURE 2

Transactional loops in typical search of library resouarces.
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 proves the speed of the loops or eliminates

sSome. o .

Both the researchers and the librarians
have personal communicafions terminals
or microcomputers. In the search formu-

lation the researchers and Iibrarians dis- -
- results in one of several formats: on paper

cuss the problem to be solved rather than

- the topic area of the search. This permits

librariars to offer more options for finding
the most useful information as well as to
define the search strategy. The discussion.
takes place over the phone while both
terminals are connected to the subject
heading lists so that there can be simulta- -

-neous consultation of the fles. Having de-
- fined the search strategy, they switch over

to the data basc and begin the search.
Researchers who search data bases regn-
larly may chooss to perform their own

‘searches, reserving the interactive process

for the unusual or unfamiliar data base
(65). As they look at the items retrieved,
the researchers scléct citations. Some of .
these are directed- through a simple com-
puter command into a temporary file for

- later retrieval from the library, and others
. are deposited into a personal file of items

to be looked at later. All stored informa-
tion contains the full bibliographic entry,
along with the subject headings assigned
by the source’ data base. Sometimes an

abstract is available and is also saved. The .

researcher signs off when the session is
complete, and a charge is automatically
registered against a predetermined budget
account. =

In the library, a clerk sees on the work
screen the citations the researcher re-
quested. The clerk checks the library’s on-
line catalog. Articles available in-the Li-
brary are photocopied and delivered the
same day. For materials that are not avail-
able, a request for copy is automatically
generated and directed to the closest k-
brary in a network system that owns the
materials. That library makes copics, sends
them by mail or telefacsimile to the re-
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“searcher, and bills for the sezvice. A status
_report on the requests is sent to the re-

searcher’s computer. To control costs, the
researcher specifies beforehand the levels
of service desired. :
The library is asked to supply search

in a certain order, on 2 floppy or hard disk
that can be used in the researcher’s partic-
ular microcomputer, or online to a file'in

a large central computer, A specific libraz--

ian is assigned to-specific research teams

and works as liaison to the teams, Con-.

versely, a member of the research team is
detailed to the Hbrary for an.extensive
training period in order o build 2 mutnafly
compatible file control system.

Information transfer loops in Stage 1

are reduced from four to two (Figare 3).
Out of the bibliographic data base search

transaction (Loop 1) comes selection of

materials and the development of personal
information files, eliminating all rekey-
boarding of ' bibliographic ‘information.
Loop 2 -becomes a materials delivery se-
quence in which the library, not the re-
searcher, assumes responsibility for loca-
tion, reproduction, and delivery, whether
locally owned or not. The researcher gains
a new management tool to track unful-
filled requests. Lower cost personnel time
is nsed to carry out the tasks. The number
of intermediaries between the researcher
and information is reduced, and a mu-
tually agreed upon process for information
transfer management is developed. -

STAGE 2

In Stage 2, the information environment
has become extremely complex and dense.
Nearly all information sources are avail-
able for online searching and retrieval and
require the use of many different strate-
gies, vocabularies, and search protocols. A
significant number of journals, biblio-
graphic data bases, and 1,000 or more
numeric and information files are only
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Researcher-—-—-r Data Base m—manpm- Researcher

Librarian.

Data Files

Lod;:a 2: Materials Acquisition and File Maintenance

' 'Researcher Selection —_— Researcher_ .

|

Library Clerk——— Library Collsction

..Data Files

Other L‘rbrary_ Collections

- FIGURE 3

Transactional loops in search of hbrary resources in Stage 1 of cvoiuuon of mformanon
technology

‘available online from videodisk collections .
or other remote storage centers. Many files

" such'as MEDLINE have been made “user-

friendly” (accessible by inexperienced or
infrequent users), but most require special
subject knowledge or bibliographic skills

to search the tdes effectlvely and effi- -

ciently.
The mformatlon broker has a significant
and ‘essential role. This person is a spe-

- cialist in the use of multidisciplinary infor-

mation files and is able to combine search
‘results from multiple files using citation
techniques and other concept-linking fea-

tures to produce h1gh1y orgamzed and dis-
criminating search results,

Becanse of this function and because the
librarian/information broker is also an ex-
pert in the management of information

systems, students consult the librarian as

well as other faculty members prior to
developing research proposals in order to
learn about the intensity of work in the
field and to get advice on appropriate in-
formation management methodoioglcs to
employ.

The library asstmes responsibitity for
maintaining an institutional academic in-
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formation base. Tt maintains active files of
faculty research and instructional special-
ties. These are routinely checked against
all online data bases for new information
materials that should be scanncd by the
faculty. The library maintains authorita-
tive files of most frequently cited articles
and of citations judged by faculty mem-
-bers to be of high quality. This is done by
operating a central videodisk file that re-
“places reprint collections as we now know
them or by linking distributed networks of
files throughont the AHSC. As literature
searches are performed, there are simul-
taneous matches {o the central academic
information base, and retrieved items are

tagged with quality indicators assigned by

© the facalty. This filtering system, which

‘posts negative as well as positive evaloa- .

tions, provides guidance to the novice ré-
- searcher or the experienced faculty mem-

- ber undertaking to read in an unfamiliar
‘subject. The central file becomes a biblio-
graphic representation of the AHSC fac-
ulty’s knowledge base. .

The library also serves as a clea:mg—
house for ephemeral and fugitive docu-
menis that faculty members choose to
- make available as a past of the public
record but are not yet part of the peer-
-reviewed ‘archival record of knowledge:
Interim project reports are an example.
Garvey (66) suggests the possibility of in-
cluding in the file manuseripts under re-
view for publication. This permits simpli-
fied maintenance of faculty publication
lists in consistent bibliographic form and
filis in an. important link missing in.the
present publishing chain. Many research-
ers, especially younger scientists who are
not members of invisible colleges, inter-
“ested in following the work of others could
utilize these new files. Libraries thus pro-
vide an important new information source.,

Health Care Practice
The physician is used in this section to
tepresent a spectrum of health care prac-
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titioners. The scenario can also apply to
many other different types of practitioners - |7

who use the recorded literature base, such
as pharmacists, nurses, and therapists.

THE PROBLEM

Physmans see patients presentmg prob-
lems, form bypotheses, collect data, ana-
lyze data, test hypotheses, design troat-
ments, and monitor responses to treat-
ments, In addition, on the basis of these

‘experiences, some physicians, :especially_

those who are faculty members in aca-
demic centers, develop theories, derive in-
ferences, design experiments, collect and
analyze data, test theories, write papers,
give talks, maintain bibliographies, and
read papers; this leads to more theories.

. Not a great deal is known about the
ways individuals acquire and use infor-
mation for problem«solvmg purposes (67).
In general, in the first instance, physicians
seek information to refresh their memories
about specific conditions, to seck valida-
tion of a technigque, 1o find new treatment
modalities, or to continue. their education.
The nature of health care practice requires
that - reliable information be available
quickly in easily comprehended and di-
gestible formats and at the place where it
is needed. Physicians keep up-to-daie gen-
erally by scanning two or three high qual-
ity general journals, sach as The New fng-
land Journal of Medicine, the Journal of the
American Medical Association, the British
Medical Journal, and two or three specialty
or professional journals, The popular press
provides a surprising amount of informa-
tion, about 25 percent (68). Specific infor-
mation is nsually sought, by order of pref-
erence, from an office collection, through
consuliing a colleague, through seeking
expert opinion, or by using a library (69).

- There is growing evidence that physicians

use libraries and information in ways that
vary with their education and work styles.
For example, family-practice, community

Library Roles

: hospital-based
= 1969 and practi

2 found to use ¢c
. more than the
- leagues {70). D
_ ferent literatw
geons and. othe
;b use drug sale
- sources than ot
-1 Physicians h
~ The low rate
= reflected in son
fusion rates of
<. sner (73) found -
 of six studies
tiveness of still
taneouns aborti
. year were still
" purpose; and,
trials showed |
peutic benefit :
atitis, he found
_for more than
with viral heps
The use of i
from that of r
specific inform
a form easy 1
problem-orient
immediately 2
~ must come fron
Z. sources (74).
=2 filtered file. A
- than two-third
medical journ
& comnclusions (7!
To cope wit
formation use,
eral methods ¢
* titjoner in the
{Literatnre At
method. A ph
- two articles o1
o articles are sel
attached to tl
‘ Aﬁerthei_rusc_._
_stored on the
. returned to @t




ademic Health Centers . -

1io can also apply to ~

L types of practitioners
- d literature base, such
~ es, and therapists.

mts presenting prob-
ies, collect data, ana-
stheses, design treat-
r responses to treat-

on the basis of these -
shysicians, especially-

ky members in aca-
p theories, derive in-
eriments, collect and

leories, write papers, -

. bibliographies, and
s to more theories,
is known about the
" guire and use infor-
solving purposes {(67).

t instance, physicians - |.
efresh their memories .

tions, to seek valida-

o find new treatment .
‘inue their education. .-
care practice requires ..
aation be available .- :
mprehended and di-- -

at the place where it
keep up-to-date gen-
0 or three high qual-
_uch as The New Eng-
ine, the Journal of the
ssociation, the British
two or three specialty
ds. The popular press

" amount of informa-

"t (68). Specific infor-
ght, by order of pref-
e collection, through

ue, through seeking a

-using a library (69).
ience that physicians

rmation in ways that .

tion and work styles.

practice, community =

Library Roles

hospital-based “physicians trained after
1969 and practicing in Massachusetts were

found to use community hospital libraries -

more than their pre-1968-educated col-
Ieagues (70). Different specialties have dif-

. ferent literature orientations {71). Sur-

geons and other specxahsts are less Iikely

 {o use drug salesmen as prime information

sources than other practitioners {72).
Physicians have little time for reading.
The low rate of use of the literature is

reflected in sometimes alarmingly slow dif-

fusion rates of medical information. Kes-
sner (73) found, 15 years after publication

‘of six studies demonstrating the ineffec-

tiveness of stilbestrol in preventing spon-
taneous abortion, that 50,000 women a
year were still receiving the drug for that
purpose; and, 10 years after controlled
trials showed -bed rest to be of no thera-
peutic benefit in treating acute viral hep-

- atitis, he found that bed rest was prescribed

for more than half the hospital patients
with viral hepatitis. -

" The use of libraries by physunans varies
from that of researchers. Clinicians seek
specific information or data presented in
a form easy to read and use; they are
problem-oriented; information must be
immediately at hand; and, information
must come from unbiased or authoritative
sources (74). They also need a quality

| filtered file. A recent study found more

than two-thirds of the studies in the best
medical journals contained unwarranted

. conclusions (75).

To cope with the factors mhﬂ:ntmg in-
formation use, librarians have devised sev-
eral methods to take literature to the prac-
titioner in the clinical setting. LATCH
(Literature Attached to the Chart) is one
method. A physician can request-one or
two articles on a clinical problem. These
articles are selected by the Hbrarian and

* attached to the patient’s hospital chart.

After their use, these articles are sometines
stored on the wards but more frequently
returned to the library where they become
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a resource for later use, sometimes by stu-
dents and residents (76).

The clinical medical librarian represents
a technique wsed most extensively at the
University - of Missouri-Kansas = City
School of Medicine but growing more
common in ather medical scheols and
teaching hospital  settings. The clinical
medical librarian (CML) attends teaching
rounds as a regular participant and is re-
sponsible for bringing information that
amplifies data or addresses guestions
raised in the rounds to the group. After

“their immediate use, these documents stay

on the service for staff consultation, or

‘they are returned to the library for later

recycled uses (77-79).

STAGE 1

'The challenge of the first stage is far from .
being met if we agree with Anlyan (80} -

that it is “imperative that the medical stu-
dent, the resident, and the practicing phy-
sician .in ‘1985 have on-line, immediate
access to the latest medical information
available.” The physician shonld have ac-
cess on a 24-hour basis to needed infor-

_mation, whether from patient files, large
clinical data bases from remote sites such

as the ischemic heart disease data base at
Duke University Medical Center, or a k-
brary. The physician, more than anyone,
needs a filtered response system that trans-
fers information and documents quickly,
In Stage 1, the physician has an office
cornputer. The hospital and the library
have computers that interface.” All three
are linked by an electronic mail system.
Some large hospital systems have facsimile
equipment and TV circnits. In such set-
tings physicians call or send an electronic
message to the librarian, requesting certain
information and specifying the criteria that
should be used to select materials. They
indicate the content level (facts, clinical
trial, review article}, the form (paper copy, -
floppy disk, direct iranmsmission), time
frame (within x Fours), and the conditions
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that apply to the sources {only certain
journals published within certain years),
Some physicians have stored these infor-
mation response criteria with the library
s0 that if they call the library when no one
is on duty they can enter requests using a
. protocol that captures this information.
Any of the information techniques used by
the researcher described earlier are avail-
able to the physician,
Figure 4 depicts the Stage 1 version of
‘Figure 1. Two types of queries are typical:
the gemeric problem and the case-specific

- problem. The generic query might run this -

way: “I am interested in American and
European drugs to prevent spontaneous
abortion that have been studied in the past
10 years. Find a review article; and if it is
from any of the 10 journals I have in my

B‘ A
Book-in- | P*
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-office, send the citation to my file A (CME
reading file) and transmit the list of refer-
ences in the review article to file B (bibli-
ography for a book in progress). If it is
from a journal I don’t own, and if it is
ionger than 10 pages, send me a photocopy
of the article; but if it is less than 10 pages,
send a telefacsimile to my office. Also,
select two articles on the use of stilbestral
in the treatment of spontaneous abortion.

‘1 only want reports of controlled clinical

trials using a double-blind technique,

which, in the opinion of yourself and oth-

ers, is sound work. Transmit the citation
along with an abstract or summary and

the data displays to file H, record 000 in

the hospital (want to make sure the resi-
dents read them) and to my file C, record
000 (office patient record file} and file D

Progress

Physician
Hesearcher
Educator

Librarian

Administrator

C.
Office
Records

. Hospital
RBecord
Systam

-Dn
. Research

Project

Other
Libraries

Ficuzre 4
Literatire search transaction in Stage | of evolution of information technology.
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section 000 (research pmject file). 1 need
-the articles by 6 a.m. tomorrow (it is now
. 530 p.m.). And, ohyes,IthmkDrs X and

Z will be interested in these artlcles ‘Let
them know about them.”

The case-specific query tends to sound
like this: “I have 2 patient who has aortic

. - stenosis, a lefi ventricnlar dysfunction, and
~ a mean pressure gradient of less than 50.
What'is the outcome of an aortic valve

replacement? What are the alternatives?”
Or, “T have a patient who has a head
injury and today has an increase in intra-
cranial pressure: We have him.on cimeti-
dine as a routine prevention of G I bleed-
ing. Could the increased intracranial pres-
sure be a side effect of the cimetidine?” In
both cases the librarian supplies the an-
swer with references to the literature via
internal telemail connections and sends
telefacsimile copies to files as the physician
desires. o '

It is unlikely that this Stage 1 sceaario
is in place anywhere, although the com-
ponents exist in many places, and several
libraries have sufficient expertise to build
the necessary computer linkages to ink in

“the details in this light sketch. -

" STAGES 2 AND 3

Stage 2 moves beyond dehvermg docu-

* ments to the physician in the fastest way
technology allows to delivering repack-

aged and synthesized selected information.
The query is: “I have a 16-year-old boy in
the hospital with a nasopharyngeal an-
giofibroma. What are the best of various
management options available: surgery,
radiation, cryotherapy, electrocoagulation,
hormonal therapy, embolization, injection
of sclerosing agents?” The librarian finds
the relevant articles, extracts the salient
results, and prepares a mini-review of the
literature. Many of these reviews may exist
in- developing clinical knowledge bases.
The librarian consults the files of other
libraries to sce whether the query has been
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‘posed and answered elsewhere recently. In

some cases, the query is answered by con-
sulting the knowledge bases maintained by
commercial publishers or medical societies
and associations. The physician who
wishes to use the knowledge bases directly
may be instructed by the librarian through
the use of connected terminals.

The library, as a result of ¢xiensive ex-
perience with LATCH and CML services .
in-Stage 1, has developed specialized lit-
erature reference files for all clinical ser-
vices. These are on videodisks in the H-

- brary, and individuals call up information

from terminals at offices or nursing sta-
tions for data display at any time.

The physman periodically -and ‘rou-
tinely reviews his patient files to identify
areas for continuing medical education.
The librarian participates in this process -

by preparing literature reviews. Again, as

with the researcher, a close working rela-
tionship develops - between the librarian .
and the physician as files become more
complex and need to be integrated into.a
single system. More data are linked within
the hospital services and between the phy-
sician’s office files. Drug interactions data
bases, for example, are linked to hospital

~ and medical information systems so that

potential problems can be instantly iden-
tified. The public research knowledge base
is linked to the clinical knowledge bases
for morte ready dissemination of peer-re-

viewed results applicable to practice.

Eventually, moving into Stage 3, the
knowledge bases of medicine become

"available for instant recall. Certain na-

tional data information files are main-
tained. For example, a register of serial
numbers for pacemakers and other im-
planted devices helps to identify the pa-
tients quickly and easily in the event of
need for rapid dissemination of new infor-
mation. Information that is stored in files
can be retrieved by human speech com-
mands instead of keyboarded instructions,
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and the output is displayed either visually
or in'audio format. At this stage the phy-

. sician is assisted by computers as memory

extenders and is linked to the best infor-
mation and knowledge bases available.

Medical Education

-Although medicine as a profession is de-’

pendent on information, the controf and

management of the medical knowledge

base are not dehberately taught in medmai
centers. :

CHANGING E_DUCATIONAL PREMISES

- “The idea of a permanen: education is

bankrup; re-ediication’is constant.” This
theme has domipated the medical educa-
tion literature for more than 20 years but
" has become most insistent in the last few
years {48, 81-84). “Nowadays, nothing we
learn lasts for the rest of one’s life. Cur
- forefathers relied for a whole lifespan on
what they learned in their youth at school;
- we have to learn and relearn every five
years, if we are not to be hopelessly out of
date.” This quotation from a novel by
" Goethe written in 1809 suggests the con-
cept is far from new (85). The problem has
_ taken on greater urgency in the face of
‘continuing exponential growth of new
knowledge and the increased acceptance
that the core medical knowledge base is
beyond the capacity of individual memory.
“For at least 50 percent of their career
[physicians are] prescribing drugs un-
known when they were students, diagnos-

. ing diseases they never heard of as stu- .

dents, or performing operations not con-
ceived of at the time of their graduation,”
writes Rall (86},

" A second theme that receives equal em-
phasis is that those who are taught what to
learn are prepared only for the present.
Education for the future requires learning
how to learn (38, 83, 87). The goal today,
as it was for Comenius in the 17th century,

- Information in Academic Health Centers

is to find a method of instruction by which
teachers teach less but learners learn more.

But this does not mean more in a guanti-
tative sense. We have passed the point of

absurdity in & quantitative sense. Students

are "expected to master approximately
75,000 facts or about 55,000 concepts in a
traditional four-year curriculum (88). Stu-
dents average 22 to 25 hours of study a
week as freshmen and sophomores and 17
hours of study a week as juniors and se-
niors, according to a paper presented by
G. D. Miller, M.D., and E. C. Miller,
M.B., University of Nevada School of
Medicine, 'at ‘the AAMC’s Research in
Medical Education Conference in 1980. If
there are 150 weeks of instruction, the
student must learn 23.8 facts/17 concepts
per hour.

The challenge is to Ieam in a more

qualitative sense. The need to move away
from indoctrination, the dependent learner
mode of teaching, toward the decision-ori-
ented adult learning process is gaining
wider recognition (84, 89-91). This process
favors the principles of aciive informed
learning which resuits from self-recogni-
tion of learning needs and the ability to
find and incorporate information with
knowledge already held (92-94).

However strongly these ideas are stated
and reinforced, their translation into prac-
tice is spoity. Academic programs that in-
struct students on how to develop a useful
memory support system and a personal
lifelong learhing plan are raze. According
to Houle (83), “The necessity to keep
learning throughout life seems so obvious
to the Ieaders of most professions that they

believe its self evidence will cause it to be

internalized within the valye system and
patterns of every practitioner, But an ex-

. amination of the schools will show this

idea is nowhere systematically and thor-
oughly communicated.” Studies in medi-

cal education have noted that the profes-
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sion seems unwilling to sponsor a’serious
inquiry into fundamental questions about
the educational paradigm (95, 96). How-
ever, the. Association of American Medical
Colleges has undertaken a three-year

study, sponsored by the Heary J. Kaiser

Family Foundation, of the undergraduaie.
medical education continuumn.
A third theme is the need fo educafe

. phiysicians to understand the design and
use of computers to manage the knowledge

base of medicine and its practice. Lewis
(97), among others, says that “it is. not
possiblé to conceive of a scientist in ‘the
1980s who does not have a broad perspec-

" tive of perhaps the most important toof of

science, the computer.” The computer’s
impact in medical education is of two
kinds. It has been used as a technology to
assist instruction and the mastery of a body
of knowledge. More recently, due fo.1e-

search in artificial intelligence systems, the
" compuiter has been used to represent the
- knowledge basc of medicine itself. In this.

Jatter capacity the computer represents an
extended memory for the profession, and
it is expected to change the content and
method of medical education by replacing

fact acquisition with the broad study of

decision processes and strategies underly-

' ing patient care (39, 98, 99).

Different premises for education have
been articulated, but the clear path to
reach those ends has not been. Jonas (100)

. argues that medical education has under--

gone a major change roughly cvery 100

 years since 1800 when training shified

from apprentice to school-based study.
The shift to scientific university-based pro-
grams occurred around 1900. The year
2000 shoutd bring yet another shift. In the
meantime, some immediately useful and
simple steps can be taken to pave the way
for a shift in approach fo the information
system-based educational paradigm that
appears to be forming,

]
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[HE LIBRARY RESPONSE

What can the library contribute to the
education of the student to develop a sys-
tematic process of lifelong self-education?
There are two aspects to the education
jssue. One is to learn the problem-solving
and decision process skills needed to use.
the facts and content base of medicine
effectively. The other is to learn how to
develop and manage a personal knowlédge
base that exploits the computer as a per-
sonal tool, It is to this latier effort that the .
libzary and librarian ¢an make a signifi- '
cant contribution. But a successful effort
will require a multidisciplinary team ap-
proach involving medital educators, ¢lini-
cians, basic scientists, and librarians.

. The learning objectives for information

" management need to be placed strategi-

cally in the curiculum. In the first two
years, medical students are largely depend-
ent learners. They use the lecture as an-
anral textbook, the library as a study hall,

and books, media, and computer-based . -

systems as fact banks to be absorbed. Be-
ginning in the third year, students are. ex-'
pected to function as adult learners. Most .
libraries find that students only want {0
learn how to use the library when they
begin. clerkships, if then, but find the need
imperative as residents. Unfortunately, at
that point they are not available to the

" Library for passive learning, to which the

library, as much as the school, 18 now
geared., _ o

The move into Stage 1 is pressing. The
current focus in many schools on primary
care puts students in iraining in. moany
locations where information delivery sys-
tems are the weakest—in offices, ambula- -
tory clinics, and community hospitals. Ad-
vances need to be made on several fronts
at the same time. & '

Stage 1—Most manual files used in
teaching are converted to digital data
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bases. Course syllabi are available for on-

line consultation by students. The library -

maintains all reading lists in the same data
‘base. In addition to the blhhographlc in-
formation, the file contains abstracts and
sumnmaries keyed to syllabi content. Of
course, the library’s own materials, books,
journal articles, slides, and other media
can be located through online catalogs.
 Each student has a terminal and personal
- file space on the medical center computer
or owns a personal microcomputer, By the
end of the second year, students are ex-
pected to have developed personal infor-
mation management systems based on the
principle of a personal textbook (101). Stu-
dents know how to transfer information
from many sources, including library files,
into their personal knowledge systems.

Maintaining and using such a file on a

daily basis assists learning by forcing or-

ganization of materials in the mind and

clarifying concepts (102, 103).

Early in the first year, classes meet with
the librarian who, as an instructional spe-
cialist, demonstrates different types of per-
sonal files used by different faculty mem-
bers and points out the advantages and
disadvantages of each. Students select the -
model that best suits their existing infor-
mation nse habits and skills. The models,
although somewhat different in format
and approach, have identical basic content
~ and can communicate with other systems

_and files, Libratians and students who
have already developed files work with

- younger students to add new materials and
. ‘manipulate files to support best the stu-

 dent’s style. When students encounter pro-
gramunying problems with their microcom-

. puiers, they call the library, which is able
to help because it must interface its systems
with mapy others. This expertise is rein-
forced through communications networks
with other libraries, with medical center

" computing units, and with computer-user
groups. The librarian, along with other

Information in Academic H, ealth Centers
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faculty members, leads student computer-
interest groups.

The student wants to find more recent
information on a subject than is. given in
a syliabus. Perhaps the student. knows
there is. a self-guide to MEDLINE and
other data base searching but would rather
have personal assistance in using the sys-
tem for the first time. The librarian con-
nects the two terminals, using the proce-
dures followed with researchers or physi-
clans, and helps the student through the

search strategy. The student learns about -

the multitude of data bases that represent
the bulk of the scientific knowledge base
and no longer have a prmted counterpart
in the library,

Problem-based learning techniques such
ag those in use at McMaster University
School of Medicine, the University of New
Mexico School of Medicine, and Southern
Hlinois University School of Medicine of-
fer opportunities to involve the librarian
in the teaching process in a substantive
fashion (90). The librarian could partici-
pate, as do other nonmedicat faculty mem-

“bers, in leading students through the group

learning process. The librarian could con-

- tribute to the teaching syllabi. Stndents

could learn about information and knowl-
edge. bases as sources for daia useful to
hypothesis generation and the decision
process in the same way they learn the
values and limits of clinical information
gathering techmques such as 1aboratory
tests.

These approaches, which teach infor-
mation-gathering and processing skills,
represent a quantum leap from the idea
that training in bibliographic techniques
may help address the problem of contin-
uing use of the knowledge base (87).

Stage 2—Medical information science is
organized as an academic department of
the school of medicine. Faculty members
hold joint appeintments in clinical and
basic sciences, as well as in university de-
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partments outside the health sciences do-
main. The strengths of such depariments
vary from school to school, with some
doing practical research and development
in hospital and medical information sys-
tems and othérs working in advanced col-
laborative research in disease mechanismis,
decision aids, or instrumentation and mod-
eling ‘problems, Course time for medical
students is distributed. over a period of
more than one year. _ )

The core work for medical students sat-
isfies the aims of computer literacy, sus-
tainable self-learning, and personal ability
to operate in a communications network
and to utilize existing information and ci-
tation storage and retrieval systems. Elec- -
tive work for students and residents pro-
vides education at the level of the informed
consumer of information-processing sys-
tems and services. For the graduate or
advanced elective student, educationat ob-
jectives include recognition of ‘new apphi-
cation requirements and systems design or
specification. Tool-building is the objec-
tive of postdoctoral fellows.

As the second stage matures, knowledge
bases in medicine expand and embrace the
entire span of medical knowledge. Aca-
demic physicians become the knowledge
managers of the profession with the assist-
ance and participation of many knowledge
workers, including librarians. Students
work with these academic information/
knowledge professionals to maintain and
develop medical knowledge bases. This
‘constifutes a major part of the medical

student’s {raining to become a practicing
physician. : :

Management
Giving the chief executive officer infor-

mation, according to Simon, is like throw- -

ing water on a drowning man {104). Com-
mon complaints are that information has
to be extracted from large amounts of
extraneous data, is frequently presented in
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an inappropriate format, can’t be found,
or hasn’t been captured (28, 105). Execu-
tives need current, acenrate information to

maintain surveillance on the external en- -

vironment, and they want it concise for
fast reading. Very litle of the scholarly.

literature fits these requirements (106). In

many respests, the executive and the phy-
sician share similar approaches to infor-
mation use. Both are decision- and action-

_ oriented. time is a critical factor, and ac-

curate, reliable data are essential. Both rely
heavily on judgment, intuition, and the
resnlts of past expetiences. :

Most managers spend less than 15 min-
utes a day reading periodical literature,
even though periodicals constitute 15 per-
cent of their incoming mail. One study
found managers could use less than three
percent of their time to'be alone for reflee-
tion and thinking (107). The executive
wants a system structured to conserve his
scarcest resources, time and attention. Nei-
ther science nor management advances by
piling up information; both move on by
being selective and by reorganizing, syn-
ihesizing, and using it (104).

- Time and again, data base managers of
information systems are exhorted to attend -
to the meaning of the information they -

process and make the output more useful
In Stage 1, the problem of managing in-
ternal organizational information files for
use by the-executive is that of the organi-
zational data. base managers; the problem
of filtering the academic information base
relating to managerial information inter-
gsts to optimize the executive’s use of
scarce reading time shouid be that of the
librarian. This responsibility has so far
. received little attention in the academic
health sciences center library. There is next

literature that suggests efforts to fill an
apparent gap in the information disscrmi-
mation chain; similasly, there s little in the
health-related management literature that

to nothing in the health-related library’
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suggests awareness of the capabifities of
libraries to provide meaningful informa-
tion services. :
The executive needs (4) an organized
and compressed surveillance of the pub-
- lished literature. and (B) provision and
analysis of background information that is
‘pertinent and appropriate to policy devel-
opment. Stage 1 library services can con-
tribuie to both these needs.

STAGE 1

Like the researcher, the physician, and the
medical educator, the AHSC executive has
established a subject interest profile and
set of information deltvery criteria in the
integrated library system. All'the iypical
services are available: quick answers to
satisfy some immediate need for facts
(“How many not-for-profit hospitals own
and operate for-profit health related busi-
nesses?”); selective notification of new ar-
ticles on topics of consistent inferest; Hter-
. ature searches (“What's the Iatest work on
strategic human resources planning?”); or
advice and consultation on local personal
information file development (“How can
Fensure quick, easy access to the materials
Eread and want to keep for future use?”).
In addition to these services, the execu-
tive wants literature analyses for use in
planning sessions or policy debates. A typ-
ical question could be, “What alternatives
for practice plan compensation are used?
What are the trade-offs? What are com-
mon tenure practices for clinical faculty?”
The executive specifics the format, length,
and level of detail for the report. The
. Iibrarian will prepare a review of the lit-
erature and a synopsis of the findings as
requested. This type of service is exempli-
fied by the Library of Congress Congres-
sional Research Service, which provides
extensive information support to members
of Congress and their staffs to assist them
in planning and drafiing legislation, These
services are not typical in academic librar-
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ies, but they should be expecied from a
quality Stage 1 library.

STAGE 2

In Stage 2 the AHSC’s internal files incor-
porate information from external public
files in decision-support information sys-
tems. The AHSC executive and the exec-
utive staff refer constantly to a few general
areas. The library screens and selects the
current state-of-the-art documents and in-
formation in these areas to supplement the
general knowledge of the administrators,
This is 2 dynamic system that keeps up on
a daily basis a bricfing system. The library
actively participates in contributing to the
total institutional management informa-
tion base,

Institutional Perspectives

Few can.seriously doubt that an electronic-
based socicty consisting of interfacing net-
work systems is about to engulf us. The
important question facing the AHSC ex-.
ecutive is how to achieve Stage 1 technol-
ogy development quickly and most effec-
tively in an organization as.contplex as the'
typical medical center, The strategic plan-
ning questions include the following:

1. What are the long-range goals for.
information technology adaptation in the
AHSC? _

2. What should be the information
management infrastructure of the organi-
zation?

3. What are the practical first steps to
take? '

4.. Who should take the Ieadership?

Before considering approaches to these
guestions, it is important to consider the
batriers to technological change.

BARRIFRS TO CHANGE

Experience in industry has shown that the
three major batriers to change in the area
of information management are political,

/
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techriical, and behavioral (2f). Additional

problems in academic institutions pegtain
to economic barriers and the question of

leadership. - :
Political—The poor past performance of
many large-scale centralized- -organiza-

tiopal information systems has undoubt-

. edly contributed to the recent popularity
of inexpensive yet powerful minicompu- .

ters and microcomputers across Campuses.

. The typical AHSC is likely to be a maze

of local, specialized information systems,
nonstandard in software language, lacking
compatibility and interfaces, but guarded

" and defended by their owners. Attempts to.
. standardize these systems or to constrain

their growth will raise troublesome issues

of autonomy and resource allocation, es-

pecially when no clear advantage to indi-
vidual systems is to be achieved through
integration. -

Indifference, apprehension, and out-
right hostility are found at all professional
levels toward information technologies as
represented by computers. This is hardly
surprising. Knowledge is power. A change
in who controls information, as well as in
how information is conirolled, threatens
existing power hicrarchies. The technolo-
gies that have been set’ in motion will

. ultimately change the nature of all work

and the definition of all professions.
Changes that are likely to disrupt existing
organizational structures and’ arrange-
ments will be cleverly and often unobtru-
sively undermined and sabotaged. The

- change must be nonthreatening and ac-

ceptable. It must also be wholcheartedly
supported at the highest levels of the or-
ganization. o '

" Behavioral—A broad-scaled, conceried
educational effort is needed to unfreeze
many ingrained information-use habits
and attitudes. At present many organiza-
tions that need to adopt new technologies
to solve somg of their problems aré unable
to0,address the issues effectively. The issues
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appear threatening and imply unaccepta--
ble tisks to too many people in the organ-
ization.: Atgyris (108) characterizes such a
situation as being unable to speak about
the unspeakable. The problem is com-
pounded by a scarcity of individuals -
skilled in the use of common microproces- .
sors who are in a position to help educate
the nontechnically oriented faculty and
staff members and show. them how tech-
nologies can simplify some aspects of their

‘work and offer better alternatives for

achieving the same ends. :
Technical-—The “technical bartiers to
successful innovation in technology trans-
fer are well identified in the business lit-
erature (109, 110). They relate to clarity of
goals, skillful strategic planning, accurate
assessment of readiness for change, and
appropriate staffing of the change process.
" Econemic—In a. contracting econony,

‘academic financial resources are increas-

‘ingly strained. Information resources man-
agement initially will entail add-on costs.
Although computer hardware costs are de-
creasing rapidly, the human component of
information systems operations will con-
tinue to expand. The newer proprietary
information bases will mean greater infor-
mation resonrce costs. The offsetting bene-
fits, however, are significant. Technologies.
appropriately adapted will mean greater
productivity, improved efficiency, ani bet-
ter science and medicine. It will be impor-.
tant to put the first investment into the
highest payoff position.

Leadership—The appropriate leader-
ship and staffing for change isa key issne.
The four typical broad-scale information
handling units in the AHSC are {a) ad-
ministrative data processing center-—pay-:
rolf, admissions, accounting, and purchas-
ing; (b) academic computational ser-
vices lesting, grading, research comput-
ing, and educational compuiing; (¢} bio-
communications  centers—instructional
materials” dévelopment “and distribution;
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and {d) health sciences library—world
knowledge-base storage, organization, ac-
cess, and dissemination. = _

- Leadership is likely to come from one
of these units or from an academic depart-

ment that is heavily involved in biomedical

information computing. The leader should

Practitioners y

Group -
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have a broad institutional perspective as a
result of experience at a departmental level
involving many functions of the AHSC;
expertise in the principles and experience
with the practice of information resources
management; and understanding of net-
working concepts. Most importantly, the
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individual must have the confidence and

_unswerving support of the top AHSC lead-

ership.

THE NETWORK CONCEPT

If the leadership of the AHSC determines
an institutional goal to be the improve-
ment of académic productivity by adopt-
ing computer technologics, what are the
possible options in the AHSC organiza-
tional infrastructure for information re-
sources management?

The options include no system, & cen-

. tralized control system, a distributed sys-

Administrative
Information -
Systems

Office
Practice

Hospitai
Practice
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tem off a mainframe computer, or a net-

work system. The network concept ap-
peats ideally suited-to academic organiza-.

tions because decentralized management
of files permits maximum local autonomy
and diversity and minimum centralized

controls. - Networks are governed more

than managed. Governance is aimed at
coordinating and assuring that necessary

standards for practice are developed and
“observed. Technical issues that need co~
ordination inclodé the use of connmon car--

tiers and development of linkages and in-
terfaces to the system. Substantive issues
relate to the long-term objectives of the

* Academic Information -
Resources and World
~ Knowledge Base

Research

_ M_edic:al Education

Medical Knowledge
Bases and Clinical
Diagnostic Information
Systems )
. FIGURE 6
Information resources management network in Stage 2 of evolution of information technology.
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_network configuration and its supporting’

institutional goals. .

The mnetwork comcept has begun to
spread in health care practice and in med-
ical education. The Health Education Nei-
work for sharing computer-based instruc-
tion materials is one example. Another
type of network is illustrated by a group
of hospitals in California that pool
cormmon resources o gain better financial
Jdeverage (111). SUMEX-AIM connects
scientists working on biomedical knowl-

- edge systems in Massachusetts, New York,
Missouri, California, and Japan. Accord-
ing to one of its users, the network makes
it easier {o get the attention of a colleague
6,600 miles away than the dean of the

- medical school 60 meters away. Despite -

successful applications, the network con-
cept is siill in the very early stages of
anderstanding and acceptance in the
AISC. .

The adoption of a network concept
within the AHSCs makes possible a series
of interactive npetworks that kink the
world’s knowledge base to the practice
knowledge base in every physician’s office,

" Information in Academic Health Centers

in hospitals, in professional schools, and in
research.

Figure 5 illustrates a mature Stage 1
network in which the subsystems of the
medical center are linked to local physi-
cians and clinics through a network. In
such a linkage, the information flow is
homogeneous, lacks redundancy, and is
reinforcing and mutually helpful. Confi-
dentiality of data and security of the sys-
temn ate stable and reliable featires. The
physician captures initial patient data that

have multiple uses in different files. Data

from many sources—hospital laboratories,
libraries, pharmacies, dietetics,. or house-
keeping—that apply to any one patient
can be tapped or transmitted through the
network.

In Stage 2, the physmans faculty mem- .

bers, students, and staff members are
linked to clinical diagnostic systems, such
as’ CADUCEUS, to operational informa-
tion systems, to knowledge data bases, and
to libraries in a comprehensive informa-
tion system network, Figure 6 illusirates a
late phase of Stage 2, where all subsystems
are interlocking as well as interactive.
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Chapter 4

The hbrary is the logical and necessary
place to begin a process of planned change.

. This chapter conceritrates on the logic of

the library’s central role in advancing the
academic health sciences center toward an
integrated network system. Chapter 5 de-
scribes the necessity of changing the B

‘brary regardless of other changes to an

AHSC’S inforimation structure.

First Step to a Network

Because its information resources manage-
ment infrastructure is a microcosm of the

. medical center, the library is uniquely ca-
. pable of demonstrating the advantages of

linked internal files. The results could be

- dramatic and useful to every member and

sector of the AHSC. Oace its managerial

-and operational functions are automated,

the library can serve as the institution’s

' bridge to many external deta bases and

interface with other AHSC files to effect

better information transfer and use. It can

extend its technical information manage-
ment services to all AHSC personnel and
can offer the institution an opportunity to
integrate new biomedical information
management systén approaches with pres-

" ent educational programs that in a practi-

cal way assist the student to develop fife-
long’ Ieammg habits.

STRENGTHS AS A CHANGE AGENT
The library can and should lead the

AHSC’s change in academic information’

resources management. The barriers iden-
tified earlier—potlitical, behavioral, tech-
nical, and economic—are not major bar-
riers as far as the library is concerned.-

The _Changing Library és a Change Agent

Political—The library is the most polit-

‘ically neutral of all the AHSC’s informa-

tion-handling units. It exists as an instifu-_

.tmnaI resource {o meet the information

needs of all those engaged in supporting -
the AHSC enterprise. As a result, it tends
to have a broader perspective on the
AHSC as a whole than other information-
handbing units. : :
When the library seeks support for itself,
it does so as an advocate of all who useor

need information, This altruistic and dem-

ocratic- approach is not a powerfol one.

The library’s advocates tend to be individ-

uals rather than large groups. The library
has support when the advocate is highly
placed and powerful, but as 2 rule the
tibrary is vulnerable whenever financial

resources are strained. . N

But even in a time of contractmg te-
sources, automating the library can clearly -
benefit all members of the academic cen-
ter, especially the faculty. The frustration
faculty members and others experience in
obtaining information from the library can
be dramatically reduced by improving the
library’s responsiveness through . auto-
mated files.

Behavioral—So thoroughly have com-
puters permeated library operations in ac-
ademic health centers that Hbrarians hos-
tile to computer technologies are rare. Li-
braries have traditionally embraced tech-
nologies that release human beings from
the repetitive, technical, and detailed rec-
ord-keeping that has characterized so
much of library operations. Many libraries
are quick to find innovative wses of tech-
nologies when they have the financial re-
sources, The majority of librazies now use
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online computer-based information sys-
tems for cataloging, for data-base search-
ing, and for management records. There is
widespread interest -in  microprocessors
and in the integrated library systems of the
type being developed by the National Li-
brary of Medicine.
Technical—Technical factors are minor
barriers. Clarity of goals, readiness for
change, and appropriate staffing for the
change process are well established. That
the library is a2 microcosm of the medical
-center is one of ifs groatest strengths.
- To many individuals, the library’s im-
portance rests in its role as a repository of
the world’s knowledge; to many more it is
a refuge, a quiet and tranquil place for
‘study and research. These two powerful
. features of the library—as a large general
resource yet a place where it is possible to
establish temporary “personal space™—
tend to dominate ideas of the library’s role.
Is multifunctional character is often over-
- looked. But like its parent AHSC, the H-
brary as an agency has educatiom, re-
- search, service, and managerial functions,
each of whlch is supported by separate

Information in Academic Health Centers

information files, And again like its parent
center, the library’s files are largely frag-
mented, single-purpose, heterogeneous
mixtures of manual and automated pro-
cesses, The size of the files is not trivial
(Table 1). The integration of these files
will need to take place before much that is

described in the Stage 1 scenarios can -

oceur. _
The Iibrary, as any business, must ac-

count for all its resources at all times. The

average health sciences library is large

-enough to present a challenge in its con-
‘version to computerization but not so large

a one as to create significant problems or
to require an erormous invesiment in time,
money, ot personnel, .
Economic—Until the advent of mini-

tomputers and large microcompaters, the
average health sciences library was at a
disadvantage, as it was too small to justify
the large mainframe academic library sys-

tems. This has been a mixed blessing, On

one hand, health sciences libraties escaped
the trap of inflexible, limited, and obsolete
proprietary systems; on the other hand,
few files are in machine-readable form.

TABLE 1
Average Annuai Data Pertaining to a Health Sciences Library, 1980-81

Activities
Total recurring expenses
Hours available

Personnel records
Serizl controls

Card catalog

User files

Entering and exiting building
Circulation records
Reference transactions
Interlibrary loans

* FTE = foll-time equivalent.

Quantity
$790,336
7 days a weck te publi
4,930 hours annually
9.8 FTE professional staff*
15.8 FTE support staff -
5.4 FIE hourly staff
2,334 titles
20,000 approximate
- annuzl pieces
357,827 cards in file
12,380 annual cards filing
3,721 primary users
267,360 ncceyses/departures
250,846 loans/uses
14,562 information questions
$,774 borrowed and loaned
items
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TABLE 2
Start-Up Hardware Cosis for Two Similar AHSC Library Systems, 1930-81 .

Georgewwn Univessity Medical Center Dahl
Memorial Library (Local ILS development)”

) Umvemty of Maryland Health Sciences Libra
a.EyM 1.5 system)* - v

Equipment Cost
Minicomputer system 3 73,000
CPU 256K B memory
2 254MBE disc drives
.. 2 magnetic tape drives
Communications subsystem
- Operating system
Peripherals
T video monitors |
2 printers
2 bar code readers
| miczoprinter
Total $101,750¢

*ILS = Integrated library system.

$. 17,000
B 11,750

Equipment - Cost

Minicomputer system $124,100 .

CPU 384KB memory

2 150MB disc drives
1 magnetic tape drive

Commuxnications subsystern :
Operating system $ 15,000
Peripherals - $ 27,550

- 13 video monitors & cable
1 memory terminal
3 printers
4 bar code readers
Total . 8167,080f

T Additional expenses: Annual maintenance {approximately 1 percent of equlpment Hisg pz'tce), site
preparation (air-conditioning, teiephone lmes, etc.), installation and delivery, supplies.

_ The ‘minicomputer-based integrated li-
brary Systems became available only

within the last two years, at the time that

severe budget depressions began to affect.

libraries. As a consequence, the develop-
ment of computer-based AHSC libraries
with network capabilities has proceeded at
a snail's pace. '

The automation of a medium-sized
health sciences Lbrary requires only a
moderate. investment and can deliver
quick value. For the average library a
computer system can cost less than
$150,000 in hardware, The costs reported
by two medium- to large-sized health sci-
erices libraries which are developing pro-
totype library information systems are
shown in Table 2.

BARRIERS TO CHANGE AGENT
While individual ubraries and librarians

~may have the capabilities to carry out the
.desired change-agent role in many acs-

demic medical centers, they labor under
two major handicaps. Fisst, their statos in
the organization may be insufficient to
make their role as a change agent obvions.
Second stcreotyped notions persist about

libraries and librarians, reflecting times

when libraries were passive repositories,

and the work of ihe librarians in them
seemed both mysterious and unimporiant.

'Anyone who looks closely at the library
today will find 2 different organization

and very different people from the stereo-
type. Over the past decade, there has been -

a quiet revolution in' the approaches to
library management. As a consequernce,
the library is uniquely suited to take the
lead as a change agent in bringing abont
a coordinated AHSC academic informa-
tion resource. First, about six years ago,
librarians realized that knowledge of mod-

" ern management techniques and strategies
was indispensable for all professional li-
brarians. Through continuing education

programs sponsored by the major library
associations and the use of selected ¢xec-
utive management programs, most senior

librarians have become familiar with mod- -

ern management practices. Sccond, the
need to optimize the use of resources fos-

tered network and comsortium develop- -

ment, which has sharpened negotiating
skills and tolerance for group-processing
among librarians.’ Thud, librarians are
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comfortable with information concepts
and informatjon-management processes.
Despité strengthened skills in informa-
tion management, despiie the new oppor-
tunities that powerfnl computer technolo-
gies offer to overcome many of the most
- frustrating problems in information han-
diing of the past, and despite the fact that
the library—and no other "information

handling unit—has either the designated.

" or elected responsibility for the steward-

ship of the academic knowledge base,

many librarians and AHSC executives per-
ceive the Hbrary o be loss capable of re-

sponding io the challenge than other units -

in the AHSC. This perception should lead
to strengthening the library so that it can
carry out its responsibility. To invite other

professionals to undertake the solution of

problems outside their fields of expertise
" is to imvite costly redundancies, reinven-
tion of technigues, rediscovery of princi-
ples already known, and lost opportunities.
The retooling, reorienting, and revitaliza-
tion of the Iibrary certainly will require a
coalition of interdisciplinary and multidis-
ciplinary talents, but the conceptual lead-
etship should come from the professional
group responsible for the storage and re-
trieval of academic information—from li-
brarians and information s¢ientists. It is
time that the AHSC faculty, staff, and
administration recognize the role of aca-
demic informaiton in the AHSC and en-
gage their talent and resources in the com-
plex cooperative task of managing the in-
formation to further the goals of medical
eduncation, research, care, and manage-
ment. '

Managing the Change Process

Several vital steps are necessary in bring-

ifig about the desired information network.

GOALS
The first step toward achieving a Stage 1
AHSC network environment is to set new

Information in Academic Health Centers

goals for academic information resources
management. At a minimum, all AHSC
administrators should aim toward these
goals: _ L
1. Establish a nctwork capability by av-
tomating all managerial and operational
functions of the library.

2. Use this capability to bave the library

‘serve as the institution’s bridge to exiernal

data bases.

3. Interface the library’s system with
other AHSC information systems in order
to .optimize the transfer of information
between data bases.

4. Extend the Lbrary’s technical infor-
mation management services to all AHSC
personnel, _ .

5. Commit the institution to educa-
tional programs that use and infegrate
these new information systém capabilities.

. GUIDING PRINCIPLES

The second step in planning is to deter-
mine the principles that will gnide the
library’s managerial and operational poli-

cies. The principles can be defined under

three general rubrics: system access, infor-
mation services, and functional responsi-

bilities. Definite policies need to be estab-

lished and a consensus reached by all
levels of the AHSC as to the possible
expectations of information users and the
responses of the information providers.
Members of the AHSC should be made
aware of state-ofsthe-art information ser-
vices and understand what opportunities
are available. .

The principles of system access are:

1. The library system must focus on the
individual's information’ requirements.
The system should be engingered to rec-
ognize and accept human constraints. It
should be flexible enough to accept vari-
able information use habits, such as natu-
ral langnage commands, as well as ma-
chine specific command vocabulary. The
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system should accommodate existing sys-
tems that ‘individuals. use for' data base
control so that information transfer be-
tween systenis is uncomplicated.

2, The Hbrary system must interface
with units and programs throughout the
AHSC that need and use the public re-
corded world knowledge base. The inter-
face should be among staffs as well as
among machines. Individuals and units

that are not integrated into organized com-.

munication networks are dysfunctional. -
3. Information must be simply and-di-

~rectly accessible. The system should be

accessible at the convenience of the user
and not of the system or the library. Re-
peated studies show that information use
is inversely proportional to the distance
from it. The greater the distance from
information the less it is used. Perceived

" accessibility to information exceeds

“perceived value” as a factor in choosing

a soures of information (41).

Tnformation must meet certain criteria

to have value and utility. The information -

tendered by the library in carrying out its
responsibilities, therefore, should “meet

" these requirements: _
1. Information must be tlmely In ad-

dition to being up-to-date, information
must be available at the time and in the
place where it is immediately useful.

2. Content must be appropriate to the

" need. If a fact is sought, the fact should be
- fortheoming; nonessential or irrelevant in-

formation should be filtered out. _

3. Form and format must follow func-
tion. If information is required in graphic
form to make the communication func-

tional, information in print form would

not be appropriate. A printed description

_ of a color, for example, is Iess appropriate

than a color sample. In certain instances,
a videotape of an operation is better than
static drawings.

4. Information should be problem—on—
ented. Information should be perceived as
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supporting decision-making purposes. I

should, therefore, be organized and pre-.
" sented in a manner that coniributes to

solving a problem.

The management of academic informa-
tion resources extends beyond the physical
organization of resources generally asso-
ciated with libraries. In the management

- of the library data base, six essential func-

tional responsibilities must be met. None
is complete without the others.

.- 1. Curatorship. The library must main-

tain a repository of resources that meets
the primary information needs of the
AHSC enterprise. It is responsible for ac-
quiring, organizing, advertising, and mak-
ing available books, articles, journats, me-
dia, and other content through direct lend-
ing, imterlibrary loam, or other transfer
methods.

2. Education.. The libratians- actwely

participate in the AHSC educational pro-

gram by instructing individuals in the con-
cepts of information management, in the
development of personal information sys-
tems, and in the acquisition of skills in
using sonrces of information and the teols

through which information can be found. -

3. Access. The library supports the
transfer and use of information. Transfer
services include the provision of docu-
ments through lending, photocopy. or

other delivery methods. Utilization ser- -

vices include providing specific facts and

‘information from the library’s resources

and searching bibliographic data bases to
locate books and documents relevant to
information ‘questions.

4, Research. The library has a respon-
sibility to study the fundamental natare of
biomedical information storage, organiza-
tion, utilization and application in learn-

ing, patient care, and the generation of -

new knowledge. .
5. Brokering. From both external and

internal sources, librarians locate and se-

lect information appropriate to solving a
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specific information problem, analyze it,
and repackage it to facilitate itsmse.

6. -Technical consultation. The library
provides technical information relating to
the storage, transfer, reirieval, and inter-

. facing of bibliographic information sys-
tems to all AHSC personnel.

.~ The organization of the library, its staff-
ing, budgeting and operations, and plan-
ning and systems design, are determined
by setting the goals and the strategies de-
rived from these guiding principles. '

" PLACE IN AHSC ORGANIZATION

To develop an academic information re-
sources management network, the library’s
goals must be extended, strategic decisions
made about the principles around which
the library will be organized and managed,
_and the technology for operating the Ii-
brary brought to a state-of-the-art level.
To accomplish these ends, the director of
the library will need {a) to be aware of
and involved in planning at ail levels of
~the AHSC in order to interface the k-
‘brary’s infosmation systems to AHSC pro-
‘grams and services and {b) to have the
authority to negotiate with department,
program, and service chiefs throughout the
AHSC and the university. These functions
and responsibilities suggest the need for a
position and z title at the executive level
of the AHSC. -

Given the diversity of academic health
sciences centers, no one title could serve
all. The title, however, should reflect the
functional level. For example, the vice
president for finance or the dean for finan-
cial affairs bears respomsibility for the
management of the institution’s financial

- resources and must participate in the gov-
ernance of the institution. That office now
coordinates many of the organizational in-
formation subsystems of the AHSC. In
fike fashion, the vice president for aca-
demic information systems or dean for
academic- information affairs should bear

Infamaﬁon in Academic Health Centers

responsibilify for the managemen? of the
institution’s intcHeciual information re-
sources and participate in the governance
of the institution. Both of these positions
are essential to managing two fundamental
capital resources in the AHSC. '

Managing the Innovation

The chief executive officer or the strategic -
planning team will need to take a series of -

steps. A leader must be identified. A pre-
project team must be appointed and

" charged with several tasks. These tasks
" include (2} defining the goals to be met by

a change to the library, (b) determining
the changes to be made, (c) assessing the
readiness for change in the AHSC and the
Library, (d) assessing the risks of the
change, and (e) identifying the change-
project team. The team will need to be

given the resources, the authority, and the

timetable for accomplishing the tasks.

The qualities and requirements of the -

leadership have already been addressed.
What has not been discussed so far is the
importance of preproject planning and the

staffing of the innovation team.

PREPROJECT PLANNING

An institutional self-siudy-is a critical first
step in initiating a Iong-term evolutionary
change through a discrete, manageable,
and pivotal change with the library. The
self-study should be in two parts. The first
part requires an inventory of current in-
formation technology capabilities for
forming an academic information re-
sources management network. This assess-
ment will include determining () the tech-
nological status of libraries in health

-profession schools and teaching hospitals,

(&) the use of computers in research labo-

‘ratories and offices to maintain biblio-

graphic systems, (¢} the use of computess
for text-editing and processing of manu-
scripts for publication, {#) the use of com-
puters for interinstitutional and intrainsti-
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tutional exchange of communications and
daia, () the availability of human re-
sources and skills in computing, (f) the
network capabilities of existing units, (g}
the identity of institutional “information
gatekeepers” and the systems that support
them, and (k) the use of existing networks
by faculty members, students, staff mem-
bers, and practitioners. _ '

~ The second part involves an assessment
of long- and short-range academic infor-
mation system needs and requirements by
{a) charting the flow of information. be-
tween units, (b) identifying the technolo-
gies that could improve productivity, ef-
fectiveness, and economy of these prac-
tices, and (c) projecting the impact of po-
tential applications of information tech-
nologies on areas of intensive-information-
processing and use and on areas of high
prierity and needs. :

From these self-studies, the general
goals of the instifution as an information
systenmi -can be articulated, the specific
goals for the library can be derived, and

. the network capabilities of the academic
information network can be defined. Plans

can be made regarding units with capabil-
ities for early linkage with the library to
demonstrate a positive and ready impact.
Other areas of high need, such as linkage
of physician-office systems, might be se-
lected because other goals would be rein-
forced or enhanced. o

. Assessing the readiness _for change and

the risks of change in both the institution
and the library is essentiat in order to plan
a budget for and to design the innovation
team approach. The scope of work in the
conversion of manual systems will vary
enormously from library to library de-
pending on the quality of its current rec-
ords, the depth and scope of the collec-
tions, and the number and skills of the
present staff. McFarlan describes 2 port-
folio approach to measuring the dimen-
sions of risks that help determine whether
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the benefits are great enough to offset the
risks, what the effect of failure will be on .
other parts of the organization, and what
the -management approach should be for
the environment (112). There is sufficient

" experience with some large-scale library
automation “efforts to demonstrate that -

conversion is neither overwhelmingly dif-
ficult nor complex, although it does re-

quire a highly structured approach to min-

- imize risks.

STAFFING

The makeup of the self-study team is as
crucial to the project’s success as the in-
novation team itself. Experi¢nced system
developers advise involving potential users

of the systems in the early stages of goal-

setting and design, The change to the li-

. brary can affect the entire AHSC in a

relatively short time. Involvement of all
key AHSC information-handling units in

 the self-study is highly desirable. But even

more important perhaps than-political is-

sues of representation and technical exper-

tise is the matter of behavioral roles in the
self-study team. "

Roberts (113) presents compelling evi-
dence that innovation efforts frequently

_fail because -of gaps in the change team. -

Management has concentrated on provid-

. ing technical capabilities and overlooked -

the critical importance of several behav-
ioral functions on innovation teams, he

* writes. Five behavioral roles are essential

to successful innovation management. The
team needs (4) an idea generator, someone
who stimulates the team, propels, and in-
fuses it with intellectual energy; (b} an
entreprenevr, someone who champions
the cause and persnades others in the or-
ganization of the importance and value of
the project; (¢) a project leader, someone
who plans and organizes and moves the
work forward; (d) a gatekeeper, someone
who serves as an internal information re-

S L SR
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source and possesses a high level of tech-
nical competence in the project area; and
(€} a sponsor or coach, someone who is
often a senior person who facilitates and

guides the work informaily and buffers the-

team within the organization. The pres-
ence of these behaviors may not be essen-
tial at all times throughout an innovation
project, but all are needed at crucial stages.

These roles will certainly be significant

Information in Academic Health Centers -

in the preproject stages. To steer through
{he complex and sensitive environment of
the AHSC and accomplish the tasks set
for it, the study team will need particularly
strong idea geperators and entrepreneurs.
as well as highly placed sponsors. To carry
out its final task of identifying the projeci
team for the [ibrary conversion, the study
team will need to be informed and aware
of these critical roles themselves.

Chapter 5. . ..
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Chapter 5

The Challenge for Today’s Health Sciences Library

Automating the operations and manage-
menit of the library is not a panacea. It is,
however, a riecessily. The longer an AHSC
waits to build an intellectual information
resource network system to support the
work and learning of its faculty, staff, and
students, the greater material disadvantage
these individuals will experience in rela-
tion to colleagres and peers both now and
in the future. The longer AHSC libraries
go without fully integrated computer-
based operations, the more inadequate

:they bécome at putting information into

practical reach of AHSC personnel. Many
AHSCs have pat off until tomorrow what
is needed for today.

This chapter discusses the readiness for

- chiange in AHSC libraries gcnerally The
: gmdmg principles described in the pre-

vious chapter serve as the framework for
the discussion. Three key factors are as-
sociated with a library’s readiness to move
rapidly into Stage 1: (g} its present net-
work interaction capacity, () recognition

of its multifunctional responsibilities, and -

{c) its i.ntegration within the institution.

Network Capability

Network capabﬂity can be defined as the
ability to access the network, the ability fo
participate in and contribute to a system,
and the ability to use 2 network. Today all
libraries are able to access computer-based
network systems. MEDLINE, BIOSIS,

.SCISEARCH, and other data bases are
- familiar examples. Access is the most ru-

dunentary of network capabilities, requir-
ing no automation capability of the library
other than a termindl 1o serve as the com-
munication and printing device. However,
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the ability to use a network fo take infor-
mation from the system and to put it to
practical application within the library’s

environment does require on-site compu- . -
‘tational capabilities, In this sense, few

AHSC libraries have any technical net-
work capability.

In order to discuss the fietwork capabil-

ities of AHSC libraries; three general types
of library network systems need to be con-
sidered: system-to-library networks, - 1i-
brary-to-library netwotks, and hbrary—to-

user networks; These three major network

systems are presently discontinuous and
heterogeneous. To link these networks and
to strengthen them, the AHSC library
must in the first instance be able to use
system-to-library networks. From this will
come the ability to participate and contrib-

ute to library-to-library networks and to -

achieve the long-term goal of linking the

user to information through a multitede of
_systems.

SYSTEM TO-LIBRARY NEI‘WORKS ’

System-to—hbrary ‘networks are  chiefly
“bookkeeping” systems that classify intel-
lectual artifacts for management and con-

trol. The early stages of computer technol-

ogy produced machines capable of storing
and manipulating data in quantities be-
yond the retention and computational ca-
pacity of human minds. Numerical manip-
ulations gave way to managing more in-
formative data and fo producing text in-
formation or interpreted data. Today, the
key concept in computer applications is
information services, chiefly in an inter-
active network mode. The computer has
in this analogy moved from being simply
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a giant calculator to being a bookkeeper
and to’ becoming a- decision-support sys-
tem,

Two types of systerm-to-library networks

- predominate. The first has already been
- mentioned, ome-way access in which li-

braries draw from a central data base sys-
“tem. The other type is a paruclpatlvc net-
work where centralized files are aug-
mented by hundreds of participating li-

. braries, whick coniribute work in stan-
+ . dardized formats for use by others and

from which libraries draw authoritative
records for their own uses. These networks,

- such as OCLC and the National Library
_ of Medicine’s SERLINE, support the stan-

dard record-keeping functions of catalog-
ing, serials controls, and interlibrary loans,

Every AHSC library and most feaching
hospital libraries should be using one or
more of these networks for standard rec-
ord-keeping functions. They allow librar-

- 1es.to gain control of their files and build

machive-readable records at very low
costs. They are also capable of saving 20
percent of book-processing staff. time
'(114). Many AHSC libraries have yet to
take this first step. The 1979 Grefsheim
survey (115) found that 81 of 93 libraries

. (87 percent) participated in a major biblio-

graphic network. Of the 81, only 50 had
data in standard cataloging formats that
are a sine qua non for shared data bases;
only 26 had magnetic tape Tepresentations
of their catalog covering three or more
years; only two libraries had their entire
collections’ records in standard Library of
Congress  machine-readable. cataloging.

(MARC) format,

Converting manual cataloging files to
machine-readable form for the average li-
brary can be accomplished within a rea-
sonable amount of time and for low cost.
The University of North Carolina-Chapel

' Hill Health Sciences Library estimates that

in one year one full-time equivalent (FTE)
professional librarian and three FTE stu-
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dents can convert 36,000 mannal records
to standard machine-readable records ns-
ing the OCLC system. The average AHSC

library in 1980-81 reported owning

143,000 volumes. The number of mono-
graphic titles in that number might have
approached 40,000. If the library had cap-
- tured the previous four years of cataloging
on tape, the retrospective cataloging load

might have equaled only 30,000 titles. Ac- -
cordingly, the typical library will need 3.3 .

FTE additional personnel.for one year to
handle the converting task. Two libraries,
the George Washington University ‘Him-
melarb Heaith Sciences Library and the
University of North Carohna—ChapeI Hill
Heaith Sciences Library, estimate a cost of
$1.05 1o 51.15 per book title for retrospec-
tive catalog conversion by technical sup-
port staff using OCLC in nonprime time.
The resulting data base gives the AHSC
library the ability to participate in library-
to-library networks and to begin to estab-

lish the Iibrary-to-user network in the

AHSC.

LIBRARY-TO-LIBRARY NETWORKS

The NLM Regional Medical Library Net-
work represents the chief example of
the library-to-library network system.
Through a hierarchical transfer chain, the
stronger libraries share their resources with
the -lesser-endowed libraries. From the
apex of the hierarchy, the National Li-
brary of Medicine, documents flow
through AHSC libraries to the most re-
mote commumnity hospital library. Al-
though this network is effective, it is still
based on labor-intensive, manual record-
keeping and paper-based communica-
tions. Access to network resources is slow
and increasingly expensive.

The need for this type of network is
incontrovertible. Finite limits such as
space and money usually regnlate the
amount of resources an institution can ac-
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quire, although these limits are seldom must be available. An alternative to to-
challenged. Is there an example of an in-  day’s model of interlibrary loan is desper-
stitution that ruined itself spending on its  ately needed. Library collections are being
fibrary? The tide pulls the other way, gen-  worn out and library staff members made
erally, and today the tide is definitely re- - to serve where antomatons would be more
ceding. The combination of inflation'and  appropriate in current manual interlibrary
increasing operational costs, associated loan processing. Recent efforts to develop.
with an ever-expanding publication base, a pational periodicals system failed to
has meant little growth on a number of . arouse the support of concerned parties—

. fronts. American periodicals have risen in = librarians, publishers, and academic users
* cost by 250 percent over the last 10 years, (119). Efforts should be made to explore
while the value of the dollar has depre-  the problem and to design alternative mi- ~
ciated to one-half of its value over the crofiche, videodisk, or digitized informa- -

same period (116). Statistics of the major  tion transfer approaches.

academic research libraries for the past 10/ o

years show that resource ‘budgets -have;e LIBRARY-;I‘O-U'SER NETWORK

mote than doubled, but the number of

books bought has actnally-decreased by.20 i The library-to-user network is the goal of

.- percent {117). Tight budgets squeeze book| Stage ! technology applications in the

purchases first and then journal subscrip-] AHSC library; it bridges the gap between
tions, resulting in collections that are more - the user ‘and the information wanted by
and more similar and narrow (118). Fory making the transfer of information
eign langnage materials, lesser-used ma-f through multiple systems both rapid and
terials in areas of low scholarly intensity, practical. : :

“and very expensive materials all are prime,  The PaperChase retrieval system at Beth
targets for cuts in tight budget periods. | Israel Hospital in Boston is an example of

Preservation of diversity and range in - an effective use of a network. base to de-

the total ‘intellectual resource pool will velop a library-to-user service. Horowitz .-
require planning and meaningfui commit- - and Blgich (120) stripped from the MED-

‘ment on the part of institutions to sharing LARS tapes the indexing for the most
responsibilities for a knowledge base. recent five years of the 250 journals avail-

Someé instances of rationalized collection able in the Beth Israel Hospital Library .

policies on a regional basis exist. The ‘and mounted this data base of about
AHSC libraries in Texas, Arkansas, Loui- 400,000 items on 2 local minicomputer for
siana, Oklahoma, and New Mexico have  round-the-clock self-service access by fac-

formal agreements that make each respon- - ulty and students, The software system

sible for acquiring the relevant output of  allows users to search the file using normal

certain publishers for the benefit of the vocabulary. Search printouts are organ-

entire region. To succeed, these cfforts ized alphabetically by the journal title so
need good technical support for rapid the user can easily Iocate materials on the
communications and accurate, easily ac- shelves. The basic PaperChase concept is
cessed records. The foundation of library- - a natural library-to-user service concept
to-library networks is a computer record  based ona system-to-library network data
of the resources of cach AHSC library. In  base, yet the system was built not by a
addition to sharing this record of existing - library but by a research group that ex-
resources, the means to transfer informa- panded a small personal system nto an
tion through forms other than photocopies  institutionally useful one. '
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THE OPPORTUNITY

People often expect that Stage 2 results
from Stage { technologies and are disilly-
sioned and disappointed with the imple-
mentation. The introduction of each new
technology in library and information
management holds promise of different

ways to manage the quintessential individ:

ual process of transforming information
- inte personal knowledge. Experience sug-
gesis, however, that Stage 2 ideas for trans-
- formative activities like PaperChase arise
out of an entreprencurial perception of
opportunity dering Stage 1 implementa-
tions. New ideas spring from people in
WworkKing environments, o
For decadss, resources and énergy have
been devoted to improving the informa-
tion transfer chain by attempting to com-

press.the volume of the information base.

Less attention has been paid to the overall
institutional knowledge base, the main
portion of which is the responsibility of the
library. This cornerstone of the academic
center has been largely conceived of as a
kind of intellectual cafeteria, We must
bring different skills to the library for
teaching -and knowledge-base develop-
- ment, new technologies for managing the.
knowledge base, and fresh concepts of the
relationship of information to learning for
sustaining lifelong learning.

Previous assumptions about the purpose
of computation in a library setting should
be subjected to close examination. Com-
putation for bookkeeping purposes is early
Stage 1 and should give way to computer-
supported service systems. Distributed sys-
tems with local autonomy can foster inge-
nuity and productive advances foward in-
teractive user-focused network systems.
The National Library of Medicine and
other funding agencies should consider
these types of efforts favorably. -

Distributed systems like PaperChase of-
fer opportunities to respond to data base
retrieval needs more precisely and with

Informaiion in Academic Health Centers

greater economy and effectiveness, The
ordinary information needs of students
and faculties should be met locally, and
 the library catalog should provide access
to all the materials available in the library,
for example, books, journal articles, and
audiovisual materials. Local library index-
ing of journal articles was done in the 19th
century when labor was inexpensive and
the journal base smaller. Separate files for
‘books and journals developed over time
because the growth in the knowledge base
simply outstripped available resources to
maintain a nnified catalog. Until recently
the technology has not been available to
make the library catalog the effective in-
strument it should be for providing aceess
to local collections. PaperChase is simply
an example of how a full record of the
materials available inthe library can be
achieved. With such a capability, the use
of expensive remote centralized online sys-
tems like MEDLINE and its back files can
be reserved for the wide-ranging and ex-
tensive searches typically required in re-
search. Communication costs as well as
the need for interlibrary loans would be
reduced. To divide the world knowledge
base into two sections, that is, what is
available locally and what exists, has its
dangers; parochialism, ignorance, and
complacency are the worst. But these dan-
ge1s can be avoided if librarics are properly
funded to ensure high quality local and
regional collections.

Multifunctional Responsibilities

The four irreducible and interrelated fanc-
tional responsibilitics in the AHSC library
are curatorship, education, service, and re-
search. Most academic users are familiar
and comfortable with the curatorial roles
of libraries. Faculty members and students
who make a point of their independence
from a library, who spend four years of
college or many years teaching without
once crossing the library’s threshold, think
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 of the library’s curatorial or archival fume-

tions only. Many pass through academic
life in this way without harm; whether they
can be said to be educated is another
guestion: Because so many, if not a major-
ity, of the population perceive libraries as
storchouses, it is not novel to find that the
service, education, and research functions
go unrecognized and unused.

The AHSC libraries today are far from
the nadir of the early 1960s when Bloom-
quist (2) could charge without fear of con-

tradiction: :

Medical school . .. administraters . .. are
in the process of leaming the fact that the-
medical Hterature is important, and that
the proper management of it is complex,
“expensive, and essential. We are thirty - -
years late, and some have not yet learned.
~ Becausc there has been no demand for
well-trained, imaginative medical librar-
ians, thete . . .is no reservoir from which
~ to phuck likely candidates for the new jobs
‘opening ‘up. Becamnse expenditures have
been made so frugaily, medical schiool hi-
" brary collections ., . fall far short of what
~ they should be ... . Because proper main-
tenance has been deferred for so long,
medical school library quarters are in a
state of deplorable incfficiency .. .. Be-
cause of the lack of foresight, the biblio-
graphical apparatus which is the key to
information in the medical sciences. has
become sufficiently cumbersome and ex-
_pensive as to be breaking down.

Todﬁy, there may be no glaring shortfall
in library collections, but the data suggest

that the nation’s total resonrces pool is -

weakening. Many AHSC library facilities
may no longer. be dilapidated and inade-
quate, but data suggest that Libraries are

not properly equipped. for efficiency m a.

technologically advanced environment.
Today the demand for “well-trained,
imaginative medical librarians” and other

medical information specialists is still less.

than it should be, for the relationship be-
tween managing the medical information
base and the teaching and practice of med-
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jcine and clinical research is not well un-

.derstood. -

CURATORSHIP -

The decade of the 1960s saw revitalization
of AHSC libraries and strengthening of .
their resources, chiefly through the stimu-

Ius of the Medical Library Assistance Act

(MLAA). In the first five ycars of the act,

‘the National Library of Medicine awarded
some $40 million across a. spectram of .-
programs. In 1968-69, the only year con- -

struction funds were appropriated, the
NLM awarded $11.25 million to 11 insti-

tutions, inaugurating an unprecedented

period of library construction and reno-
vation (7). Grants were made to enrich
library collections, to train large numbers
of new library personnel, and to help stim-

ulate better utilization of the medical lit-

erature through historical studies and sec-
ondary indexing publications (121). The
Regional Medical Library Program was

“established, linking more than 2,000 li-

braries in 11 geographical regions into a

mutually supporting document delivery

network. . S S

The spurt in growth begun in the late
1960s was unevenly sustained through the
end of the 1970s. On the whole, the total

national résource information pool contin-

ued to grow: the median number of vol-
umes in AHSC libraries increased by. 161

percent from 54,779 to 143,011 volumes .

between 1961 and 1981; the average num-
ber of serial itles increased 37.5 percent,
from 1,698 to 2,334; the number of profes-
sional librarians increased from an average
of 4.1 to 9.8 (139 percent); and operating
expenses soared from $57,471 to $790,536,
that is, by a factor of 13.75, The use of
onling bibliographic services, unknown in
1970, has reached remarkable levels, rang-
ing from 21 (Morehouse School of Medi-
cine) to 8,979 (University of Texas-Gal-
veston) searches, with an annual average
in 1981 of 2,440 data base searchies.
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Despite these figures, other evidence
suggests the narrowing in the pation’s re-
source pool as libraries struggle with de-
clining budgetary growth rates and in-
creasing inflation. The number of serial

* titles published continues to expand, yet

the total number of current serial titles in
the nation’s health sciences libraries in
1979 was 6,000 titles less than it was in
1973 (122}, From 1980 to 1981 the average
number of serial titles held by AHSC li-
braries increased by only one percent, yet
the average serials budget increased by I3
percent and is now close {0 consuming a

- quarter of the library’s total budget. Every -

two years since 1976 the average medical

. school library budget has increased by 22

percent, barely keepzng pace with infla-

. tion. The overall view is less favorable.

Total support for medical school libraries

in 1976 was 3.11 percent of total medical

.school operating expenses. Since then this
support has steadily declined while medi-
cal school operating budgets have in-
creased (Table 3).

If budgets for purchase of materials are
not to increase to take up the shortfall that
is developing, money must be allocated to

. develop strategies that optimize the organ-

ized purchase and sharing of resources
between institutions. An AAHSLD survey
in 1981 fonund AHSC library directors giv-
ing top priority in the next two to four

Information in Academic Health Centers

- years 1o antomation and collection devel-

opment, in that order. The curatorial re-
sponsibilities of the AHSC librarigs are
still in need of aitention. -

EDUCATION

Over the past 10 years the National Li-
brary of Medicine through the MLLAA pro-
grams sponsored many efforts to adapt
new technologies to health sciences edu-
cation and to foster interinstitutional shar-

ing of instructional resources through such -
" metwork systems as the Health Education

Network for compuier-aided instructional
materials. The emphasis has been on de-

- veloping learning resources centers for the

use of audiovisual materials, models, and
patient simulation programs. -

A creditable record has alsc been
achieved in library educational programs.
Of the 97 health sciences libraries respond-
ing to the 1981 AAHSLD survey, 22.9
percent had established written educa-
tional program goals, and 26.3 percent had
written educational objectives to guide
their programs; 10 {10.3 percent} schools

offered formal courses for credit, while 24
(24.7 percent) offered elective courses in

the medical school. The courses emphasize
library research skills and knowledge of
standard reference works, indexing and
abstracting tools, and data bases. More
than onc-third of these courses were being

TABLE 3
Total Support for Health Sciences Libraries in United States
. Medical Schools” ’ Health Sciences Percent

Fiscal . . Percent . Percent :

rating Budgets* Lib Expendiy
Year Opiln‘:gm:ns Change i mr(‘ﬁ gnﬂs)l urest - Change SI{JJ;;%
1975 . 1,519 47 *
1976 1,800 18.5 56 ) 18.2 3.1t
1977 2,197 221 66 17.9 360
1978 : 2451 116 68 3.0 2.77
1979 2,828 154 77 132 272
1980 3,316 . 17.3 75 26 2.26

* Data from the AAMC Institutional Profile System.

+ Data compiled by the University of Texas Health Science Center at Dallas, 1975-1977 (15-17), and the
Association of Academic Health Sciences Library Directors, 1973-1981 {12-14},
" §FJ4.M A education issues from 1979 (o 1981 (Table 26) gave figures nearly a percentage point lower:
1978 = 1.89, 1979 = 1.76, 1980 = 1.7, Those data were from 112 medical schools in 1978 and 1979 aad 119

medicals schools in 1980,
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oonducted at the request of medical faculty
members, and one-fourth were being
jointly. taught. Courses were also offered
in the schools of pharmacy, dentistry, nurs-
ing, allied health, biomedical communi-
cations, and health care admtinistration. In
the 46 libraries where library staff mem-
bers held faculty appointments, 35 percent
were eligible for tenure. Of the 84 library
faculty members teaching in the AHSC,
73.8 percent. received formal training in
educational methods, a remarkable fipure
considering that sach training is rarely, if
ever, oifered as a part of library science
training.

Professional library staff members were

- engaged in a variety of roles in relation to

their work with AHSC teaching faculty
members. Of the responding libraries, 36

percent had professional staff members -
- participating in classroom teaching; from

43 to 64 percent had staff members who
suggest materials for new cousses, select
materials for reserve reading lists, and tai-
for collections to fit new. courses; 20 to 23
percent had staff members who conduct of
participate in tutoriais and assist students
in remedial study programs; 4 perceat had

‘staff members who work with the faculty

on lesson plan development; and nearly 18

percent had staff members who work with

the faculty to develop new teaching mate-
rials,

As encouraging as these data are, there
is considerable room for improvement. A
teaching fibrary concept needs to be artic-
ulated (123). Today's educational pro-
grams are fragmented and uncoordinated.
They teach the use of information re-
sources for research but not for clinical
decision-making or lifelong learning. Ac-

cording to the AAHSLD survey, nearly 70

percent of the offerings were limited to a
single session. Only 17.6 percent of AHSC
Hibraries had an identified position on the
staff for an educational program specialist,
although 48.3 percent showed educational
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specialist roles. These educational roles

should be more systematically planned
and integrated. Only 20 of 97 respondents
reported any involvement in medical

_school curriculum deliberations. Much

greater involvement of the library faculty
in curriculum planning can lead to a more
rapid realization of individual }mowledge

' base development.

The barriers to improving the effectwa—
ness of the library’s educational roles are
perhaps common to most efforts aimed at

adding to the traditional curriculum., Li- -

brary directors believe lack of faculty and
lack of student interest are significant bar-
riers and lack of a library staff and lack of

“financial resources to develop effective in--

structional materials are inhibiting factors,

" but most (§1.7 percent) of the responding

directors agreed that the overcrowded cur-
riculum is the largest problem.

The AHSC faculties have directed so |
litfle attention to the nature of information -

management in health sciences education,

.especially in’ medical schools, that ques-

tions more than answers abound. What
are the: AHSC's goals for providing stu-
dents, faculty members, and practitioners
with informational and computational lit-
eracy and skills? What does knowledge-

base management mean, and how should '

it be taught? What is the proper environ-
ment for teaching and learning these skills?
Who should be responsible for such pro-
grams? What roles should the library play?

The issue is information management
education, not “library education.” Profes-
sionals involved in artificial intelligence
research, medical education, medical com-
puting, and information science, as well as
library science, need to explore the param-

_eters, the process, and the content of infor-

mation and computational literacy -in

health sciences education. To focus on this

increasingly critical problem area, the
AHSC, working . in conjunction with
proféssional associations ' and  societies,
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- should find the means to grapple with the
substanuve 1issues involved.

- This is a period of turbulence and in-
novation that calls for new skifls and a
broadened taleni pool in AHSC libraries
-(124). The library, like other parts of the
AHSC, needs systematically to upgrade
and’ refresh the knowledge management

-skills and concepts of its staff. The auto-
-mated Stage 1 ILbrary will ehable staff

members to concentrate their efforts on
previously neglected service, education,
and research roles rather than on curato-
rial responsibilities. As a result, two types

of retraining - programs for existing staff’

- will be needed, one to maximize compu-

tational’ and information, management -

skills and the other t0 enhance research

_and educational techniques and skills. Ac-
- "ademic centers also need to attract the best
graduates from library and information

" science schools to form a solid taleni base-
_in academic information resomrces man-

agement. The chemical and pharmaceuti- -

_cal industries among others are absorbing
the best, the brightest, and the energetic

" and enirepreneurial librarians. The aver- -

age AHSC library entry level salary in
1981 was 514,000, hardly an attractive
level for a bright master’s degree graduate..
More opportanities to employ informa-
tion-management individuals in areas of
the AHSC outside of traditional library
roles are needed as well. Librarians are
able to cross disciplinary boundaries by
virtue of their toles as information pro-
viders {125). They can introduce more ef-
fective use of information into a variety of
academic settings rapidly. Opportunities
for expanding traditional library roles are
Tare, but successful cross-fertilizations
kave occurred, as at the University of Mis-
souri-Kansas City School of Medicine,
where the absorption of a librarian into
the education evaluation services unit
- served to strengthen both that unit and the
library’s roles in the education programs.

Information in Academic Health Centers

SERVICE

Most library services today support the
library’s curatorial responsibilities. Photo-
copy services and interlibrary loans are
mechanical document location and trans-

fer services. Data-base searching, while a

highiy skilled and complex task, currently
is primarily a location service. Only rela-
tively recently has the librarian in the ref-
erence Tole begun to resume aspects of the
earlier role of scholar-librarian, whose bib-
liographical knowledge extended to in-

clude knowledge of the content of mate-

mials. -
"In 1970, the NLM/MLAA program
shifted emphasis from sirengthening re-

sources in established libraries to improv-

ing the management of biomedical infor-
mation and encouraging efforts to extend

library services beyond the library itself.

Many projects aimed at improving deliv-
ery of information services into laborato-
rigs, patient-care wards, and smaller, iso-
lated community agencies and facilities
were funded to a total of nearly 32 million.
‘While in many stdtes, such as Wisconsin,
the outreach services are a long-standing
tradition, these roles have been greatly
strengthened by NLM programs. Today
81 out of 97 AHSC libraries provide con-

sultation ‘services to hospitals and other

agencies needing library services develop-
ment; 36 AHSC libraries offer library ser-
vices dxrecﬂy through contract arrange-
ments.

Other outreach innovations desipgned to
take literature to the patient-care teams
flowered in the 1970s. LATCH (Literature
Attached to the Chart), initiated at the
Washington (D.C.) Hospital Center in the
late 1960s, is designed to assembie two or
thres articles from the recent literature
pertinent to a clinical treatment problem
and to attach them to the patient chart for
reference by the patient care team. The
questions to which LATCH responds are
posed by staff members and attending
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- physicians. But this innovation has not

spread widely; only five programs of this
type are reported in AHSC libraries, ac-
cording to the AAHSLD survey. How

" widespread the practice is in hospital set-
" tings for which it was ongma]ly designed

is not known.
“The clinical medical librarian (CML)

- program, developed at the University. of

Missouri-Kansas City School of Medicine,
was a natural outgrowth of the docent
teaching approach. The CML is 2 member
of the teaching team, attends rounds, and
is responsible for bringing into the patient
care setting literature that responds to €x-
plicit as well as implicit learning needs of
students and staff. Twenty-one programs
of this kind are known in AHSC librarics.
Both LATCH and CML programs are
considercd extremely expensive and labor-

“intensive. While evalnations of programs

have shown them to be consistently pop-
ular, usefirl, and desirable, Iack of funding
has been a serious deterrent to widespread
adoption of these techniques. :
Information research services, omce
common in scholarly academic libraries,
are now rare. The Library of Congress
Congressional Research Service (CRS) is
probably the best service of this kind in
the world. The CRS operates indepen-
dently of the Library of Congress and has
an extensive collection: of resources of its
own, but it draws heavily on the Library
of Congress’ collections and curatorial ser-
vices. The CRS provides members of Con-
gress and their staffs with two kinds of
services: () fast fact retrieval and (b)long-
range, in-depth policy analysm and infor-
mation studies. The CRS is staffed with
librarians and subject speciaiists who can
answer questions ranging from the most
mundane to the most arcane, from the
name of & best-selling author to the eco-
logical significance of the snail darter.
The use of new information technolo-
gies that relieve librarians of tedious tech-

6t

nical record-keeping functions makes fea--

sible as well as desirable the expansion of

_interpretative information services (126,

127). Libraries and information resources
are not self-interpreting. Fast fact retrieval
is a standard service; information research
services and data base management should
become standard services as well. Untl
there is something like MEMEX, a proto-
type electronic desk for a scientist, users
will continue to need information brokers,
for as Bush (128) observed, users do not so
much “consult a library as nibble at it.”

- Here, as in the educational arena, individ-

uals are needed who can use information
skills, subject knowledge, and synthesizing
abilities to bridge different academic dis-
ciplines. This combination of talents is
uncommon in any profession and, if fonnd
in an existing library staff, should be

_groomed and cultivated. Retention of this

kind of staff is impottant because effective
research services, such as those described’
in earlier scenarios, depend heavily on in-
timate knowledge of the institution and its
key individuals that develops only with
time.

Such services supported in the AHSC

library, although initially costly and diffi-
cult to nourish, can only lead to improved
time effectiveness of the AHSC.senior

_staff. Senior staff members wear many

hats, and each imiposes different informa-
tion demands and support services. During
the course of a day, 2 senior faculty mem-
ber may be alternately an administrator, 2
researcher, a practitioner, a student. In

each manifestation, the individual needs -

the best information available for decision-

making. These information-support roles .

are frequently carried out with varying
degrees of effectiveness by secretaries and
special assistants, Information research
services and data-base management can
be more effective solations to a common
and . time-consuming information . access
problem.
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RESEARCH - _
Of the few library-based research efforts
carried out in the past two decades, most
bave been disappointing. Although Iibrar-
ians recognize the importance of research
to a vigorous and innovative organization,
for a variety of reasons few resources are
committed fo this work. Ninety percent of
AAHSLD library directors ranked re-
search as 3 to § on a scale of 5 in impor-
tance, yet in 58.8 percent of AAHSLD
libraries no staff members were involved
in any research projects; in five libraries a
staff member was identified as a re-
searcher, usually combining research and
planning fonctions. The 38 libraries re-
porting some research efforts showed their
main emphasis to be on questions relating
to curatorial responsibilities, such as col-
Iection overlap, citation analysis as a col-
Iection development tool, serials wsage,
and regional cooperation. Problems of in-
formation management for the user are
approached in terms of user satisfaction
and the use of self-directed learning tools.
‘This glaring deficiency is informally and
anecdotally attributed to many factors:
lack of research traiming. for Hbrarians,
lack of time by staff members bogged
down in operational tasks, and lack of
inferest in the problems of information
use.
. The library has been seen by others as
a natural laboratory for basic as well as
applied research in significant questions of
- information use behavior (61,.66, 129).
- Many questions are as yet unasked as well
as unanswered about the appropriate char-
acter and proper design of academic infor-
mation systems within the AHSC complex
(130). Faculty members who work with
medical knowledge representation systems

must eventually include the library in the
design of the knowledge input-output

loop. The degree of acceptable or neces-
sary systern redundancy needs investiga-
tion. Library classification schemes may

Information in Academic Health Centers

be dysfunctional, inasmush as they neither
support . fypical human  cognitive ap-

proaches nor follow human information-

processing paiterns (131, 132),

The library’s' manageable size and its
multifunctional information files provide
the AHSC with a useful laboratory to ex-
amine the effect of possible sirategic plan-
ning decisions before they are imple-
mented institution-wide, If opportunities
are provided for multidisciplinary teams
o work on medical information manage-
ment questions, extraordinary progress in

‘pulling the AHSC into a coordinated net-

work system: could be made in z short
time. . :

Readiness for Chaﬁge ’

Tudging by the responses to the 1980 Del-
phi survey, AHSC library directors are
well attuned to the need for change (11). .
They see the major problem as sufficiently
rapid adoption of information-processing
technologies to respond to the new service
azeds and demands that are developing as
a result of major techmology shifts.
Funding of additional resources is a se-
vere problem. Shrinking institntional re-

sources have restricted opportunities for

enterprise. Securing support for projecis
under the Medical Library Assistance Act
is hampered by budget appropriations that
bave never approached early anthorization
levels and ate inadequate to meet the mag-
nitude of the task at hand. _
Responding to new service demands is
impeded by the lack.of staff members.
More than 76.6 percent of the AHSC li-
braries reported there were program areas
insufficiently staffed to achieve the goals
already set for the library. The major staff-
ing gap iz in mesting educational and ser-
vice responsibilities, and 84 percent be-
lieved it is not possible to reallocate exist-
ing library staff members to relieve the
shortage. Nine out of every 10 AHSC Li-
brary directors need improved staffing to
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meet current commitments: over half need

- one to three additional staff members, and

another third need four to six new staff

“members.

In addition to shortages of personnel,
there are shortfalls in certain skills and
knowledge. A third of the directors sec a

- Tack of skills in statistical and systems anal-

ysis and basic research methodologies.
About a fourth believe more knowledge of
artificial intelligence research and medical
knowledge systems is needed. Librarians

- share the same deficiencies as many others

in the AHSC, but lack of information
management or library management skills
is not a primary concern.

Integration of the Library

The library needs to be involved in the

institution's planning and development in

order to make an effective response to
program -directions. The library is infe-
grated when it is a link in the institution’s
communication chain and & participant in
institational policy-setting.

The intuitive judgment of many librar-

" jans is that the AHSC library is more

effective and relates better to its constitu-
ents if it is a part of the AHSC struciure

" rather than the university librazy structure.
" This belief has been difficult to validate.
The AAHSLD data shed some light on the

question, but more research is needed. Of
the 97 responding AHSC libraries, 20 re-
ported to the university library; 39 to a
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university vice president, president, or
chancellor; 19 to the medical school dean;
and 19 to an assistant or associate dean.
Nine had dual reporting channels and re-
ported to both the nniversity librarian and
to an individual in the AHSC. Data were
collected on the health sciences library
directors’ regular contact with the AHSC
execuiive staff, participation in institu-
tional planning activities, faculty status, -
and participation in teaching and educa-
tional programs. Directors and librarians
in health sciences libraries that aze admin-
istratively part of the AHSC structure are
more Hkely than their colleagues in librar-
ies that are part of university libraty sys-
tems to {(g) meet with AHSC executive
staff {p = 013), (§) participate in institu-
tional planning { p = .060), (c) hold faculty
appointments (p = .055), and (d) be in-
volved in educational program activities
{p = .004). No significant differences were .
found on operational library variables
sirch as total budget, expenditures on staff
automation or collection development, -
brary services utilization, ~number ~of
courses taught, or variables associated with
general institutional governance, for ex-
ample, service comumittees.

" These data do not support the conclu-
sion that the AHSC lLibrary is well inte-
grated in academic centers. The fact that
a substantial number of AHSC library
directors {37.1 percent) reported no regular
access to the AHSC executive staff sug-
gests otherwise. '




