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I. INTRODUCTION

The knowledge explosion of recent decades has made a dramatic and
profound impact on society. Scientific progress has brought about

a revolution in the nature and scope of information requirements.
Advances in communications technology afford the capability of
satisfying these requirements. Implementing this capability necessi-
tates the development of new, or modification of existing, institutions
to facilitate the servicing of information in new forms and at new

levels.

In the field of the health sciences and their application to health
programs, the Public Health Service has a central responsibility.

The National Library of Medicine of the Public Health Service has a
congreésional mandatel/ to apply its information resources broadly

to the advance of the health sciences.

' S : it :
The Library's Board of Regents, exercising its duty—/"to advise,
consult with, and make recommendations to the Surgeon General on

important matters of policy in regard to the Library," in November

1965, submitted to the Surgeon General an Advisory Report on Policy.

(Appendix A.) The Surgeon General approved, in principle, the Board's
recommendations for a bold and vigorous role for the Library in
accelerating the dissemination of biomedical information to serve the
needs of the three principal health-related communities: research,

practice, and education, including continuing education.






Tier 2
The Board of Regents has called upon the Library to institute broadened
programs of collecting, organizing, processing, and distributing infor-
mation related to human health. The Board views the Library as the
heart of a national biomedical information system and urges the Library
to function as both the central resource and the leader in the develop-
ment of a national biomedical communications network under the Medical
Library Assistance Act. The Board further urges that the NLM service
and coordinate the specialized information centers which meet cate-

gorical health information needs.

The NLM has a clear responsibility to identify areas of need, and to
initiate programs in active cooperation with scientific, educational,
and professional groups concerned with the advancement of medical and

related sciences.

/

The programs that the NIM will expand, and the new programs that will
be instituted during the next five years, and beyond, transcend the
traditional research library function of '"passive-response'" to seekers
of information.v The NLM will exercise active leadership in solving
the communications problems created by the biomedical knowledge

2/
explosions—
With the addition of new dimensions to the Library's traditional role,
the NIM becomes an equal participant in the national effort to advance

medical and related health services for improved total health of the

people of the United States and the world.






A.

The NIM Mission as Defined by Statutory Authority

1.

2.

The National Library of Medicine Act of 1956 (P.L. 84-941)
directs the Library ''To assist the advancement of medical and
related sciences, and to aid the dissemination and exchange
of scientific and other information important to the progress
of medicine and to the public health."

The Medical Library Assistance Act of 1965 (P.L. 89-291)
authorizes the Library to support the construction and
expansion of medical libraries; to support the development
and expansion of medical library resources and technology; to
support the conduct of research and development in health-
related library science; to support the training of medical
librarians and other information specialists in the health
sciences; and to support biomedical scientific publications.
The Act introduced a sense of urgency. The Congress noted that
volumes of information in the health sciences will be lost
"unless proper measures are taken in the immediate future to
develop facilities and techniques necessary to collect,
preserve, store, process, retrieve, and facilitate the
dissemination and utilization of, lggalth scieng§7 knowledge
and information;"

Section 301 of the Public Health Service Act, P.L. 78-410,
authorizes the Surgeon General (and through delegation by

the Surgeon General to the Library) to award research fellowships

!






I. 4

and traineeships, and to make grants-in-aid relating to library-

based programs in health communications,

B. The Communities Served by Biomedical Libraries

"Medicine," as defined by the National Library of Medicine Act, includes
"preventive and therapeutic medicine, dentistry, pharmacy, hospitali=-
zation, nursing, public health and the fundamental sciences related
thereto, and other related fields of study, research, or activity."
Within these broad categories are approximately 3,000,000 persons,i/
engaged in more than forty occupational pursuits,f/ (Tables 1 and 2
reflect the major components) who comprise the health-related commu-
nities of users served by NLM and other medical libraries. These
communities represent the fields of research, education, and practice.
The information activities provided for in this plan are assumed to be
those required by the occupational groups involved in the national
health effort. What they need to accomplish their purposes, whether

for education, practice, or research, defines biomedicine for the

purpose of this plan..

At any given time, the NLM must be prepared to provide quality service
in response to the needs of the health-related communities, Recently,
for example, the Library has been devoting special attention to the

demands of health practitioners for access to new knowledge.
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Table 1  Estimated manpower in selected health occupations: 1950, 1960, and 1962-63

Health occupation ! 1050 1960 1962 or 1063
MEdlcaliogeiatbnes B S e el 608, 500 | 817,200 [ cfca-i_
Physiciag (MM FESRERRI@BY - -~ o eiaen 220, 000 | 260, 500 276, 500
e o ) ) Y e e e T 12, 700 14, 300 12, 700
Adminisindtors shospifdliandiother. 0L DT i e D 8, 600 12, 000 12, 500
Chiropractors A1 _UIEMMMEE BUTDORE 10 De Served tarougd 20, 000 25, 000 25,000
Eiehininae and nntritaondate I IS T ot sV L e 22, 000 26, 000 28, 000
fiakioatars healbis e ol S EE ol e e e e e 600 1, 000 1, 200
Medical secretaries and office assistants.._________ . _ . . _iooioiicenan- 70, 000 80; 000 L5528y,
Medical laboratory technologists-technicians. . __________ ... ______.__ 30, 000 88, 000 |
Mediaal roeavd Hbpasiangs tis o gl Pt g il e i e 4, 000 8,000 9, 000
“Metical'reéord techniciang: 0% SIS CUSERG UOL Ly @F8 WOV OGN 8, 000 20, 000 23, 000
Medical X-ray technologiste-teehnierans- - -~ “ . o L L.l 30, 800 20, QB0 g Sec ot
Opticians and optical laboratory mechanies._ . _____ .. _____________________ 19, 200 20, 300 21, 000
Optoimetristdt . A =P AN LE o+l WEEARRLBNS WIOWEL Wiliell S0 17, 800 17, 300 17, 000
(3000 by [ LT Do SHeR S e B P i e e BRI T  ci  a L il e 101, 100 117, 000 117, 400
Bodiadristee. 8 Al B iRt &L R L s 7,100 7, 600 8, 000
Psychologists, chniedl‘and'otherdhealth S PMa b6 88, . Lo . ao . . 3, 000 8, 000 8, 500
Rehabilitation'conngelors = " 100 T2 RS L i S L 1, 500 3, 000 5, 000
Bocial workersamedical and pavehiatrio - o oo L0 o o 6, 200 11, 700 15, 000
Social scientists, health (anthropologists, economists, sociologists, ete.) - - _____ ® 3) 500
Biatisticians and analysts; Bealth. &~ o0 = .0 0 0 o i fca i iy ioa oo 2, 000 b, 000 |Liaact con
Therapiste.oveupational: ' o = g io unl S g s Db Sl e O 2, 000 8, 000 8, 000
Therapistsphysicalsl. =88 WL 36 W JTCONIEN: N ERLARLT ERGES 4, 600 9, 000 12, 000
Theranists, Bpeech and heaAring. - Lo b ar Bb ol Fh Do ile o st e 1, 500 5, 400 10, 200
Vetegonoang s > =0 T e e e e L e 15, 800 20, 100 21, 600
Pentalioccupations: . i o sd 0w c il s L St 170, 400 221, 900 228, 500
Dentisted2 & _SiW 5 ML ¥ BELWOAE RTLEGSEG_ MI .00 SAysiiee. Sus 87, 200 101, 900 105, 500
Dental assistants, dentistsoffies. .. ol - ol gl . loii ol ol 55, 200 82, 500 84, 000
Dental Hvmaeniste: o= oot g R e e e R 7, 000 12, 500 14, 000
Dental* laboratory téchiiclanges 55060, &8k sBh-bd M. b _ 35 So0h. M . S 21, 000 25, 000 25, 000
NUurtingneoupPREonE. ..o ool Sl b e e et 733, 500 (1, 087,300 | 1, 188, 900
l;}‘ofessional oy N P RN o Rt e R R Tt 375, 000 | 504, 000 550, 000
Xpchical DUYRER. oo - i o U L TR e el e e e 137,000 | 206, 000 225, 000
Aldes: ‘orderlics; ‘and attendhnte. 200, Maas AR C SUTRNESRE. J08, WU 221, 000 375, 000 410, 000
Homemakers, home healthigides ... .. - C oo o - ol il o Lo e 500 2, 300 3, 900
Envirenmental health-occupations. = o - oo Soccea oiels oo ol 11, 600 22, 300 28, 000
Sanitary. and health telated engineeps. d e an Se o0 L0 Ll S s 6, 000 8, 000 9, 000
Sanitarians. . S6% _ SUUBIUDACOLAONS  LOTHDUAMNELEE. Bhh s e RLl 5, 000 11, 000 14, 000
Radiological health specialists, including health physicists___________________ ®) 2, 000 3, 000
IndusticialbyeieniRts = oo L o B S S A K e 600 1, 300 2, 000
Health redeareh occupBiione: o Dt 0 20 s Ll 7,000 ] 28,000 (~=g-te ;

In the biological sciences, mathematics, physical sciences, and engineering.

1 Estimates not available for %ersonnel in food and drug protective services, health information and communications, medical engineering and elec-

tronics, and orthopedic and prosthetic appliance work.
1 Total personnel, active and inactive. Other estimates are for active personnel only.
3 Fewer than 500

¢ Excludes about 11,000 physicians, veterinarians, and dentists engaged in research, who are included in the totals for these professions.
Bource: ‘‘Health Manpower Source Book No. 18.” Manpower in the 1960's. PHS Publication No, 263.

Table 2 Estimated manpower in 5 major health fields: 1950 and 1960

Health fleld o v
Number Percent Number Percent
1), | SRR SEERU R PR I S 1, 531, 000 100.0 | 2,176,700 100. 0
ML e e e g G G s E 608, 500 39.7 817, 200 37.5
1D, D TR T R O R R g 170, 400 Eilil 221, 900 10. 2
SRR R A R NS SR O, 733, 500 47.9 1, 087, 300 50. 0
Environmental - e 11, 600 .8 22, 300 1.0
ST T S RS R S s 7, 000 .5 28, 000 1.3

Nork: In the 10-year period there was a 42-percent gain in personnel. Manpower in the medical and dental flelds each increased by about
in numbers; in nursing about half. Personnel in environmental health occupations doubled, while scientists in health res%:rchu (eoxl::ﬁtli]l‘;g

physicians, veterinarians, and dentists) increased fourfold.

Source: “Health Manpower Source Book No. 18." Manpower in the 1860’s. PHS Publication No. 263.

9
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C. Working Principles:

l. The ultimate purpose to be served through improved access to in-
formation is improved health for the American people. The institutions,
practices, networks discussed herein are not the end beneficiaries, but
only the intermediate mechanisms through which the payoff benefits of new
medical knowledge may be realized.

2., Major expansion and extension of existing information systems and
library resources will be required to satisfy increasing information needs.
This will be accomplished during the next five years by means of a Bio-
medical Library Network serviced by an expanded centralized NLM function.
These plans are outlined in Section II A and B, and detailed in Sections
IIT and IV. These programs will be expansions and extensions of existing
systems and services and will take advantage of the latest technological
capabilities.,

3. New communications technologies must be studied, tested and applied
to the existing biomedical information system. This will be accomplished
in a new NLM research and development facility, Center for Biomedical
Communications. The Center's programs are outlined in Sections II C and
D and SectionsIV and VI, and are described in the broadest possible
manner inasmuch as technological capabilities in five years are expected
to change dramatically., These programs will be oriented toward the
development of new learning resources during the next five years and will

become an operational activity in FY 1972,

10
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4. The expansion and extension of existing facilities and the develop-
ment of major research and facilities resources for new .information systems
will meet a significant portion of needs in FY 1971 and will provide a new
base for planning to respond to future demands.

5. No information system or network is or can be self-contained.

Just as recorded scientific communication can be considered as a part

of all communication, so the medical libraries on which the retrieval is
built can be regarded as a specialized link of university and research
libraries. The total biomedical library network can be considered as a
major part of a national system for scientific and technical information.

6. The information requirements of the health sciences relate to all
areas of human inquiry. The NLM five-year plan is concerned with the broaden-
ing of subject coverage within the medical library system to meet the actual
needs of health workers, The plan is designed to accommodate changes in
user demands as well as the changing character of the information itself.

While the scope of the medical libraries'collections will continue
to be broadened, the plan calls for the development of relationships through-
out the national system for scientific and technical information to ensure
the users of access to all information.

7. The development of the network plan is projected on the basis of
existing legislative authorities. The plan recognizes existing foundations
on which regional resources may be built and the NLM's ability to provide
the expansion of centralized resources to effectively service the network.
The chief objective of the plan for netwqu development is to provide equal

access to biomedical information for all health professions.

1Rt
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8. The plan is predicated on a cooperative financial as well as
intellectual effort between government and academic and private institu=-
tions and organizations., It envisages leadership by NLM to provide guidance
and support to ensure uniform standards without restrictive controls.

9. The increasing requirements of the health professions for continuing
education have a significant effect on health-science libraries. This plan
recognizes the need for medical libraries to function as teaching and
learning resources employing new modalities for information transfer. The
assumption by biomedical libraries of a more active role in both graduate
and continuing education is one of the principal objectives of the NLM
five-year program plan.

10, Accurate projection of future volumes of biomedical information is
difficult since each medical breakthrough stimulates production of additional
information. Neither present user needsnor projections of the extent of
future user needs can be ascertained with any degree of precision. The
NLM five-year plan is designed to encourage growth and development of
‘a biomedical library system which will be capable of continuing to satisfy
predictable user needs while at the same time implementing the emerging
new modulation of information handling to accommodate future needs. Thus,
the NLM anticipates that in five years, a plateau will be reached at which

time evaluations will provide a new basis for planning.

12
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II. PRINCIPAL ELEMENTS OF THE PROGRAM PLAN

A. A National Medical Library Network

This is a program to utilize the Library's existing resources and those
provided by the Medical Library Assistance Act to develop a national
network of biomedical libraries and information centers. The network,
as shown on Fig. 1, comprises the NIM as a central resource, regional
medical libraries, local medical libraries, and specialized information
centers. It is designed és an expansion and extension of existing
resources, supplemented by new facilities in areas of need, to provide

equal access to users throughout the biomedical community.

Objective:

To improve the dissemination of published medical information (books

and journal articles) and other learning resources (films, audio and
video tapes, etc.) through the development of a national document
processing and dissemination network for the biomedical sciences. This
network will: (1) provide rapid and equal access to biomedical infor-
mation through national, regional, and local library resources for local
requirements; (2) meet interdisciplinary needs of a national character
through categorical programs linked to agencies such as information

centers.

B. The NIM Functions and Services in Support of the Network

The service programs in the NLM Bethesda facility represent the core
activity responding to the information requirements of the biomedical

community. Traditional library programs (e.g. acquisitions and cataloging,

]

14



st

®




R

SHESH NGO LTI SNIER RV O (9F

| i
1ddDONOD HJdOMI1IN y
AdVALIT 1VOIdIwWOoId i

i
zoﬁ«zcﬁ,mmma,oEa«moomo ;

sdnoy¥d - ki
LSIYILNI HNISSADOYd B NOILV AYISTUd ‘ NOLLISIN®OV _

SUAGINANW 1vIDAdS e ANIDIQAN JO AYVELIT TYNOLLVN =

TVNAIAIANI PP e T Y J0 NOILLONNJA AAZITVYLNIAD _
‘ ; J ~N PR S 4 NOLLVNINGSSIA
el v Q¢ =) ¢ QELNIIEO _ j : i

0 , - NOISSIN o
| / l
4 _
. SAOUNOSIY HNINYVIT
_ YIHLO ANV
FUNLVEILIT —
|

LNdNI WHLSAS

15



£ 0
‘ L "’*’?

(J




L2
preservation of the collection, reference and interlibrary loan)
together with new programs geared to new technology (e.g. MEDLARS
and other automated systems), constitute a central resource for the

Nation's university-based medical and other health science libraries.

Objective:

To continue to provide essential services and leadership to the network,
by expanding, accelerating, and improving the quality of its traditional
services; by redefining and expanding its new programs; and, by imple-

menting even newer programs utilizing the most advanced technology.

C. An NIM Center for Biomedical Communications Research

This will be a new facility located on a site outside Washington, D.C.,
where it will be readily accessible to both a strong medical complex

and the expertise of industry (electronics and systems engineering firms).

Objectives:

(1) to provide facilities for research and development in information
science and communications related to medicine; (2) to provide a base

for developing new tools and testing new techniques to be used in systems
of continuing education for health practitioners; and, (3) to provide
regional library services, including the distribution of continuing

education materials to the surrounding geographic area.

D. A National Health Information Clearinghouse and Referral System

This will be a new program which will function as a clearinghouse and
1

16
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referral center for information relating to all systems, programs,
resources, and projects concerned with the acquisition, processing, and

dissemination of biomedical information.

Objective:

To enhance and supplement access to unpublished informational materials,
including the dissemination of non-print materials for continuing
education. The clearinghouse will maintain files of unpublished health

information such as bibliographies, translations, and reports.

This referral system will collect information relating to other infor-
mation systems, projects, and resources, both in biomedical sciences

and in related scientific fields, and will respond to requests for
information on these subjects. It will thereby provide a single point of
entry and inquiry to any system concerned with the processing and

dissemination of biomedical information.

E. Support for the Network

Under the authority of the Medical Library Assistance Act the National
Library of Medicine will provide support for:

1. health science library construction;

2. improving and expanding basic library resources;

3. research and development

4. manpower development

5. publications

6. development and continuing operation of regional medical

libraries. !

17






Objective:

To assist in the strengthening and modernization of the existing medicai
library system by providing support for facilities, resources and man-
power; to assist in the development of an efficient biomedical library
network which will be able to respond to the requirements of the bio-

medical community with quality and speed.

18
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THE BIOMEDICAL LIBRARY NETWORK
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III. The Biomedical Library Network

For many years the National Library of Medicine and the Nation's
medical libraries have comprised an informal biomedical library systemlé/
The impact of new knowledge, generated by accelerated health research,
has imposed so many new responsibilities upon the existing system that
the system now is-overloaded and in danger of breaking down. It has
become obvious that, if these responsibilities are to be carried out,
the existing informal system must evolve into a smoothly operating

6/7/
formal service network with modern facilities utilizing new technologies.
Such a network must have the capability of acquiring all biomedical

information, organizing it, and making it rapidly accessible to users

anywhere, at any time.

The NILM five-year program design calls for a network which will
efficiently acquire and provide rapid dissemination of published
literature, unpublished materials, bibliographies and indexes, and
other learning resources. The network will consist of four basic
interconnected elements: (Fig. 1)

1. The National Library of Medicine (including its Center for
Biomedical Communications and National Health Information
Referral Program) - serving as a central resource for acquisition,
preservation and distribution of all textual and informational
materials related to health;

2. Regional Medical Libraries - providing backup services to
local libraries on a wide geographic basis. These libraries
should have the capability ofi responding to 90% of the user

.3/8/

requests;

20
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3. Local Libraries - including university medical school libraries,
teaching and community hospital libraries, medical society
and free-standing libraries. These facilities should have the
capability to serve as major learning resources within the
community served.
4. Specialized Information Centers - providing comprehensive
information services in a particular subject area to special-

9/
interest groups.

A. Network Concept

The biomedical library network will depend for its success on the service
functions of local units. The regional libraries and the NLM constitute
resources facilitating more effective performance at local levels. Two
types of local units predominate, the one university-based (Fig. 2),

the other free-standing. (Fig. 3)

The university-based medical library has educationaﬁjand research

1
support responsibilities to the university communiE?il It has also, in
some cases by state law, in others by tradition, accepted a share of
responsibility -- over and beyond customary library cooperation =-- for
services to a medical community, local, state or regional. Acceptance
of responsibility for community library services is a reflection of an

active development among universities and their medical schools today --

increased services to a non-university community.

Primarily, the free-standing library, whether supported by a medical

society or by an independent hospital, provides services to a membership

22
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IEIRE 58
group composed of health practitioners. It also provides community services

11/
(frequently by contractual arrangements to augment its income).”

The biomedical library network will be developed by expansion of community
services with government support so as to guarantee that any individual
or institution concerned with the national health effort, wherever he may

be located, can have access to medical library service.

Basic input to the system will include the world's published, as well as
unpublished, medical information, in addition to other learning resources.
The National Library of Medicine will continue its traditional function as
a central collecting and switching mechanism by comprehensively acquiring
materials and processing them for the widest possible dissemination. Dis-
tribution at the local level will be accomplished in two ways:

1. Information and other learning resources will be distributed
geographically through a network of regional libraries serving
local institutions and individual users. When practical, data
communications equipment will be used to speed the flow of
information throughout the network.lg

2. Materials will be repackaged for specialty groups to meet

the particular needs of a subject field of institutional mission.

B. Geographic Dissemination

Access to the network's information holdings by users in the biomedical
community is graphically presented in Figure.4. The user community consists of:
1. Research workers at universities, research institutes, and

1

industrial establishments;

25
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BEES 4
2. Teachers and students at medical and other health profession
schools, and related institutions;

3. Health practitioners.

Primary access to the system would be through the local library (school,

hospital, professional-society, state extension service). In the near

future, entry to the system should be possible by local terminals and
12/

dataphone linkages.” The local library should be adapted to meet user

needs rather than compel users to conform to existing service patterns.

The NLM will periodically update the information stores of the regional
medical libraries with bibliographic data in electronic form, printed
bibliographies, microforms of selected publications which are not
commercially available, and other learning resources. The regional
medical libraries will be responsible for furnishing local institutions
with:

1. Literature searches by computer;

2. Computer generated current-awareness listings;

3. Complete documents, or, when available, abstracts of the

original documents in either hard copy or microform;

4. Other learning resources; audio-visual materials;

5. Reference serVices;

6. Training and orientation of medical librarians;

7. Research-and development in information handling; and

8. Support to specialized information centers.
L
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$Ek. 3
Eventually, as demand dictates and technology and funds permit, the
regional libraries will have direct electronic linkages to key
institutions in their regions%g/ Local connecting equipment on
consoles or terminals will enable direct interrogation of the biblio-
graphic data base in the regional computers. The local institutions

should be able to provide both current awareness for individual

laboratories or departments and demand search services to their own users.

The Medical Library Assistance Act authorizes a program of grants to
institutions to enable them to broaden responsibilities and to function

as regional medical libraries. Grants will be available for: acquisition
of books, journals and other library resources; cataloging, binding,

and other processing procedures; acquisition of equipment to facilitate
the use of the resources; the acquisition of mechanisms and the employ-
ment of personnel for the speedy transmission of materials and information
between the regional and the local libraries served by it; and necessary
construction, renovation, rehabilitation, or expansion of their facilities.
Grantee institutions, functioning as regional medical libraries, would

be required to expand and modify their resources to provide supportive
services and to agree to provide free loan service and materials to

qualified requesters.

In the early period of the establishment of the regional libraries,
those institutions receiving grant support will serve also as laboratories
for the testing of devices and procedures for eventual incorporation

{
into the total network.
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C. Mission-Oriented Dissemination

A prominent feature of science today is the reorganization of the
communities concerned into new interdisciplinary groups for the

purpose of investigating categorical or mission-related problems.

The fields are usually new and under rapid development. There is a
requirement not only to monitor the generation of new information
bearing on the problem, but also to integrate it, and to synthesize

new knowledge to provide meaningful patterns for further work.

Such functions call for the participation of scientific personnel
in the processing, analysis and synthesis of information, and have
: : S : : 13/ .
given rise to new specialized information programs. ™ Prominent
among these is the creation of specialized or '"mission-oriented"

information centers. Figure 5 shows how such centers handle

information.

Current criticism of the inadequacies of information systems in the
scienceslé/ is not without foundation. But before it is possible to

reply to the critics with ready-to-implement corrective action, the

factors causing the deficiencies must be isolated and understood. Critical
studies of user requirements represent a major problem area.lé/ Mission-

oriented science has created fundamental changes in the requirements

29
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for information services. Traditional information services no longer
9/

respond properly to the changing demands of highly specialized users.
In the biomedical sciences the new requirement to organize and service
information by mission is being met by uncoordinated efforts. To
satisfy these needs, the biomedical community is creating new specialized
information programs which are oriented to a special disease or health
program category and are called specialized or '"mission-oriented"

137
information service centers,
The co-existence of traditional, academically-oriented institutions
with the new mission-oriented information service centers presents a
challenge. Resources should not be unnecessarily duplicated and func-
tions require sharper delineation. Libraries and specialized mission-

oriented services must reinforce each other's functions without dupli-

cating them.

The following general principles underlie the NIM's approach to this
relationship:
(1) Mission-oriented information centers have a primary function
of evaluating and synthesizing both published and unpublished
information bearing on their missions or categorical éreas.
(2) It is the NLM's responsibility to provide the primary materials
which the mission-oriented information centers will analyze,

evaluate and distribute to their clients.
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(3) Mission-oriented information centers provides a secondary screening
or indexing in depth whenever such service is an essential mission
requirement. Depth indexing should be derivative from and com-
patible with the primary vocabulary (the NIM's MeSH, Medical

, L oulal
- Subject Headings™ 1ist). The vocabulary and nomenclature itself

will be developed by these centers.
(4) Mission-oriented information centers are intended to serve a

national audience rather than a local one.

In most instances mission-oriented information centers will be serviced
directly from literature resources by nearby regional medical libraries,
and with search services by decentralized MEDLARS units (IV, F, 2). An
operational example is the current relationship between the MEDLARS Center
at the University of California at Los Angeles and the Brain Research
Information Center,ll/ where the UCLA library is searching MEDLARS tapes
furnished by the NLM, and producing magnetic tape files of citations of
special interest to the Center. Selected citations are then re-worked
as the Center may require to provide increased depth of indexing. The
Center uses this retrieval capability and copies of the literature as a
base for review papers. Considerable effort will be devoted to the com-

patibility of microthesauri required by specialized centers with the NIM's

Medical Subject Headings list.

Other mission-oriented users of bibliographic services (Fig. 6) are

directly served by the NLM. They are considered broadly as two categories:

1
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(1) Federal Agencies
Tapes from MEDLARS constitute a resource which can be used by
different agencies to provide current awareness and demand
searches for the specific purposes of the agency. The NLM is
now developing similar relationship with the National Institutes
of Health and other Federal agencies such as the FDA.

(2) Private or Public Professional Groups
During the past two years the NLM has developed cooperative
arrangements using MEDLARS to prepare master film copies of
specialized recurring bibliographies which have been printed
and distributed by the cooperating private professional groups.
These recurring bibliographies include the semimonthly Index

of Rheumatology published by the American Rheumatism Association,

the Index to Dental Literature published by the American Dental

Association, and the Bibliography of Medical Education published

by the Association of American Medical Colleges., The NLM has
agreed to furnish the Pharmaceutical Manufacturers Association
with duplicate MEDLARS tapes for use in PMA's proposed search

service for its member companies.

These examples are representative of the many types of organizations and
institutions which will provide specialized bibliographic services to

their memberships derived from NLM's centrally prepared data tapes.,

Mission-oriented information centers dirqctly serviced by the NLM will

also constitute an important link in the overall network. They will be

34



.

ol haty sd neo doldw soTLIESN

» bosush bne E9eoh Taus
: dF anepe aild

m ’imﬂf!;ﬁ“iﬁ i w
mw an down @emxmﬁa ;g 5l

wquos0. {snolie



TELs 10
dependent on regional and local libraries for the provision of hard copies
of the literature required to supplement the search services. By agreement,
they will feed back criticism and comment which will be used to strengthen
the network. As producers or originators of information, they will contribute

to the network's input.

Representing the user groups, they will involve the scientific community in
the establishment and maintenance of quality control for the system. Imple-
mentation of mission-oriented dissemination activities is related to the

programs described in Section VII.

D. Coordination of Network Development

Responsibility for the development of programs under the Medical Library
Assistance Act in support of a National Medical Library Network has been
assigned to the National Library of Medicine and its Board of Regents.

It is particularly important to the successful planning, design, and operation
of this network that those organizational elements sharing this responsibility

are closely coordinated.

The responsibility is shared as follows:
The Board of Regents has a statutory responsibility to advise
the Surgeon General in the preparation of general regulations, and
in the development of policy. It also has the responsibility to
consider and recommend all applications on construction grants.
The Library's Extramural Program has responsibilities for:
1. The establishment of mechanisms for cooperative planning
with state and private agencies affected, as well as the

cooperative development of standards;
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Zis .\ The development of resources (facilities, publications, and
manpower) for the overall network;
3. The stimulation of research and development for improvement
of the functions and activities of the network.
The Library's Intramural Program is responsible for:
1. The development of resources and services to be utilized by
the network;
2. Research and development related to communication technologies
which will strengthen these resources and services.
The Office of the Director has responsibilities for:
1. The integration of planning and operations;
2. Funding of the Federal contribution to the network;
3. The evaluation and review of operations;

4, Public information and publications management.

Support and development of the regional and local library units is the primary
objective of the Library's extramural programs. Development of centralized

resources, facilities and services to the network is the primary objective of

NIM's intramural programs. The development of specialized information activities :
in general is the responsibility of other govermmental and private program interests%il
These mission-oriented information centers will relate to the network as the call

upon network resources for part of their input and to facilitate dissemination

of their products. Professional library and information organizations, such

as The Medical Library Association, play an important role in the establishment

and maintenance of standards, recruitment, professional education, and stimulation

of independent study. The Library will assume the responsibility of stimulating

the establishment of common objectives and will coordinate their activities to
provide quality information services through the network.
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CENTRALIZED ACTIVITIES AT THE NATIONAL LIBRARY OF MEDICINE
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IV. CENTRALIZED ACTIVITIES AT THE NATIONAL LIBRARY OF MEDICINE (Fig. 7)

As the Nation's primary resource for accumulating, preserving and distributing
information relevant to health, the National Library of Medicine is the custodian
of nearly 1,250,000 books, journals, theses, photographs, and other graphic

materials relating to the health sciences.,

The NLM, while continuing to serve as a central resource, will assume

additional responsibilities in the development and operation of the network,

With advice from the Board of Regents, and working with the institutions and
organizations concerned, the NLM will coordinate planning of network develop-
ment., The NLM will provide guidance for participating institutions as well

as funds for the support of the local and regional components in a federal/private

sector partnership.

The NLM will engage in a comprehensive, international acquisitions program
to procure published medical literature and other learning resources. This
will necessitate a constant search for all informational materials in the
medical field. This will require revision of policy on scope and coverage
to encompass new interdisciplinary fields, e.g., molecular biology and

space medicine.

All materials entering the network through the NLM will be cataloged.
Substantive journal articles will be indexed. To ensure standardization
of format, consistency, and economy, bibliographic processing will continue
to be handled centrally by the NLM, which has been indexing and cataloging

18/
the world's medical literature for almost a century. The NIM's indexing
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program should be accelerated to include every new journal article of
significance. The indexes and catalogs will be available to all users in

machine readable form as well as in hard copy.

The bibliographic data generated will be entered into the NLM computer store.
This data will then be retrieved on demand and transmitted to all regional

and local libraries and primary user groups.

In the past it has not been economically feasible for most libraries to
acquire complete issues of all journal titles. Some of this important
material is still available in original form; some can be obtained only in
microfilm form. To ensure the availability of this information, the National
Library will initiate a program of microfilming and the purchase of microfilms
for commercial sources, Information in microform will thus be available for
strengthening the resources of regional and local medical libraries, either
on a duplicate film purchase plan or on an interlibrary loan basis. A graphic
image storage and retrieval system will be linked to the computer system as

a major transfer mechanism.

In an effort to provide regional and local libraries with abstracts of
significant articles, in addition to regular bibliographic services, the
NLM plans to develop a central computer file of abstracts. The abstracts
will be produced through extramural programs contracts with outside groups
and through other cooperating PHS programs. Techniques are being developed
which will enable abstracts to be stored in microform in a mechanized file

{
for retrieval automatically as an adjunct to MEDLARS bibliographic services.
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Through a Center for Biomedical Communications the NLM will procure and
develop other learning resources for dissemination throughout the network.
These resources will include motion pictures, video tapes, and other
audio-visual materials, as well as unpublished reports%g/This center

will be located in a new branch of the NIM (which will serve as a regional

medical library) situated 4t a university-based complex, serving as the

major research and development arm of the NLM.

As the use of automated printing increases, magnetic tapes or paper tapes
carrying complete texts of documents will be acquired by the NLM for
experimental use in automatic indexing. To keep current with new publishing
technology and to assist in developing new publishing procedures which may
lead to improved bibliographic processing, the NLM will maintain a continual
liaison with publishers.

As it now does, the NLM will provide service to components of the
19/

network guaranteeing access to any information source required by them,
and will continue to provide local or direct services to other Federal
agencies, professional societies, and will serve as the regional library

for the Middle Atlantic States.

Technological developments in information handling, during the past

decade, have enabled the Library to assume national leadership in automated
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IV. 4

bibliographic searches, computerized cataloging, and rapid photocopy
20/
services.
The current NLM computer (Honeywell-800) was installed in March 1963. 1In
January 1964, the NLM began operation of MEDLARS, a new computer-based
21/
Medical Literature Analysis and Retrieval System, By the end of 1965,

computer utilization had increased to 650 hours per month =-- approaching

the machine's capacity.

With expanding demand for the computer products, and with rapidly
increasing information to be analyzed, organized and distributed, the
Library instituted MEDLARS decentralization programs and initiated a
feasibility study for developing specifications for a new computer system.
Decentralization of the system is continuing and expanding. Specifications
for the new computer will be completed early in FY 1967 and submitted

for competitive bidding. The major requirements for the computer inélude:
Processing capacity at least 10 times that of present hardware; mass
random access memory measured in the billions of characters; on-line
consoles for direct access to the computer files; data communications

capability for electronic linkage to other centers.

All the NLM information systems, discussed below, are totally dependent

upon the installation of a new system in FY 1968. The new hardware
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constitutes a necessary resource for the development of the biomedical

library network.

The successful operation of the biomedical network is dependent upon
qualitative as well as quantitative services of the NLM. The Library will
expand and extend traditional services. Other learning resources such

as audio-visual materials must be added to its collection so that access

to them is made available in the same way as printed texts.

The NILM will continue to investigate and implement, whenever feasible,
new communication modalities which will make for more efficient and

accelerated dissemination of biomedical information.

A. Acquisitions and Cataloging

To fulfill the Library's responsibilities to American medicine, in view
of the proliferation of biomedical publications, the Library must
appreciably strengthen its collection during the next five years.
Insufficient funds for the purchase of needed titles over the years

has imposed deficiences on the collection. Acquiring them now is
costly and time-consuming, and many titles are out of print. These
deficiencies are of two types: lacks in areas traditionally designated
as "medicine'; and equally significant, lacks in area of the physical
and behavioral sciences from which medicine now draws extensively.

Unfortunately, even now, 3 percent of all interlibrary loan requests

cannot be filled.
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Immediate action will be taken to expand the 'LM's program oL
purchasing and cataloging the increasing volumes of biomedical healti-

related literature.

B. Preserving the Collection

All libraries with large research collections and archival responsibilities
face the loss of a large proportion of their resources because of the
chemical deterioration of the paper on which publications are printed.zg/
New methods of paper manufacturing were introduced approximately 100

years ago and are, in fact, employed today. The wood pulp is treated with
chemicals with an excessively high residual acid content which with the
passage of time renders the finished paper brittle. Much of the paper
becomes extremely fragile -- so fragile that many publications must be
withdrawn from circulation to avoid irreparable damage. Considerable in-
formation in the NLM collection has already been lost. About five million
pages are critically deteriorated, and an additional 32 million pages are

in such poor condition that even one-time use will probably result in losses.

In Fiscal Year 1966 the Congress appropriated $220,000, in addition to the
amount requested in the President's Budget, to serve as a base for a micro-
film preservation program. In November 1965, a Graphic Image Storage and
Retrieval Conference was held in Bethesda to consider the results of a
collaborative study by the NLM and the National Bureau of Standards on

24/

the Library's photoduplication system requirements, On the basis of

information and specifications in the study report and the recommendations

1
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of the conference, the NLM intends to step up its paper preservation program.
Deteriorated materials will be preserved on 35 millimeter reel film. This
material can be converted to another form for incorporation into a new
graphic image storage and retrieval system. A pilot contract has been

let for the filming of approximately one million pages. Production for
preservation purposes in the NLM's own photoduplication plant has increased
to between one and a half million and two million pages per year. It is
anticipated that, in Fiscal Year 1967, four million pages will be micro-
filmed: two million in the Library and two million on contract. With this
experience and that gained from continued technical study, the Library will
be prepared to expand under stringent quality controls the rate of production
in Fiscal Year 1968 to thirteen million pages: three million pages to be
filmed in the NLM; ten million pages to be filmed on contract. This Fiscal

Year 1968 level of production will be sustained over the five-year period.

C. Reference and Interlibrary Loan Services

Although the NLM five-year program design focuses on new modalities of
library services, the NLM will carry a continuing responsibility for pro-
‘viding an increasing volume of traditional library services, such as re-
ference and interlibrary loan. Regional medical libraries will service

a large share of the increasingé/ national demand for such services from
comprehensive biomedical library centers. However, the NLM's own capacity
must be augmented, so that it may continue to adequately utilize its
present facilities, planned for this purpose, to service the Nation's
biomedical libraries and continue to provide direct services to other

Federal agencies, to institutions in the Washington metropolitan area
1

and throughout the mid-Atlantic states.
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In Fiscal Year 1965, the Library recorded an increase of fifty-six percent
over the total reference services provided in Fiscal Year 1963. Mail
inquiries rose thirty percent beyond the Fiscal Year 1964 total., It is
estimated that by Fiscal Year 1967, interlibrary loan requests will number
thirty percent more than the number received in Fiscal Year 1964. Statistical
projections indicate that §11 library services provided directly by the

NLM will continue to increase through Fiscal Year 1968.

D, Information Systems

1. MEDLARS (Fig. 8)
The computer-based MEDLARS (Medical Literature Analysis and Retrieval

System) produces three products: (1) the monthly Index Medicus and the

annual Cumulated Index Medicus which cite articles appearing in current

biomedical journals; (2) recurring bibliographies such as Index of

Rheumatology and Index to the Dental Literature; and, (3) customized

bibliographies on demand for individual scientists, educators, and

practitioners.

The number of articles entered into the computer files since MEDLARS became

operational (January 1964) now exceeds 400,000. Index Medicus production

grew from 145,000 articles in 1964 to 171,000 in 1965. Five recurring
-bibliographies were produced regularly during 1964 and approximately 3,000

demand searches were processed and sent to requesters.

Despite the impressive performance of MEDLARS during its first two years
of operation, continued improvements in quantity and quality of the system

must be effected.
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The service objectives of MEDLARS over the next five years are:

l. To increase the number of substantive journal articles indexed
to 300,000 per year;

2. To produce fifty recurring bibliographies regularly each year;

3. To expand the number of demand searches produced at the central
NLM facility to 5,000 per year, and 39,000 at the regional level;

4, To continue to expand and improve the list of Medical Subject
Headings which is the keystone of MEDLARS;

5. To complete a formal test and evaluation of MEDLARS and initiate
a substantive program of quality control in all parts of the
system.

6. To provide wider distribution of literature searches.

The main deterrents to increased productivity from MEDLARS have been
inadequacies in personnel and funds. To meet the objectives set forth for
this program, the MEDLARS operation will require additional funds and
positions for literature analysis, search formulation, vocabulary develop-
ment and control, computer programming and operations, and systems evaluation.
‘The Bibliographic Services Division, which is responsible for indexing,
search formulation, and preparation of recurring bibliographies, will re-
quire strengthening in positions and fiscal resources. Increasing amounts
of indexing will be done under contract. The medical subject headings
staff, responsible for vocabulary development and control, will require
additional positions and financial support. The Information Systems
Division will require modest increases‘in staff for MEDLARS computer

operations and programming during the five-year period in order to maintain
1
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service levels while the new computer system is under development.

2. Decentralization

In order to increase the power and productivity of MEDLARS, and to provide
for demonstration and testing under field conditions, a program to de-
centralize the search and retrieval capability of the system was initiated
in FY 1965, Contracts were awarded to the University of California at

Los Angeles and the University of Colorado to operate MEDLARS retrieval
centers using duplicate MEDLARS tapes on local computer equipment to pro-
vide bibliographic search services to users in their geographic area;zé]
The UCLA contract also included converting the MEDLARS search and retrieval

computer programs for use on equipment not directly compatible with the

NLM's computer.

During FY 1966, geographic distribution of MEDLARS demand searching is
being e#panded to a total of five centers. Continuation of support for
MEDLARS search centers is not contemplated beyond five years. Instead,
where such centers coincide with regional libraries, support for their

continuing function is intended to be assumed under regional library grants.

Another phase of the MEDLARS decentralization program will be the sale of
magnetic tapes to qualified users on a subscription basis, so that any
biomedical institution can use the system locally if so desired. This
phase will be implemented as soon as programming supported in the first
phase becomes available.

1., Establish seven operating MEDLARS search centers, each to

provide 3,000 demand searches per year;

49
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2. Continue to negotiate agreements with special interest groups to
provide search services to their members;

3. Support the development of specialized information centers by
making MEDLARS tapes on products available to them;

4. 1Initiate a project for selling MEDLARS tapes (at cost of tape
conversion and copying) to institutional users.

5. Test and demonstrate the effectiveness of decentralization.

Five of the seven MEDLARS search centers will be fully operational in FY
1967 with the sixth and seventh centers commencing operations in FY 1968.
Pilot operations of the magnetic tape subscription service will go into
effect FY 1966. Full operation will be implemented at the beginning of
FY 1968. Agreements with mission-oriented groups and specialized infor-

mation centers will be negotiated throughout the five year period.

3. Drug Literature Program

A Department-wide project was started in FY 1966 to develop a comprehensive
drug information system in three areas: wunpublished information, published
information, and research and experimental studies. The National Library
of Medicine was assigned the responsibility for a comprehensive program

: 26/
dealing with the published literature on drugs.”

The Five-Year Drug Literature Program Objective are:
- Development of a computer-based chemical file (auxiliary to MEDLARS)
of detailed information on 40,000 chemical compounds;
- Specialized depth-indexing of the published <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>