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ABSTRACT

It is demonstrated that hospitals are information-
dependent and that there is need for integration of
information generated and gathered through their subsys-
tems. This paper discusses recommendations of the
Matheson Report for an integrated information manage-

ment system which would link these subsystems. The
library's statement of mission, means for self-assessment,
and analysis of information needs and uses are explored.
Future directions with examples of new roles for the
library are outlined.

HOSPITALS ARE, by nature, information-
dependent. It has been estimated that information
processing accounts for 25-40% of the cost of a

hospital's total expenses [1, 2]. In the past, hospi-
tals have often applied computer systems to a single
purpose, such as patient billing or time and atten-
dance systems. This absence of an overall plan has
limited the development of a hospital-wide system.
Two traditionally separate areas, the clinical and
administrative management components, have
rarely been integrated in the hospital.

Hospital administrators are now beginning to
perceive the need to integrate certain information
gathered through various subsystems, for example,
patient management, billing, cost accounting,
inventory, budgeting, marketing, productivity,
quality assurance, and risk management. Today,
few hospitals have begun, much less accomplished,
this integration, and even fewer consider their
libraries an active part of this process.
The power of information gives library service an

inherent appeal. Information is a fundamental
component of decision making, and members of
both the medical and hospital staffs require it for
issues ranging from patient management to facility
expansion. Few of these information seekers have
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the time to ferret out needed information. The
library can enhance its support throughout the
institution by meeting these needs. The 17th-
century observation by Francis Bacon that knowl-
edge is power translates into the 20th-century
reality that knowledge is sometimes obscured by
massive quantities of information [3]. The meaning
of the verb "to know" now extends beyond informa-
tion stored in one's memory to the process of having
information accessible, according to Nobel Prize-
winner Herbert Simon [4]. The economic value of
information reinforces its power. One need only
look at the private- sector-versus-public-sector de-
bate over the government's role in providing infor-
mation to appreciate the potential economic gain
surrounding it [5]. This form of power is market-
able; it can be packaged and sold.
The pervasiveness of information is mentioned in

Megatrends, which states that in 1950 only 17% of
the work force held information-related jobs while
today more than 60% do [6]. All practitioners in
the clinical environment must update skills and
keep abreast of new developments, as must admin-
istrators, in order to survive in the competitive
environment of today's health care industry.

This paper discusses the Matheson Report's
recommendations for an integrated information
system that would link organizational and adminis-
trative information systems with the academic
knowledge base. Examples of hospital library
applications are presented and directions for the
future are outlined.

CLINICAL DECISION MAKING

The typical hospital library has focused its
efforts on information needs for clinical decision
making, teaching, and research. Although this is
the "bread and butter" of hospital library service,
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documentation of use and of performance-benefit
has been sparse. Data from a 1982 MEDLARS
utilization study by the Northeastern Consortium
for Health Information (NECHI) showed that
56% of MEDLARS searches in hospitals were
initiated by physicians, 17% by nurses, 11% by
allied health personnel. Of the MEDLARS
requests received by hospitals, 49% were for patient
care and 19% were for teaching [7]. These use
patterns are consistent with those documented by
the National Library of Medicine (NLM) through
log-in procedures to its MEDLARS system [8].
Additionally, the one published evaluation of clini-
cal librarian services indicated that "patient man-
agement was affected in 20% of the cases, and
diagnostic thinking was influenced in an even
greater percentage of instances." This clinical
librarian relationship compares favorably with
reports on information use in clinical laboratories
and radiology services [9].

CORPORATE DECISION MAKING

It has been said that giving information to the
chief executive officer is like throwing water on a
drowning man [10]. Today the hospital executive is
inundated with information needed for managing
in a complex and changing environment. Among
the management tasks Austin and Carter cite as
requiring information support are: quality assur-
ance, cost control and productivity enhancement,
utilization analysis and demand estimation, pro-
gram planning and evaluation, internal and exter-
nal reporting, and research and education [1 1]. For
the executive, the Matheson Report identified two
needs:

a. An organized and compressed surveillance of the
published literature; and b. Provision and analysis of
background information that is pertinent and appropriate
to policy development [ 12].

How have hospital libraries responded to mana-
gerial needs for information? Although the data
are not extensive, they show that libraries have
played a very minor role. The NECHI study found
that in thirty-eight hospitals surveyed only 7% of
the MEDLARS search requests were for support of
administrators [13]. At NKC Hospitals, requests
for administrative information over the past ten
years have ranged from 4% to 14% (1983) of the
total reference volume. Clearly there is a need for
hospital library outreach programs to hospital
management.

THE LIBRARY WITHIN THE HOSPITAL SYSTEM
To implement recommendations of the Mathe-

son Report, it is necessary to understand how the
hospital library relates to other systems within its
environment. A system may be defined as a com-
plex entity made up of diverse interacting units
operating together under common influences. The
hospital, the academic medical center, the data
processing department, and the hospital library as
interacting systems are discussed.
The hospital as a complex system undergoing

rapid internal and external changes is well docu-
mented in The Changing Role of the Hospital.
Options For the Future [14]. In this setting, there
has been a tendency for system components to be
isolated from each other, often competing for
space, budget, and equipment. The library has
often been lower among the hospital's priorities
than medical affairs, marketing, and other depart-
ments.

Hospital librarians in the 1,300 U.S. teaching
hospitals also relate to a second system: the aca-
demic health sciences center. Conflicts are inherent
in this relationship due to "town-gown" issues, cost
vs. education/research goals, and overlapping
responsibilities and authorities. Butler and Peters-
dorf have documented the "typical" teaching hos-
pital and described the types of governance func-
tions encountered in an academic medical center
structure [15, 16].
A third system to which the hospital librarian

relates is the computer services or data processing
department. Those departments which are still
functioning as data processing departments are
urged to become service-oriented hospital informa-
tion systems departments. Since the early 1980s
there has been a trend toward an information
resources unit that groups departments as informa-
tion coordinating departments, primary data
source departments, and data processing depart-
ments. The University of Cincinnati Medical Cen-
ter is a recent example of this trend. Although
information resources divisions administered by a
vice president do exist within hospitals (for exam-
ple, at Community Hospital in Indianapolis), a
review of the literature indicates that library
departments are rarely placed within it.

Finally, the library system itself is complex. The
library is composed of many subsystems-techni-
cal services, audiovisual services, purchasing, and
others. With Living System Theory (Miller) [17]
nineteen critical subsystems can be identified
within the hospital library. As all of these nineteen
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functions might be carried out by a single hospital
librarian in the small department, it is important to
be aware of how these subsystems relate to the
success of the total department. The awareness of
the library as a system is important as a hospital
library's role in information management is
explored.

INTEGRATED INFORMATION MANAGEMENT IN
THE HOSPITAL

In 1983, the Association of American Medical
Colleges issued a report of a study supported by the
National Library of Medicine entitled "Academic
information in the academic health sciences center:
roles for the library in information management"
[18]. The Matheson Report, named after its princi-
pal investigator, recommends that medical school
libraries work toward what it calls the integrated
academic information management system
(IAIMS). IAIMS is applicable in large part to
hospital libraries, whether they are separately
administered or part of a large academic medical
center.

In general, IAIMS is based upon the following
assumptions:

1. Information is central to the functioning of all
organizations and their survival, but it is also
a commodity that has a price.

2. The knowledge database is shifting from
paper to electronics.

3. Computers and communications technology
can greatly enhance the research, teaching,
patient care, and administrative functions of
the medical center.

4. The library is the most logical site for infor-
mation management in academic health
sciences centers, but it is not yet prepared -to
assume a leadership role and to take advan-
tage of new technologies; it is still semi-
automated and plays a passive role in infor-
mation transfer.

The Matheson Report projects the evolution of
the library from a materials custodial facility to an
information management center. Three stages that
model those of technology adoption are identified:
Stage 1 simply replaces old technology with new;
Stage 2 allows things to be done differently; and in
Stage 3 new behaviors are formed.

Over a twenty-one-year period, the report pro-
jects that academic health sciences libraries will
evolve as follows:

1. Stage 1 (5-10 years): A computer network
ties together all departments in the medical

center. All of the library's records, including
the catalog, are accessible online. The library
plays a central role in the management of
information and is part of a national network
of information systems. Most staff and stu-
dents have their own computers.

2. Stage 2 (10-20 years): The library is smaller,
consisting of current books, journals, and
publications in traditional format, but most of
the collections are stored on videodisks. Much
information is accessed through terminals.
The library serves as a clearinghouse for and
coordinator of information sources. Informa-
tion specialists work with faculty and stu-
dents to develop personal knowledge data-
bases for teaching, clinical practice, research,
and management.

3. Stage 3 (20 years-): Libraries are manage-
ment centers for a variety of computer-based
files. Technology augments human informa-
tion processing.

The library's role in information transfer and
management has been poorly recognized within
hospitals. As recently as 1980, an author writing in
Hospital & Health Services Administration
seemed oblivious to the existence and roles of
professional hospital libraries. The author suggests
that the "medical records librarian" should expand
outside the role of compiler of clinical records and
should be "of great assistance to the CEO in
keeping up with the literature" [ 19]. A comprehen-
sive literature review published in 1982 on hospital
information systems applications made no mention
of hospital library systems and only in passing
mentioned the National Library of Medicine's
Hepatitis Data Base [20]. One article in the pre-
miere issue of Healthcare Computing and Commu-
nications presents an excellent chart depicting the
relationship among hospital information resources.
Although a "library" does appear on the chart,
discussions with the author reveal it to be a collec-
tion of books about microcomputers housed in the
Information Center, separate from the data pro-
cessing department [21 ].

However, in a March 1983 letter to hospital
chief executives, Alex McMahon, president of the
American Hospital Association, wrote: "Up-to-
date standards on medical libraries must reflect
recent methods of information storage and retriev-
al-a move from the traditional concept of a
library as so many square feet and so many books to
one incorporating computers and information ser-
vices" [22].
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This approach calls for hospital libraries to con-
vert from data management to information man-
agement. Information management roles may
encompass technical skills as well as managerial/
coordinating skills. Today's hospital needs an inte-
grated information management system; in some
hospitals the library manager may serve as a facili-
tator in the system's design or even the coordinator
of the system itself.

IMPLEMENTING THE RECOMMENDATIONS OF THE
MATHESON REPORT

The critical foundation for implementing the
Matheson Report's recommendations rests on their
inclusion in the library's mission statement. A
library mission statement compatible with that of
its parent institution is an essential and logical
starting point, as accomplishing any goal depends
on the philosophical and financial support of the
sponsoring organization.

SELF-AssEssMENT

Self-analysis of both the librarian and the library
is the next step. The librarian must identify essen-
tial skills and address educational deficiencies.
Computer literacy has been cited as the next great
crisis in American education [23]. Courses, work-
shops, or readings related to automation, manage-
ment, and health care financing will help librarians
understand the expanding role of technology in an
increasingly sophisticated managerial environment
with changing financial dynamics. The computer-
literate library patron will look also to the library
staff for information literacy-an area covering
computer-associated needs. It may include keeping
users informed of database content or availability,
telecommunication services, electronic mail, and
hardware and software options [24].

Educational concerns also extend to traditional
areas of expertise. As the hospital library's success
is directly proportionate to the degree it anticipates
and meets the needs of its clientele, familiar refer-
ence tools must include those offering access to
business and automation literature. The hospital
library's informational demand extends beyond the
traditional scope of biomedical literature to support
such positions as director of marketing, coordinator
of management development and director of clini-
cal computer systems.

Hospital librarians need to look closely at their
willingness to support their own informational
needs. The collection provides books and journals
for everyone else, but often acquisitions reflect a

timidity in meeting the library staff's needs. In a
decade of database proliferation for online retriev-
al, it is reflective of librarians' inattention to their
own needs that the index Library Literature is not
automated.
When assessing the library, the librarian should

review each system and service to determine what
to continue, change, or implement. When a system
or service is functioning very efficiently but is of
questionable value, it must be judged ineffective.
Such a system detracts from overall productivity,
which demands the efficient handling of effective
functions [25]. In other cases, a very valuable
function may need to be refined for more efficient
management. For example, converting cataloging
to a machine-readable format prepares the hospital
library for collective holdings lists. Through the
establishment of standard formats, even the small-
est library can participate in networks for the
efficient handling and dissemination of informa-
tion. This will ease the ultimate exchange of
resources. Upgrading an online search service from
300 to 1,200 baud can save considerable staff time
at the terminal; the use of a microcomputer for
compiling statistics, handling acquisitions data, or
printing interlibrary loan forms may be logical for
improved productivity.

THE INFORMATIONAL FLOW ANALYSIS

The librarian, as an information manager, has
been concerned traditionally with the flow of infor-
mation related to library holdings. But an informa-
tion manager needs to view information on a
broader scope within the institution. By mapping
the informational flow required within the institu-
tion for both clinical and administrative decision
making, the librarian can identify needs and
responsibilities. This may reveal new areas that
could be addressed by the library.

ROLES THE LIBRARY CAN ASSUME

In expanding its role, the library can build upon
its traditions. It has long been user/service
oriented. In recent years, it has acquired a com-
puter-associated image and the expertise to orga-
nize and retrieve large quantities of information.
All of these associations lend themselves to
expanded roles for the library and the librarian.
The librarian may assume a position that encom-

passes the informational flow throughout the insti-
tution-inside and outside of the library. An
administratively supported committee may plan an
integrated information system while a steering
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committee on information resources coordinates all
information within the institution-both published
literature and hospital-generated data. A strong
relationship between the library and the data pro-
cessing department has been suggested by Koenig
in a Datamation article [26]. Many hospital data
processing departments have small staffs and suf-
fer from a lack of service orientation. In those
hospitals the library can assume a leadership role in
providing access to personal computer use, training
in the use of systems, and specialist support in
developing personal databases.
As new responsibilities arise, new skills must be

acquired. These skills may be reflected in new
titles, as suggested by Blair in a 1983 presentation
at the MLA Annual Meeting in Houston: 1) soft-
ware applications librarian, 2) hardware applica-
tions librarian, 3) telecommunications librarian, 4)
library information network specialist, 5) library
information publications specialist, and 6) library
information database specialist [27].
Many hospital libraries have formed alliances

with other hospital libraries, but there has been
little exploration of relationships with other types
of libraries or associations, with the exception of
resource sharing. Especially in the area of techno-
logical applications, hospital librarians should look
to other types of libraries. Size rather than type of
library is crucial in the successful transfer of tech-
nological applications.
The traditional boundaries by which libraries

were grouped collapse further as service functions
are shared. Consider the role of the public library in
community health education. The public library
staff looks to the hospital librarian for support in
providing a health-related reference service, and
the hospital librarian relies on the public library to
add basic volumes to its collection for public use.

Professional library associations as well as other
health-related professional associations can also
help hospital libraries to expand and accomplish
potential goals. Politically, professional associa-
tions offer lobby power; organizationally they rep-
resent an established forum for action; and finan-
cially they may assist with projects that benefit
their members. The Massachusetts Medical Soci-
ety (MMS) recently contributed $15,000 to the
Massachusetts Health Sciences Library Informa-
tion Network (MaHSLiN) to update its statewide
computerized union list of serials, a tool for the
delivery of the interlibrary loan service to all mem-
bers of the MMS. Professional groups can satisfy
mutual needs. This untapped potential should be
explored and nurtured.

Historically, librarians have not been trained to
analyze, synthesize, or evaluate information pro-
vided to clients. These functions are essential for an
information management role. Dr. DeBakey, in her
keynote address to the 1983 MLA Annual Meeting
in Houston, called medical librarians to take up a
synthesizing and evaluating role [28]. Special
librarians and many hospital librarians have long
recognized and practiced these roles.

These suggested roles appear to be vague and
undeveloped, as they are as yet untried. As Dr.
Estelle Brodman said in a speech to the MLA
Midwest Chapter, librarians must use their imagi-
nation to think of things they don't know [29]. It is
a time for innovation; innovation comes from the
creative energy of the individual [30].

EVIDENCE OF CHANGE

Evidence of change is already present in hospital
libraries. Many libraries have already expanded
into educating patrons and implementing new
forms of technology.
The librarian at Hollywood Presbyterian Medi-

cal Center in Los Angeles has anticipated the need
to educate patrons to changes in medical informa-
tion handling and access. She contributed an article
on the Matheson Report called "The care and
nurture of biomedical information for the good of
the patient" to the hospital's in-house journal [31 ].
Other libraries have expanded educational hori-
zons and taken part in designing or sponsoring
courses or training programs related to microcom-
puters. At Riverside Hospital in Columbus, Ohio'
the library has sponsored courses in computer
programming [32]. In Cedar Rapids, Iowa, at St.
Luke's Methodist Hospital, the health sciences
library was a pioneer in using the in-house main-
frame to produce a book catalog in the early
seventies and in experimenting with innovative
approaches with microcomputers as early as 1979.
The librarian at Luther Hospital in Eau Claire,
Wisconsin, has sponsored courses related to com-
puter literacy. At Salem Hospital in Salem, Massa-
chusetts, the library staff developed courses on
microcomputer applications in libraries, seminars
in specific software, and workshops in end-user
online searching for physicians.
The library has always been a center for infor-

mation, but it is expanding its traditional function
to become an information center. Some libraries
have adopted the name Information Center; others
reflect the data processing interpretation developed
by IBM. This new mission "... promotes and
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supports end-user computer use by providing tools,
both hardware and software, and training in the use
of these tools, so that the user can produce his own
reports without involving the data processing staff"
[33]. The hospital library at NKC Hospitals in
Louisville, Kentucky, is beginning with a micro-
computer packet. It distributes packets with sum-
maries of microcomputers and end-user vendor
options. The same library experimented with an
in-depth current awareness project for administra-
tors that suggested a $40,000 per year savings in
administrators' time. At St. Joseph's Hospital in
Alton, Illinois, the library produces a weekly cur-
rent awareness update for administrators. It sup-
plies to administrators annotated lists of key titles
from tables of contents of some fifty journals. The
publication is available to other libraries through
subscription.
The application of technology to formerly man-

ual tasks is now well documented. The proliferation
of MEDLARS online centers reflects this trend for
literature searching. As of November 1983, 1,023
of the 2,120 billed domestic institutional
MEDLINE users were hospitals. The use of simul-
taneous remote searching gives libraries without
trained online searchers immediate access to
MEDLARS [34]. At the beginning of 1984, sev-
enty-one hospitals were OCLC members. In the
first edition of the Directory of Microcomputers in
Hospital Libraries (1984, published by the Hospi-
tal Library Section of MLA), forty-nine hospital
librarians registered hardware and software being
used for hospital libraries. Applications included
telecommunications for online searching and elec-
tronic mail, database management, word process-
ing, budgeting, graphics, and printing interlibrary
loan forms.

Resource sharing is a long-established tradition
among libraries. Operational sharing is now a
collateral development. Some hospitals have
extended their services to include microcomputer/
word processing hospital-wide. Framingham Union
Hospital in Framingham, Massachusetts, offers a
microcomputer for circulation along with a collec-
tion of software. At Cedars-Sinai Medical Center
in Los Angeles, the library has installed the
National Library of Medicine's Integrated Library
System for both its extramural and intramural
networking capabilities [35]. In Detroit, a group of
hospitals has been exploring joint implementation
of an integrated library system (ILS) for early
1985.

In addition to automating various functions or
expanding operational organization, technology
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enables libraries to do things differently. Electronic
mail is growing in use. Hospital libraries in the
Pacific Northwest Regional Chapter (PNRC) of
the Medical Library Association subscribe to
ONTYME II for interlibrary loan and communi-
cation exchange [36]. BRS subscribers in Maine
have also initiated an electronic request network
for interlibrary loans. In Portland, Oregon, Sacred
Heart General Hospital maintains a permanent
duplicate journals "bulletin board" on the
ONTYME system [37]. Since 1982 the Board of
Directors of the Medical Library Association has
been using electronic mail. The Executive Board of
the Hospital Library Section initiated its use in
1984.

End-user searching has been available through
Beth Israel (Boston) Hospital's Paper Chase sys-
tem since 1979. The program, which became com-
mercially available through CompuServe in 1984,
has also been used at Mount Auburn's Hospital
Library since 1979 and recently at the Maine
Medical Center Library in Portland. Many
libraries are starting to make self-service online
searching options (BRS After Dark or Colleague,
Knowledge Index, or Empires) available to
patrons. In 1984 Massachusetts General Hospital
(MGH) in Boston implemented BRS Colleague
and Paper Chase for its library patrons. MGH's
computer-assisted instruction programs are also
available in its Treadwell Library and to other
institutions through subscription to AMA/NET.

Technology also permits new library functions
and activities. The library at Children's Hospital
Medical Center in Cincinnati, Ohio, participates in
an intrainstitutional network of microcomputers
for communication. The librarian at Bethesda
Memorial Hospital in Boynton Beach, Florida, has
expanded her role in continuing medical education
by assuming the responsibilities for implementing
and coordinating satellite teleconferencing for the
entire hospital. A satellite service called Voluntary
Health Network is being designed by the Volun-
tary Hospitals of America (VHA). It will link the
seventy-seven shareholders via satellite and will
focus on timely business communication and pro-
fessional education for the VHA system. The
librarian in the VHA system should take advantage
of the opportunity to manage this service. Several
years ago MLA used teleconferencing as an alter-
native mode for continuing education in Wisconsin
[38]. As hospitals explore the use of teleconferenc-
ing, librarians should consider its application as
well.
At least two hospital libraries have developed
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and marketed library specific software for expedit-
ing the interlibrary loan service. At MacNeal
Memorial Hospital in Berwyn, Illinois, the librar-
ian and data processing departments have com-
pleted a program for the IBM/PC called FILLS
(Fast Interlibrary Loans and Statistics). At Salem
Hospital in Salem, Massachusetts, the Director of
Clinical Computer Systems has written a program
called ILL FORMS PRINTER for the Apple II+
or Apple Ile.
At MacNeal Memorial Hospital, the librarian

also participated in testing a professionally devel-
oped drug database by identifying key users in the
hospital and instructing them in the use of the
product. She presented a paper entitled "DRUG-
DEX, EMERGINDEX AND POISINDEX on-
line" at MLA in Denver about this experience
[39].

SUMMARY

The dynamic status of hospitals and health care
delivery will continue to affect hospital libraries.
The managers of hospital libraries, like hospital
administrators, must plan for the future of their
departments or institutions. Within the hospital
setting, the creative library manager will be able to
activate the Matheson Report recommendations.
However, information management in hospitals is
approaching a critical crossroads. This "market
window" will be open for only a few more years-in
some hospitals it may already have closed. If the
librarian does not begin immediately to pursue new
roles, the hospital library may well lose the ground
gained since the 1970s. Ongoing change is the only
certainty of the future. Whether it becomes a
challenge or a threat depends on one's attitude and
response.
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