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Preface

In my short time at the National Library of Medicine | have been impressed
by the wisdom of the choices in program emphasis made by my predecessors.
These decisions and the consistency with which the institution has pursued its
chosen course have resulted in outstanding accomplishments. NLM’s MEDLARS
bibliographic database system, and the collections and procedures supporting it,
provide the backbone worldwide for access to the biomedical scientific literature.
A variety of NLM bibliographic products save enormous effort and cost in libraries
that utilize work already done here.

On the research side, NLM’s commitment to support the investigation of com-
puter-based programs to benefit information management and decision-making in
American health care institutions was clearly farsighted and correct. Now these
programs are bearing fruit in advancing our understanding of human cognition,
medical decision making, and practical interfaces to automated systems.

It is clear, of course, that this is a time of change. The successes of the past
are a source of pride but not a program for the next 20 years. NLM’s greatest
strength remains its excellent and devoted staff and the wise and faithful guidance
of its advisors—the Board of Regents, the Board of Scientific Counselors, and the
Biomedical Library Review Committee. During the coming year we shall be draw-
ing upon these strengths to formulate plans for NLM that will carry its invaluable
work into the next century.

My most sincere thanks to all on the NLM staff and to the Library’s many
friends and advisors for so much help and goodwill in the past, and for the help
we will need in the future.

Donald A.B. Lindberg, M.D.
Director

vii



POLICY AND DIRECTION

Kenneth G. Carney
Executive Officer

Board of Regents

Perhaps the most important issue considered by
the Regents in FY 1984 (as it has been in recent years)
was that of pricing NLM computer-based products and
services. A draft position paper was considered at the
QOctober 1983 meeting and gave rise to lively debate.
Before it could be amended and reconsidered in janu-
ary, however, the Department of Health and Human
Services issued a report on the subject. The study ap-
proved the present method for establishing and review-
ing pricing policies and levels and it found that the cur-
rent method of basing charges on the actual cost of
providing access is reasonable. The study also conclud-
ed that the present policy of differential pricing by type
of database and time of day is reasonable, but that the
possibility should be explored of expanding that policy
to include charging different prices to different types of
users (commercial and noncommercial, for example).
The Regents were asked to study the question of differ-
ential pricing for different categories of online users
and to report within 120 days to the Assistant Secre-
tary for Health.

The Regents, at the January 1984 meeting, dis-
cussed the Department’s report and assigned to the
Board’s Pricing Subcommittee the task of drafting a re-
sponse. The Subcommittee convened an open meeting
on March 26 at which representatives of various inter-
ests in the private sector presented their views on the
issue of differential pricing. As a result of its own delib-
erations and of the opinions and testimony expressed
at the open meeting, the Board of Regents, in May, ap-
proved a report that concurred with the findings of the
Department’s study. While the Board rejected the
notion of differential pricing by type of domestic MED-
LARS user, it recommended a modest increase in the
cost of foreign access. This is based on the premise
that since foreign users do not support the generation

of MEDLARS databases through taxes, it is reasonable
to impose on them a higher rate to reflect this fact. In
its report, the Board expressed concern that the Ameri-
can public have rapid and easy access to biomedical
information, regardless of the source. In keeping with
that philosophy, the NLM was encouraged to work co-
operatively with database producers in the private
sector to create linkages between databases, reduce
production costs, and to otherwise facilitate access to
all relevant health information.

Other subjects warranting the Regents’ attention
this year (in addition to their responsibility for review-
ing grant actions) were the new subset policy (see page
12), the Library’s coverage of the medical behavorial
sciences (page 6), MEDLARS IIl progress (page 21),
and Integrated Academic Information Management
Systems (page 37).

The terms of appointment expired for Dr. Gwen-
dolyn S. Cruzat, Dr. William D. Mayer, and Dr.
Charles E. Molnar. Dr. L. Thompson Bowles was elect-
ed Chairman at the May meeting. A list of Regents is in
Appendix 3.

Modernization of the Building

The renovation project for the National Library of
Medicine was completed in the spring of 1984. The
project, which began in the summer of 1981, involved
major modifications to the Library building to accom-
modate the many rapid changes in Library activities
that have taken place since the original construction of
the building more than twenty years ago. The phasing
of the project has been successful, allowing Library
functions to proceed with a minimum of interruption to
services.

Besides making the work environment and public
areas more attractive, the renovation has resulted in an
effective fire and safety system for the protection of
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staff and the priceless collection and has increased the
available stack space by approximately 20 percent.

Financial Resources

In FY 1984, the NLM had a total budget authority
of $50,220,000, including a supplemental transfer to
offset payraise costs. Table 1 displays the FY 1984
budget authority plus reimbursements from other agen-
cies, and the allocation of these resources by program
activity. The Department of Health and Human Serv-
ices (DHHS) will begin FY 1985 operating under a con-
tinuing resolution.

Personnel

Martin M. Cummings, M.D., retired on January 3,
1984 as Director, National Library of Medicine. His
distinguished career in the Federal Government cov-
ered a period of 40 years, the last 20 of which were as
head of the Library.

On October 11, 1984, Donald A.B. Lindberg,
M.D. was sworn in as the nineteenth director of the
National Library of Medicine (NLM). Dr. Lindberg, a
pathologist and information scientist, was director of
the Information Science Group and Professor of Pa-
thology at the University of Missouri School of Medi-
cine in Columbia. He is a pioneer in the use of com-
puters in medicine, having founded at the University of
Missouri in 1963 one of the nation’s first medical com-
puter centers. His most recent research has been in ap-
plying antificial intelligence techniques to the develop-
ment of expert medical consulting systems. Dr. Lind-
berg is familiar with the programs of NLM through his

Table 1
Financial Resources and Allocations FY 1984
(in thousands of dollars)

advisory roles on the Library's Board of Scientific
Counselors and Biomedical Library Review Committee.

William G. Cooper, Ph.D., was appointed Associ-
ate Director for Extramural Programs in March 1984.
Dr. Cooper has held the position of Acting Associate
Director for EMP since 1982. He previously held the
position of Associate Director for Planning and is pres-
ently acting in that capacity.

Lois Ann Colaianni was appointed Associate Di-
rector for Library Operations in May 1984. Mrs. Co-
laianni has been at NLM since January 1981, when she
was named Deputy Associate Director for Library Op-
erations. She became Acting Associate Director in
1982.

James C. Cain was appointed Deputy Chief of the
Library’s Reference Services Division in July 1984. He
had previously served as Head of the Division’s Circu-
lation and Control Section.

Albert M. Berkowitz, Chief of the Reference Serv-
ices Division, retired in August 1984. Mr. Berkowitz
came to the NLM in 1966 as Head of the Division’s
Loan and Stack Section (now Circulation and Control).
He became Deputy Chief of the Division in 1969, and
Chief in 1971.

Calvin H. Plimpton, M.D., was appointed NLM
Special Assistant for International Programs in October
1983. Dr. Plimpton is a former President of Amherst
College (1960-1971) and SUNY Downstate Medical
Center (1971-1979). He succeeded Dr. Mary Corning
who retired in August 1983.

Richard B. Friedman, M.D., resigned from his po-
sition of Director, Lister Hill National Center for Bio-

Budget authority:

Appropriation, NLM ..........coiveinmmnnnn e,
Payraise supplemental transfer.............ccccovininniiinnnnns,

SUDLOAl.....coorieiiiieiie e
Plus: Reimbursements ..........c.ovvvveiiierennennireercerseecesssenennens

Budget allocation:

Medical Library ASSIStANCE .........c.ccvevereiiirconnniinieinisrisit s $7,573
Intramural Programs and SErVICES .........c..cveririimiininiiiinis s 39,265
Library Operations .......cccoverirvisrnissesssiesne s isississsssasss s sssssssses s (26,478)
Lister Hill National Center for Biomedical Communications ............cccceveneees. (8,200)
Toxicology INFOrMALION .........cccovreceiiniii e s e (4,587)
DiIreCt OPeratioNns..........crcortieriiinieiiiinieinieise e et 1,775
Program ManagemMeNnt ...........cccuvruiieiieiiniinisistesisninertssrese st b e 4,150
B £ -\ IP PP OU U $52,763
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medical Communications in July 1984. Dr. Friedman
held this position from March 1983. He has returned
to the University of Wisconsin as Vice Chairman of the
Department of Medicine. B. Earl Henderson is current-
ly Acting Director, LHNCBC.

B. Earl Henderson was appointed Deputy Direc-
tor, Lister Hill National Center for Biomedical Commu-
nications in October 1983. Mr. Henderson has been
with the Lister Hill Center since 1972 where he has
served as Chief of the Communications Engineering
Branch since 1974.

George R. Thoma, Ph.D., was appointed Chief of
the Communications Engineering Branch, Lister Hill
National Center for Biomedical Communications in Jan-
uary 1984. Dr. Thoma has been a member of the
Lister Hill Center staff since 1974.

Betsy L. Humphreys was appointed Deputy Asso-
ciate Director of Library Operations in August 1984.
Since 1973 she has held a number of increasingly re-
sponsible positions in NLM’s Technical Services Divi-
sion, becoming Chief of that Division in 1980.

Becky Lyon-Hartmann was appointed Coordinator
for NLM’s Regional Medical Library Program in January
1984. Ms. Lyon-Hartmann previously was employed
by the Veterans Administration, where she was Assist-
ant for Network Development in the Central Office Li-
brary Division.

The Library was saddened by the death, on
August 21, of Stella Schehl, Principal Cataloger of the
Technical Services Division. Mrs. Schehl had worked
for the Library for almost 40 years.

Awards. Kent A. Smith received the Assistant Secretary
for Health Award for Exceptional Achievement.

Table 2
Staff, FY 1984 Full-Time Equivalents (FTEs)

Melvin L. Spann, Ph.D., received the NIH Direc-
tor’'s Award.

NIH Merit Awards were presented to Dennis E.
Black of the Office of Administration, and to Stella F.
Schehl, Carolyn B. Tilley, and Judith A. Duff, all of the
Division of Library Operations.

Kent A. Smith, Deputy Director, Harold M.
Schoolman, M.D., Deputy Director for Research and
Education, and Kenneth G. Carney, Executive Officer
received the NLM Director’s Award.

Martin M. Cummings, M.D., received the NLM
Regents Special Award for Leadership and Accomplish-
ment. He also was the recipient of the NIH EEO Spe-
cial Achievement Award.

Dennis E. Black received a Certificate of Recogni-
tion from the William A. Jump Memorial Foundation
for his noteworthy service in public administration.

Roger L. Gilkeson of the Office of Inquiries and
Publications Management received the PHS Special
Recognition Award.

Equal Employment Opportunity

Executive Order 11478 directs the Department of
Health and Human Services and its constituent agen-
cies to establish and maintain a continuing affirmative
action (AA) program of equal employment opportunity
(EEO) as an integral part of every aspect of personnel
policy and practice in the employment, development,
advancement, and treatment of employees.

The EEO calendar for 1984 included training for
managers, supervisors and employees to ensure an
awareness of equal employment opportunity and af-
firmative action. A series of films and a talk by the new
Director of NIH’s Division of Equal Opportunity on

Program 7?; 4
Full-Time Other
Permanent
OFfice OF the DIFECIOT ........cviieeiciiiie et e e e 12 10
Office of Inquiries and Publications Management................coccveeeeinieeceneenieeeeessnnnens 5 1
Office Of ADMINIStTATION............cociiii i e e e st eerre e e e e eeben e sberesraneeseereeas 46 10
Office of Computer and Communications SYStemMS...........ccoorcvivviereirireecrinieneenennnns 59 5
EXtramural PrOBrams..........ccoiiiiiriie et bbb s s sbe e 20 2
Lister Hill National Center for Biomedical Communications...............ccceevcveniniineennne, 76 15
Specialized INfOrmation SErVIiCes............coocviiiiiiiiiniiniie e 29 5
Library OPerations.............coviereriiiiiirreciiitiie e e s e st e e s o 2‘23_ 29
TOtal e 469 77
Total FTE USage........covvvvverniriicriiniisiinennnns 546
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““EEO Directions at NIH,” were the highlights of the
year. The film series gave rise to several lively discus-
sion periods and afforded the opportunity for questions
and answers.

Lobby Exhibits

Three exhibits, prepared for the enjoyment and
education of staff and library patrons, were mounted in
the Library’s main lobby during the year.

The first, on display through January 1984, was a
selection of work by one of America’s foremost medi-
cal illustrators, Frank Armitage. Mr. Armitage, who
worked with Walt Disney in the 1950s on a number of
his animated motion pictures, has more recently
became known as a versatile medical illustrator whose
work goes beyond literal representation. The NLM ex-
hibit featured six large paintings depicting the retina in
progressive stages of modern abstraction, two works
showing the artist’s conception of the neuron jungles
of the brain, and a number of sketches and paintings
related to surgery and the blood and nerve cells in the
hand.

Another well known American medical illustrator’s
art was featured in the next exhibit, “The Medical Art
of Frank H. Netter, M.D.”” Dr. Netter’s work related to
the artist’s long association with the CIBA Pharmaceuti-
cal Company, and items exhibited included more than
50 watercolors illustrating human anatomy, embryolo-
gy, physiology, and pathology in six body systems: res-
piratory, excretory, circulatory, nervous, endocrine,
and digestive. Also included were 20 paintings and
three sketches related to the artificial heart.

The third exhibit, on display from May to Octo-
ber, was titled ‘‘Medical Incunabula and the Diffusion
of Scientific Knowledge.” Prepared by the Library's
History of Medicine Division, the exhibit featured more
than 50 works published between 1467 and 1500
from the NLM collection, and included an illustrated
booklet on the history of medical incunabula.

A special exhibit (January-April 1984) in the lower
lobby of the Lister Hill Center depicted ‘“‘medicine
men’’ of the world. The exhibit was lent to NLM by
Midwest Medical of Afton, Minnesota, and featured a
series of color lithographs of witch doctors, shamans,
acupuncturists, and medieval practitioners by artist
John Doyle.
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Library Operations supports the basic mission of
the National Library of Medicine through acquisition
and preservation of the world’s biomedical literature;
organization of this literature by cataloging, indexing,
and bibliographical listing; dissemination of the result-
ing authoritative bibliographic data in publications,
online, and in other machine-readable formats; lending
or copying needed documents from the NLM collec-
tion; provision of reference and research assistance to
health professionals; and coordination of a national
network of health sciences libraries to improve bio-
medical information services throughout the United
States.

In this report, specific FY 1984 activities of the Li-
brary Operations component are organized and de-
scribed under functional headings rather than by orga-
nizational unit as has been the practice in past annual
reports. Viewing FY 1984 as a whole, at least four
major themes are discernable in the myriad of Library
Operations’ activities: (1) expansion of direct services
to health professionals; (2) increased involvement in
national bibliographic cooperation; (3) progress in the
development of MEDLARS Ill and the transitional capa-
bilities that lead toward it; and (4) efforts to improve
access to NLM’s rich resources in the history of medi-
cine.

Personnel and Training

Library Operations’ most important resource is its
dedicated and highly trained staff of over 250 librar-
ians, technical information specialists, subject matter
experts, heaith sciences professionals, library techni-
cians, and administrative support personnel. The staff is
organized into four operating divisions: Bibliographic
Services, Reference Services, Technical Services, and
History of Medicine; plus the Medical Subject Head-
ings Section; the Regional Medical Library Program

Office, and a small administrative unit in the office of
the Associate Director.

Library Operations endeavors to improve its em-
ployees’ skills and potential through on-the-job and
formal classroom training. In addition to staff training
and development activities, Library Operations directs
the NLM Associate Program, which provides one year
of post-graduate training for library school graduates
with high potential in the health sciences library/infor-
mation field. Six Associates, selected from 55 appli-
cants, participated in the FY 1983/84 program. The
first five months of the program consists of a formal
curriculum which introduces the Associates to NLM’s
programs and services and is organized into nine broad
functional modules. The remainder of the program is
devoted to individual projects. Each Associate works
on two or three projects under the guidance of staff
project leaders. Associates also have the opportunity
for field experiences in other health sciences libraries
and information organizations.

Planning and Management

In FY 1984, Library Operations continued the stra-
tegic planning begun in FY 1983 by outlining the spe-
cific tasks required to accomplish the plan’s four major
objectives for FY 1984-1988 and developing oper-
ational plans for the first two years’ tasks. Measurable
progress has been made toward achieving the four ob-
jectives:

* to improve internal technical and bibliographic
processing;

¢ to develop and implement programs that make it
easier to identify, locate, obtain, and use biomedi-
cal information and literature;

¢ to develop and implement a program for the pres-
ervation of the biomedical literature; and
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¢ to ascertain the information needs and informa-
tion-seeking behavior of health science profes-
sionals and the history of medicine community, as
a step toward improving Library Operations’
products and services.

Achievements related to these objectives are high-
lighted throughout this report. The year also saw sub-
stantial progress toward automating personnel, budget,
and other administrative data in order to support man-
agement decisions within Library Operations.

The renovation of the Library building was com-
pleted during FY 1984, All Library Operations staff are
now working in their permanent renovated quarters
after a series of temporary relocations. Staff coopera-
tion assured that basic library services did not suffer
during the inevitable upheaval.

Collection Development

The History of Medicine Division (HMD) and the
Selection and Acquisition Section and the Serial
Records Section of the Technical Services Division
(TSD) share responsibility for development of the NLM
collection. HMD s responsible for building the pre-

Table 3
Growth of Collections

1871 collection, the manuscript collection, and the
prints and photographs collection. TSD selects, ac-
quires, and processes all other post-1870 materials,
which form the large majority of all acquisitions.

Selection. During FY 1984, work continued on a revi-
sion of the Scope and Coverage Manual of the Na-
tional Library of Medicine, which provides guidance to
staff in selecting material for the collection. Over 50
NLM staff members, several consultants, and Dr. Faye
Abdellah, Deputy Surgeon General, who is the NLM
Board of Regents liaison to the effort, have been in-
volved in various aspects of this project. Several major
subject areas in the current 1977 manual were exam-
ined in depth and reworked to be responsive to recent
changes in biomedical research and to provide clearer
guidance to selectors. In addition, the format of the
manual has been redesigned to make it easier to use.
The new edition of the manual will be available for
public distribution in FY 1985.

In parallel with the revision of NLM's scope and
coverage manual, staff from NLM and the National Ag-
ricultural Library (NAL) have been reviewing their poli-
cies for collecting materials in veterinary science in an

. Previous Total Added in
Collection (Sept. 1983) FY 1984 New Total

Book Materials
Monographs:

Before 1500 ......coceiivveteieiiiiirier e rrieies e sstrreee s e snreraes s sarenaeees 567 1 568

T50T=T000 .....oreiiieiceie i ere v era e e e rar s erae e e een 5,632 26 5,658

TOO0T=T700 ..o et er e e s eenn e nean 9,881 37 9,918

400 R I 10 U 23,791 149 23,940

LK L0 I . 7 0 SRS 39,543 43 39,586

AMETICANG.......oceeiiiirririiiiiraeireseeeesrereraeserenrerrnrernarnnrensnsnens 2,321 6 2,327

TB7T1=Present ..........ceiiiieiiiieiereereiiine s eereisie e reeran s serrer s 447,603 9,776 457,379
Theses HMD .. ..coooiiiiiiiiieeeet ettt s 281,585 8 281,593
Pamphlets...........ccoveeiiiiiiiiii e e 172,021 172,021
Bound serial VOIUMES............coooivvviiiiiniriiiiciiiiree e senerecae e 713,565 32,433 745,998
Volumes WitRArawn...............ooviieivir st arees (26,904) (544) (27,448)

TOtal VOIUMES ..ottt r e 1,669,605 41,935 1,711,540

Nonbook Materials
Microforms:

Reels of MicrofilM.........cocoiviieireee e 33,710 912 34,622

Number of MICrofiche .........c.cocveeeeiiiiiii e 122,150 16,428 138,578

Total MICrOfOrmMS ........cocvviie i 155,860 17,340 173,200

AUIOVISUAIS .....vvveeiiieiie e e et e e e e e e e erer e rebaees 40,630 1,192 41,822
T (V] {13 OO PSPPI 74,665 459 75,124
Y F Y 1T o] ] o] L3 PN 1,207,259 33,024 1,240,283
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effort to rationalize and clarify them. A joint statement
on this issue will be distributed in late 1984, and infor-
mation about NAL’s guidelines for selecting veterinary
science materials will be incorporated in the new edi-
tion of NLM’s scope and coverage manual.

During the year, researchers at Drexel University,
working under contract to the Library, completed a
study of NLM’s indexing coverage and monograph col-
lection in the field of medical behavioral sciences. The
study has stimulated discussion of basic issues related
not only to collection development and indexing cov-
erage, but also to the scope of other services. A pres-
entation and discussion of these issues took place at
the May 1984 Board of Regents meeting. As a follow-
up, a small survey was designed by NLM staff to elicit
opinions on the appropriate scope of five NLM activi-
ties: (1) collection development; (2) cataloging; (3) in-
dexing; (4) interlibrary loan and onsite use; and (5)
preservation. Responses from NLM staff, th~ Regional
Medical Library Directors, and a few medical librarians
identified by the Medical Library Association’'s MLA/
NLM Liaison Committee will be compared to identify
areas of substantial agreement and disagreement.

Acquisitions. During FY 1984, 41,935 volumes were
added to the NLM collection and more than 153,000
books, serial issues, and audiovisual programs were re-
ceived and processed. Among the more unusual and
notable additions to the historical collections were: a
collection of Russian documents dated 1830-31 relat-
ing to the cholera epidemic of those years and contain-
ing official letters, orders, and regulations of the Minis-
try of Internal Affairs; the case reports, diaries, and
notes of Drs. George and William Darrach, well-known
Philadelphia physicians of the 19th century; a medical
student’s notes from the lectures of Eli Ives, one of the
founders of the Yale Medical School; the papers of
Moses Shelesnyak, a prominent American physiologist;
and Jean Fernel's De naturali parte medicinae libri

Table 4
Acquisition Statistics

septem, Paris, 154z. Fernel was one of the most
famous physicians in sixteenth century France and a
popular professor at the University of Paris. His book is
the earliest work devoted to physiology and the first to
use that term.

FY 1984 saw two significant changes in the fiscal
control of NLM's 2.3 million dollar literature budget. It
was the first full year of use of the National Institutes of
Health (NIH) automated delegated procurement system
for processing literature invoices which allows NIH to
track payments more easily and ensure compliance
with the provisions of the federal Prompt Payment Act.
Also, machine processing of automated serials invoices
from NLM'’s major subscription agents was fully imple-
mented during the past year. This releases staff from
tedious line-by-line review of large serials invoices and
allows them to concentrate on improving NLM’s pro-
gram for claiming lapsed subscriptions and missing
issues.

The online serials check-in system implemented
last year improved in reliability during FY 1984 and
was linked with the new online indexing system which
became fully operational in January 1984. Data for
issues to be indexed are passed from the check-in
system to the indexing system to form the basis for the
“’source’’ information in MEDLINE citations. The im-
proved control and productivity provided by the online
check-in system has reduced the need for offsite
check-in services by subscription agents.

Additional improvements in serials processing
were realized with the development of new formatted
video display screens for the addition and maintenance
of bibliographic, subscription, missing issue, and index-
ing authority data. The screens permit greater input val-
idation which decreases review time and improves the
quality of data in the Master Serials System.

While these changes were made to current oper-
ational systems, preparations for the implementation of

Acquisitions FY 1982 FY 1983 FY 1984
Current serial titles received..............cciveeieii e 23,694 23,470 22,294
Publications processed
SEMAl PIBCES ....eevviiiiiciirieei ettt s 146,708 127,927 126,167
L@, 1= ST O PO PROP PPN 22,342 25,479 27,456
TO1Al e e 169,050 153,406 153,623
Obligations ($) for
(V] o [ToF: | {Te ) 1 |- PP RTPPN 2,618,993 *1,861,489 2,390,426
Included for Rare BOOKS .............covvevivimierinierenrcinnrerenireen e 54,602 57,610 88,088

*Revised figure



Programs and Services, FY 1984

MEDLARS Il for collection development activities in-
tensified. All records in the monograph in-process file
are being reviewed and upgraded or deleted as appro-
priate in preparation for merging these records into the
MEDLARS il master bibliographic file. As monograph
selection and acquisition will be one of two initial ap-
plications to be brought under MEDLARS IIl, consider-
able effort was devoted to the review of design specifi-
cations for these activities and the development of
plans for the necessary file conversions scheduled for
late FY 1985,

Collection Preservation and Maintenance

Collection preservation and maintenance are pri-
marily the responsibility of the Circulation and Control
and Audiovisual Resources Sections of the Reference
Services Division (RSD), and of the History of Medi-
cine Division (HMD), although the processing activities
of other Library Operations’ components also have an
impact on preservation. RSD deals with the post-1870
materials which include the bulk of the collection and
also the majority of the acidic paper that poses the
most serious preservation problems. HMD manages the
older materials and special collections, such as rare
books, prints and photographs, and manuscripts.

Preservation of the collection is one of the four
major objectives in Library Operations’ strategic plan.
An NLM Preservation Planning Team has been formed
to assess the state of the collection, examine current
preservation activities, and prepare a plan for the pres-
ervation of the NLM collection. Research in electronic
document storage and retrieval currently underway in
the Lister Hill National Center for Biomedical Commu-
nications has significant preservation implications, and
staff from Center are collaborating with Library Oper-
ations’ staff to assist in the development of an optimum
strategy for preservation of the NLM collection. The
preservation planning process is modeled on a self-
study procedure developed by the Association for Re-
search Libraries (ARL). NLM is working with ARL to set
up the process and identify consultants to assist the
Team. The group’s recommendations are expected in
the spring of 1985.

In the meantime, regular preservation and mainte-
nance activities continued and several special projects
related to preservation and management of the collec-
tion were completed. During FY 1984, 24,294 vol-
umes were bound for the NLM collection and 296
items were preserved on microfilm. The bindings for
2,460 rare books were oiled and 1,100 pages were
mended; 209 rare book volumes were restored or re-
bound.

Additional compact shelving was purchased ac-
cording to the Library’s plan for providing space for
collection growth through the year 2004. The historical

film collection was moved into a new film vault. Work
was begun on transferring historical films 10 %’ video-
cassette format and moving NLM’s prints and photo-
graphs collection to acid-free folders.

Dust and dirt deposited on library materials during
the renovation were removed under a special contract
to clean the entire collection. A survey of the older se-
rials to identify gaps and to determine the condition of
the paper in the volumes was begun during the
summer. Data collection in the survey will be used in
the development of the preservation plan. The NLM
Disaster Recovery Plan was revised, updated, and re-
distributed to staff early in the fiscal year.

In an effort to assist preservation activities in the
biomedical library community as a whole, NLM made
arrangements to have the 1984 Cumulated Index Me-
dicus and all future cumulations printed on acid-free
paper.

Bibliographic Control

Responsibility for bibliographic control of the bio-
medical literature and for the maintenance of the the-
saurus and classification scheme used by NLM and
other institutions to provide subject access to the bio-
medical literature is shared among the Medical Subject
Headings (MeSH) Section, Technical Services Division
(TSD), History of Medicine Division (HMD), and the
Bibliographic Services Division (BSD). The MeSH Sec-
tion maintains and updates the MeSH vocabulary; the
Cataloging Section, TSD, maintains the NLM classifica-
tion scheme and provides authoritative cataloging for
the modern biomedical literature; the Index Section,
BSD, indexes articles in selected serials in all fields of
biomedicine; and HMD indexes articles and books
dealing with the history of medicine and catalogs pre-
1871 materials. The Serial Records Section, TSD, also
produces a variety of tools which aid in the identifica-
tion and use of the biomedical serial literature.

In addition to its regular bibliographic control re-
sponsibilities, in FY 1984 Library Operations directed a
Task Force to Identify Elements in Manuscripts in Elec-
tronic Form Useful for Bibliographic Control and
Access as a part of the Electronic Manuscript Project
sponsored by the Association of American Publishers
and the Council on Library Resources. The Task Force,
which had broad representation from the library and
information service community, submitted its report
and recommendations on March 30 as part of the
larger effort to develop a standard method of tagging
elements in electronic manuscripts. The goal of the
Electronic Manuscript Project is to facilitate use of the
original author’s keystrokes in final publications and in
the production of information services that provide
access to the published literature.
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Thesaurus and Classification. in order to keep the
MeSH thesaurus current with developments in medi-
cine and trends in terminology, 159 headings were
added to the vocabulary in FY 1984. Of these, 119
were entirely new and 40 replaced deleted headings.
An additional 81 headings were deleted also; most of
these represented rarely mentioned chemicals and
were transferred from the regular MeSH to the chemi-
cal subfile. This subfile grew by 3,427 records through
the addition of chemical entities newly encountered in
the literature being indexed. A new edition of the print-
ed version of the chemical subfile was published in
November 1983.

During the past year, preliminary work began on a
project to develop a machine readable ‘‘tabie’”” to
relate MeSH terms heavily used in cataloging to their
Library of Congress Subject Headings (LCSH) equiva-
lents, and vice versa. When available, such a table can
be used to provide assistance to users searching cata-
log files containing some records with LCSH and some
records with MeSH terms. It can also help librarians to
use cataloging copy which lacks the subject headings
normally used in their libraries. In order to identify
problem areas and policy issues to be resolved, all
LCSH terms beginning with the letter A were reviewed
and an attempt was made to map all those with bio-
medical significance to equivalent MeSH terms. Based
on the information gathered during the effort, a plan is
being developed to complete the intellectual mapping
in FY 1985. Staff members also are considering the
need to store LCSH equivalents to MeSH terms, includ-
ing main heading/subheading combinations, in devel-
oping the final functional requirements for the MED-
LARS 11} subject authority file.

Beginning with 1984 cataloging, NLM changed its
policy for assigning classification numbers to newly cat-
aloged nursing materials. The new policy states:

Classify works pertaining to clinical medicine writ-
ten for nurses in the class number for the subject.
Use the form subheading ‘‘nurses’ instructions’’ to
modify MeSHterms assigned to these works.

This policy supersedes the previous practice of classify-
ing materials on clinical medicine written for a nursing

Table 5
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audience in the WY (Nursing) schedule of the Nationa/
Library of Medicine Classification, 4th edition, revised
1981. The WY classification is now reserved for works
which are actually about nursing. The new policy
allows clinical materials written for nurses to be classi-
fied according to the same general principle as materi-
als written for other audiences. The form subheading
“nurses’ instructions’’ replaces ““nursing texts’’ in order
to encompass audiovisual programs specifically ad-
dressed to nurses.

Work is proceeding on plans to convert the auto-
mated classification file to its MEDLARS NI format and
to link it to the MeSH file. Eventually, when this is ac-
complished, it will be significantly easier to publish up-
dated editions of the NLM Classification.

Cataloging. During FY 1984, NLM cataloged 17,859
books, serials, audiovisual programs, and Cataloging in
Publication galleys. A total of 11,592 items received
full cataloging; 6,267 items received limited cataloging.
The Library continued to obtain cataloging assistance
for foreign language materials under contract and
through an interagency agreement with the Library of
Congress (LC). A new contract action was initiated to
obtain assistance in reviewing and upgrading Catalog-
ing in Publication (CIP) records to full status when the
published books are received. In all, 2,857 items in
Spanish, French, Dutch, Norwegian, Swedish, and Rus-
sian were cataloged by outside sources during the
year.

The contract to review frequently used records in
NLM’s name authority file for compliance to the
Anglo-American Cataloging Rules second edition
(AACR2), upgrade these records as necessary, and
maintain associated bibliographic records in CATLINE
and AVLINE proceeded smoothly. With contract work
nearly completed, 37,715 names have been reviewed;
17,534 names have been upgraded; and an estimated
71,000 CATLINE and AVLINE records maintained. As
a result, there is a single form of name access point for
most names represented in the NLM catalog files. This
assists users in searching for and retrieving works by
particular authors or corporate bodies.

Item FY 71982 FY 1983 FY 1984
Completed cataloging
[T | PSPPI 10,800 11,322 11,243
T3 Y17 [ PO 16,190 7,126 6,267
[ oL | PPN 26,990 18,448 17,510
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Significant progress was made toward the goal of
achieving compatibility in descriptive cataloging pro-
duced by the three national libraries. This will reduce
the effort required by health sciences libraries to merge
NLM records with records produced by other catalog-
ing sources. Since 1972, NLM has been cooperating
with the Library of Congress (LC) to provide MeSH
headings and NLM classification data for inclusion in
the Cataloging in Publication copy for biomedical
books. Until very recently, however, NLM and LC
have each produced descriptive cataloging independ-
ently for these items. In March 1984, NLM and LC
began a pilot project in which NLM provided LC with
descriptive cataloging for a portion of the biomedical
books receiving CIP treatment. Due to the success of
this test, NLM will provide LC with descriptive catalog-
ing, MeSH headings, and NLM class numbers for all
biomedical CIPs beginning in October 1984. LC will
use NLM descriptive records and add LC subject head-
ings and classification numbers for publication in the
CIP records.

In conjunction with the CIP pilot project, NLM
also expanded its contributions to the national Name
Authority Cooperation (NACO) file, which is main-
tained at LC. NLM had been contributing all name
headings associated with its serial cataloging and some
pre-1871 books since July 1981, Beginning with calen-
dar year 1985, all names associated with full cataloging
records will be reconciled with the NACO file and
added to that file as appropriate. To reduce the dupli-
cate keying now required by these cooperative efforts,
NLM is investigating how to implement the Linked Sys-
tems Protocol (currently being tested by LC, the Re-
search Libraries Information Network, and the Wash-
ington Library Network) in the MEDLARS Il system.

The online cataloging system implemented in FY
1983 continued to function well. This system repre-
sents a transition to the MEDLARS |1l cataloging envi-
ronment which will permit catalogers to upgrade ma-
chine readable bibliographic records created during se-
lection and acquisitions activities, thereby eliminating
the redundant data creation necessitated by the current
software. In preparing for the new system, a contract
was awarded to ensure that correct links exist between
serial records in CATLINE (NLM’s online database of
cataloging records for print materials) and the biblio-
graphic module of the Master Serials System, so that
the two files can be merged in the construction of the
MEDLARS Il bibliographic file. Cataloging will be one
of the first applications to be switched to the MED-
LARS (Il system, and staff have been heavily involved
in refining functional requirements, reviewing design
documents, and planning for conversion and imple-
mentation.

10

Indexing. The consultants who advise NLM on the se-
lection of literature for /ndex Medicus reviewed and
rated 247 candidate journals for inclusion in /ndex Me-
dicus. Of these, 61 were accepted for indexing. The
consultants also reviewed currently indexed journals in
cardiology, anesthesiology, endocrinology, metabolism,
nutrition, anatomy, cytology, embryology, histochem-
istry, psychology, sociology, orthopedics, and rheuma-
tology. Fifty-two of these journals were dropped either
because they had ceased publication or were consid-
ered to have limited value for /ndex Medicus users.
The newly added journals publish more articles than
those that were deleted, so the growth in the size of
the /ndex is greater than would be expected by the net
growth in journal titles alone. At the end of the year
there were 2,695 titles being indexed for /ndex Med-
cus and a total of 3,688 titles represented in MEDLINE,
the Health Planning and Administration files, and POP-
LINE.

During FY 1984, 306,263 citations for indexed ar-
ticles were added to various NLM databases. Of those,
278,905 citations were published in /ndex Medicus.
Abstracts were added to the MEDLINE file for 172,153
articles or 62% of the citations added to that database.
Beginning in January 1984, abstracts exceeding 250
words have been truncated when added to the file.
This limit is expanded to 400 words for abstracts from
articles of 10 or more pages or from articles in the
core journals identified by the National Cancer Institute
for inclusion in the CANCEREXPRESS database. Ap-
proximately 3% of the abstracts require truncation in
this fashion. Of the articles indexed for /ndex Medicus
in FY 1984, 26% were indexed by NLM staff; 40% di-
rectly by foreign MEDLARS centers or through arrange-
ments made by them with U.S. commercial firms; and
34% by NLM contractors.

Since January 1984, no more than ten authors’
names have been included in a MEDLINE citation or
listed under the name of the first author in the Author
Section of /ndex Medicus and other printed bibliogra-
phies. Only the second through the tenth authors are
cross-referenced to the first author, instead of the pre-
vious unlimited number. This limitation was imposed
because of the increasing number of articles with many
authors listed. The largest number of authors encoun-
tered to date is 162.

A new subject heading, Retraction of Publication,
was introduced in 1984. This is used whenever a jour-
nal publishes a retraction of an earlier article. The cita-
tion of the retraction contains a reference to the origi-
nal article, and the original citation is amended to call
attention to the retraction.

Progress continues to be made in reducing the
time between receipt of journals at NLM and the ap-
pearance of citations to them in /ndex Medicus. In the
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Table 6
Bibliographic Services

Services FY 1982 FY 71983 FY 1984
Total citations published™.................ccoeiiii i 282,950 310,445 306,263
FOP INAex MOEGICUS ..ot rertr e eaes 259,874 284,856 *+ 278,905
Recurring biblIographies. ..............coociiiiirireiiiiecsere e 25 24 24
Journals indexed for /ndex Medicus .............cocceeiiiiiciriiiiine e 2,697 2,709 2,695
ADSITACES E@NEEIEA ... ... eeeiiie et ee et r e e e e s 124,511 149,851 172,153

*includes special list articles, audiotapes, and Health Administration citations.

**|ncludes 502 nonprint citations.

past year the Index Section continued to process 90%
of the high priority journals, which account for over
30% of all citations in /ndex Medicus, within 30 days
of receipt by NLM. Work will continue in the coming
year to reduce processing time to 60 days for all other
journals that are indexed. The workflow within the
Index Section became more fully automated in January
1984 when NLM in-house indexers began using a new
online indexing and management system. Developed
with support from the Office of Computer and Com-
munications Systems (QCCS), the new system results in
further improvements in the currency and accuracy of
Index Medicus and MEDLINE. It supports tracking of
Index Medicus and Special List Journals through the in-
dexing process, input typing of descriptive information,
subject indexing, corrections and validations, and gen-
eration of management statistics on the indexing work-
load. Work will continue this year 1o extend online in-
dexing to contract indexers; its extension to MEDLARS
Centers overseas will be examined later.

Network Services

All organizational components in Library Oper-
ations cooperate to provide services to health profes-
sionals and health science libraries throughout the
United States. BSD, HMD, RSD, TSD, and the MeSH
Section are involved in the distribution of NLM's bibli-
ographic data in publications, on machine-readable
tapes, and through NLM'’s online services network.
BSD manages NLM'’s online services network, including
training. HMD provides reference and research assist-
ance and document delivery services to those needing
information from the modern collections. The Regional
Medical Library (RML) office manages the contracts
with the seven Regional Medical Libraries and provides
national coordination for the RML program. TSD sup-
ports document delivery throughout the network by
maintaining SERHOLD, the national bibliographic serial
holdings database. NLM filled 20,596 requests for ref-
erence assistance from remote users in FY 1984, al-

"

though the majority of demand for network services
occurred in the other areas mentioned below.

Publications. In FY 1984, Library Operations pub-
lished over 50 issues of serial publications, including
Index Medicus, the National Library of Medicine Cur-
rent Catalog, the National Library of Medicine Au-
diovisuals Catalog, the Bibliography of the History of
Medicine, the various volumes of Medical Subject
Headings, and several specialized recurring bibliogra-
phies. /ndex Medicus, NLM’s major index to biomedi-
cal articles was distributed to more than 5,500 sub-
scribers. Forty new published Literature Searches were
produced on specific topics of current interest includ-
ing Acquired Immunodeficiency Syndrome (AIDS), Alz-
heimer’s disease, and premenstrual syndrome. More
than 85,000 copies of these bibliographies were dis-
tributed by the library.

A new edition of the irregularly published /ndex of
NLM Serial Titles was prepared for distribution in the
fall of 1984; the last edition was published in 1981.
The first issue of Health Sciences Audiovisuals, a quar-
terly microfiche cumulation of all records in AVLINE,
was published by the Government Printing Office. FY
1984 was also the first year in which indexed citations
to audiovisual serials appeared as a separate section in
the NLM Audiovisuals Catalog. Previously these cita-
tions had been published by the Medical Library Asso-
ciation in the /ndex of Audiovisual Serials in the
Health Sciences, which publication ceased at the end
of 1983, There are plans to publish all CATLINE
records in microfiche in FY 1985.

An experimental videodisc of 1,000 pictures from
NLM'’s collection of some 75,000 prints and photo-
graphs depicting medical subjects was produced by
HMD in collaboration with the Lister Hill Center. The
1,000 images were cataloged according to the Anglo-
American Cataloging Rules, Second edition and
Graphics Materials: Rules for Describing Original
Items and Historical Collections and printed to accom-
pany the videodisc. The pilot videodisc and accompa-
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nying catalog will be distributed to selected sites for
evaluation and comment.

Machine-Readable Databases. NLM makes its own
authoritative bibliographic records available in a variety
of machine-readable databases and also cooperates
with other organizations to create and/or provide
access to other biomedical information. By the end of
the year 27 databases were available on NLM'’s online
services network. NLM regularly distributes tapes of
various NLM databases containing journal citations or
the Medical Subject Headings to 22 U.S. and foreign
institutions. Six organizations receive NLM’s cataloging
records in USMARC format.

In FY 1984, NLM introduced an important new
service for domestic users—the availability of subsets
of the MEDLINE database. In the past, because of the
size of the NLM databases, tape distribution has been
limited to organizations having major computer re-
sources. With the development of sophisticated and
relatively low cost mini- and microcomputers, individ-
ual users and organizations with smaller computers can
now set up local retrieval capabilities for files of sub-
stantial size. To serve these users, NLM now offers
subsets of the MEDLINE database. Eventually, the Li-
brary will offer ‘‘predetermined subsets,”” produced ac-
cording to parameters set by NLM based upon the Li-
brary’s experience or advice of professional groups.
Two options are presently available; “‘individualized
subsets,” specified by the subset requester and avail-
able on annual subscription with monthly or quarterly
updates; and ‘‘custom subsets,”’ specified by the subset
requester and provided on a one-time basis with no
updates. Subsets are currently distributed on magnetic
tape only; some subsets will be available on diskette in
the future. A policy statement covering the production,
distribution, and use of subsets and a current price list
was published in August 1984.

NLM also significantly expanded the availability of
its cataloging records in FY 1984. An additional 33,846
catalog records converted under the Retrospective
Conversion Contract completed during FY 1983 were
added to the CATLINE file, bringing the total number
of CATLINE records to 562,034, During the year,
NLM’s limited cataloging records and its pre-1965 cat-
aloging records became available in USMARC format
for the first time. All CATLINE records are now avail-
able in USMARC format. Progress was also made
toward the goal of distributing records for audiovisual
materials in USMARC. Programs for converting these
records are now being tested; distribution is planned
for 1985.

Online Services. During FY 1984, the average month-
ly connect hour usage of the MEDLARS system was
19,122 hours, 11% higher than the average in FY
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1983. Usage for the entire year was 229,463 connect
hours. There are now 2,461 domestic institutions that
are online users of NLM’s MEDLARS system. More
than half of the domestic users are involved in direct
patient care (Figure 1). Many additional users access
NLM'’s databases through other U.S. database vendors
and those foreign MEDLARS centers which mount
copies of certain NLM files.

A new method for determining charges for online
use of MEDLARS services was implemented on Octo-
ber 1984. Online charges are now calculated by an al-
gorithm which includes connect time, computer work
units, search statements, carriage returns, citations, and
characters transmitted to the user’s terminal. Under the
previous method, only connect time was considered.
Communications charges are embedded in the charge
for connect time. The new algorithm does not penalize
users with slower terminals, but charges according to
the amount of computer resources actually used to ful-
fill each user’s search requests,

After the introduction of the new online pricing al-
gorithm, the Library added a new database, INFORM.
While connected to INFORM, users may request
online information, e.g., the NEWS or Online EX-
PLAINS, which are descriptions of databases and
system capabilities, with no charge being levied for
characters. This was done to encourage online users to
remain current with system developments.

NLM also introduced the INTROMED file in FY
1984. INTROMED is a training database containing ap-
proximately 20,000 citations extracted randomly from
the MEDLINE database (1982 and 1983 publication
years). There are no charges for citations or characters
printed from INTROMED, which makes it approximate-
ly 50% less expensive than the MEDLINE databases.
Searchers who have recently attended a training class
in searching the NLM system may wish to practice in
INTROMED. Although it is useful as a training tool, it
should not be used for daily searching because it con-
tains only a small fraction of the citations in the full
MEDLINE.

FY 1984 brought the addition of a new user-
friendly version of the PDQ (Physicians’ Data Query)
file. This menu-driven file, developed by the National
Cancer Institute (NC in cooperation with NLM, is de-
signed to permit health professionals to access informa-
tion on the diagnosis and treatment of cancer, active
clinical protocols, and a directory of physicians and or-
ganizations with a special interest in the care and treat-
ment of cancer patients.

Enhancement of the bibliographic CANCERLIT file
with nonjournal citations also took place in late FY
1984. NCI is now adding meeting abstracts and mono-
graphic material to the regular monthly updates, which,
for over a year, had consisted entirely of cancer-relat-
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Figure 1

PATIENT CARE (1284/52 2%)
Includes hospitals, clinics, outpatient
facilities & individual health professionals

EDUCATION (296/12 0%)
Includes schools of higher education

RESEARCH (228/9 3%)
Research institutions, including
foundations, societies, assoclations,
health insurers

LEGIS/REGULATORY (110/4 5%)
Includes primarily government agencies

MISCELLANEOUS (22/0 9%)

GENERAL SERVICES (201/8 2%)
Includes private firms engaged in information
/ dissemination, publishers/media, law firms,
/ trade and welfare associations
SCI/TE(.H SERVICES (320/13 0%)

Includes private firms engaged in phar-
maccuticals, health care supplics, chemicals/
petrolcum, energy/environment,
computers/electronics

Domestic Online Users by Type
September 1984
Total=2461

ed citations derived from MEDLINE. In addition, work
has begun on restructuring the CANCERLIT file. The
new file will feature several new data elements, includ-
ing MeSH headings and CAS Registry Numbers, and is
expected to be available in February 1985.

A total of 982 people received training in search-
ing NLM databases in the 48 online classes held in FY
1984. NLM staff conducted 20 classes at NLM and 7
in other locations throughout the United States. UCLA
and the University of Nebraska, two Regional Medical
Libraries which provide training in online searching of
the MEDLARS databases under contract to NLM, spon-
sored 21 classes in various locations.

NLM developed a new 6-hour online training
course and associated training matenals for health pro-
fessionals who wish to search the MEDLARS system di-
rectly. The first session was held at NLM on March 14,
Additional courses were given by NLM and UCLA,
sometimes In conjunction with meetings of health pro-
fessional associations NLM also developed a special
class to train health sciences librarians to provide
MEDLARS training to health professionals. The first
class was held for 140 librarians on September 20.
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Document Delivery. NLM instituted a charge for filled
interlibrary loan requests effective in October 1984,
Biling and collection of fees are handled through the
National Technical Information Service. Requests for
loans dropped almost 33% to 142,464 for the year,
presumably because of the new charge. NLM filled
87% of the requests received. Throughput for handling
requests remained very good, with 91% of filled re-
quests processed within 4 days of receipt.

interlibrary loan service for audiovisual materials
was expanded in April 1984, when all videocassettes
in the NLM collection became available for loan. A
total of 1,131 requests for audiovisual programs was
received during the year.

In order to provide more rapid service to reques-
tors, NLM began to use the United Parcel Service for
sending original items out on loan in March 1984. The
new shipping method cuts two to ten days off delivery
time, depending on the location of the requestor.

Significant progress was made in providing auto-
mated support to document delivery activities. SER-
HOLD currently contains over 600,000 automated
holdings statements for 1,233 biomedical libraries. The
Regional Medical Libraries coordinate the gathering of
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Table 7
Online Searches
Database FY 1982  FY 1983  FY 1984
AVLINE 18,376 19,050 11,339
BIOETHICS 3,409 4,047 4,580
CANCERLIT 42,365 45,739 48,664
CANCERPRO) 3,270 3,099 1,797
CATLINE 224,559 250,729 156,914
CHEMLINE 46,375 40,880 32,614
CLINPROT 1,753 3,166 2,405
DIRECTORY 420 840
DIRLINE 1,389 2,446
EPILEPSYLINE 1,607 326 ..
EXPRESS 1,087 1,761
HEALTH 70,735 81,289 90,140
HISTLINE 3,978 4,460 4,173
INFORM 47
INTROMED 719
MEDLINE 784,625 951,582 1,199,482
MEDS80 247,046
MED?9 118,877 28,482
MED7?7 144,185 193,796 189,077
MED75 67,478 90,644
MED?1 46,211 62,799
MED66 30,145 45,500
MESH VOCABULARY 19,016 20,469 12,141
NAME AUTHORITY 10,618 16,528 5,322
PDQ 7,124 4,724
PDQRS 1,949
POPLINE 16,483 18,652 19,486
RTECS 14,741 17,578 8,512
SDILINE 17,770 18,619 25,979
SERLINE 44,916 48,941 29,887
STORED SEARCH 176 49 89
TDB (TOXICOLOGY DATA
BANK) 14,466 19,737 7,470
TOXLINE 68,768 67,381 75,190
TOXBACK76 2,889
TOXBACK74 8,864 11,651 11,518
TOXBACK65 411 8,246
TOTAL 1,679,932 2,020,515 2,406,389
Table 8
Offline Searches
Database FY 1982  FY 1983  FY 1984
AVLINE 33 104 320
BIOETHICS 6 18 65
CANCERLIT 5,385 5,095 5,766
CANCERPRO) 40 31 10
CATLINE 145 137 333
CHEMLINE 18 14 20
CLINPROT 6 7 5
DIRECTORY 1 0
DIRLINE 1 8
EPILEPSYLINE 7 3
EXPRESS 20 65
HEALTH 3,285 7,147 9,997

Database FY 1982 FY 1983 FY 1984
HISTLINE 11 3 9
MEDLINE 36,666 26,771 26,628
MED80 25,803
MED79 44,817 8,972
MED?7? 63,267 35,906 29,610
MED75 72,616 3,212 21,817
MED?72 56,646 8,413
MED71 15,501 15,432
MED69 42,094 5,966
MED66 30,374 14,166 10,462
MESH VOCABULARY 18 6 8
NAME AUTHORITY 1 0 0
PDQ 1
POPLINE 2,208 6,342 9,688
RTECS 296 124 124
SDILINE 178,774 197,762 218,110
SERLINE 27 10 15
TDB (TOXICOLOGY DATA
BANK) 238 17z 103
TOXLINE 21,798 18,591 17 097
TOXBACK76 11
TOXBACK74 6,204 4,410 2,261
TOXBACK65 6,731 4,984 1,996
TOTAL 571,711 391,834 395,806

holdings data for the database and provide it to NLM
in machine-readable form The 1983 update of SER-
HOLD was completed in early FY 1984, NLM pro-
duced a variety of microform and hard copy union hsts
from the updated file, based on requests received from
the Regional Medical Libraries. In early 1984, the data
were used to update the location symbols for major
biomedical libraries in SERLINE and Health Sciences
Serials, NLM's quarterly microfiche publication. The
1984 SERHOLD update began in April 1984 and is
scheduled for completion in Qctober. Several union
lists have already been generated from the 1984 data.
The contract to add NLM’s sernal title control number
to records in the CONSER database on OCLC ended in
April 1984. The addition of the numbers to the OCLC
database will make it possible for machine-readable
holdings data from OCLC to be added to SERHOLD,
after the programming for processing OCLC tapes is
completed.

Although it is used to generate union lists, SER-
HOLD was built primanly to support automated rout-
ing of requests for articles in DOCLINE, NLM’s auto-
mated document request and referral system. During
FY 1984, significant progress was made in developing
an improved DOCLINE system suitable for use by all
RML network libranies during the transition to MED-
LARS IlIl. As components of the system were complet-
ed and tested, they were made available for testing
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Table 9
Circulation Statistics

Activity FY 1982 FY 71983* FY 1984

Requests RECEIVE: ...............ooiiiiiiiirrie et 411,343 395,957 358,654
For Interlibrary LOan ............cccoeiiiiiiiiiiiie e 226,991 216,536 147,017
FOF REAAEIS ...ttt e e sttt rae e r e e e e e s e e e s enaes 184,352 179,421 211,637
Requests Filled:............cccoooiiiiiii e 332,356 332,478 299,681
For Interlibrary Loan...........ccociiniiiiiii 175,657 169,501 109,257
PROOCOPY e.vvoveerereeeeee e eresveseeseesses et ses s 163,078 159,583 102,723
OFIBINAL ..ot ens e 12,579 9,918 6,534
FOr AUGIOVISUAL LOAN ™™ ittt et et e et e bt e e e s e e e e e e et ettrbbrerteatreseenes 5,087 4,183
FOP REAAETS ..........eeeiiriecren ittt 156,699 157,890 186,241
Requests Unfilled:............cccooeivi i 78,987 63,552 54,737
Interlibrary LOAN ........ccoeeeeeiiiiiiiiie it vt e 51,334 41,941 33,577
REJECIEA.......orriiiiiiirerce et e b 22,588 14,167 12,572
REfEITEA ...ttt 1,652 3,718 1,975
Returned as Unavailable.............ccccoeieiverriiii 27,094 24,056 19,030

Reader Service
Returned as Unavailable...........cocoooeiviiiiiiini e, 27,653 21,611 25,160

*Revised to include audiovisuals.

**Includes videocassettes loaned by the Audiovisual Resources Section and motion pictures circulated from an
off-site contract facility directly to individuals for educational use.

and use by the RMLs, which constitute the current
DOCLINE user group.

When available for broader use, DOCLINE will
provide the ability to create and edit interlibrary loan
requests online in real time, receive and update re-
quests as a potential lender, and obtain real-time status
reports as both a lender and a borrower. Several auto-
mated time-triggered actions will assure that requests
move through the system in a timely manner. It will be
possible to transfer bibliographic data from MEDLINE,
CATLINE, AVLINE, and the Master Serials System into
requests by keying only the appropriate record citation
number and to enter shipping and billing addresses by
entering only a short library identification number.
Serial requests will be routed automatically based on
SERHOLD data and a list of preferred loan sources
prepared by each DOCLINE participant. The routing
system was modelled after that in use in OCTANET,
the automated serial request system developed by the
Midcontinental Regional Medical Library System and
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operated on the computer facility at Washington Uni-
versity in St. Louis.

Additional network libraries will begin to use
DOCLINE in early 1985. First, the resource libraries
will be brought on to the system region by region; they
will assist NLM staff in testing and stabilizing the
system. In the second phase all network libraries will
become participants, again a region at a time. The
phase-in period is expected to last 12 to 18 months.

An early test of the ability to link DOCLINE to
other automated interlibrary loan systems was complet-
ed successfully in January 1984, when procedures
were established for automatic transfer of unfilled re-
quests from OCTANET to NLM’s system.

In order to provide an improved interim document
request capability while DOCLINE availability is gradu-
ally extended throughout the network, NLM is now ac-
cepting interlibrary loan requests via electronic mail.
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Figure 2.

REGIONAL MEDICAL LIBRARY NETWOF{K;|-|

Regional Medical Libraries

1 Greater Northeast Regional Medical Library
New York Academy of Medicine

2 East 103rd Street

New York, NY 10029

States served: CT DE MA ME NH Nj NY PA RI VT

Puerto Rico

Southeastern/Atlantic Regional Medical Library
University of Maryland

Health Sciences Library

111 South Greene Street

Baltimore, MD 21201

States served: AL FL GA MD MS NC SC TN VA

wv DC

Greater Midwest Regional Medical Library
University of Illinois

Library of the Health Sciences

Health Sciences Center

Chicago, IL 60680

States served: |A IL IN KY MI MN ND OH SD WI

4 Midcontinental Regional Medical Library

University of Nebraska

Medical Center Library

42nd and Dewey Avenue

Omaha, NE 68105

States served: CO KS MO NE UT wy

South Central Regional Medical Library
University of Texas

Health Science Center

5323 Harry Hines Blvd.

Dallas, TX 75235

States served: AR LA NM QK TX

Pacific Northwest Regional Medical Library
Health Sciences Library

University of Washington

Seattle, WA 98195

States served: AK 1D MT OR WA

7 Pacific Southwest Regional Medical Library
UCLA Biomedical Library
Center for the Health Sciences
Los Angeles, CA 90024
States served: AZ CA HI NV
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RML Program. The medical institutions currently
under contract with NLM to serve as Regional Medical
Libraries are listed in Figure 2. The current three-year
Regional Medical Library contracts emphasize outreach
to health professionals, interlibrary loan of library mate-
rials, resource sharing, online services, and training and
consultation—all aimed at improving access to biomed-
ical information for the health professional. A basic na-
tional goal is to provide health professionals wherever
located with at least a minimum acceptable level of in-
formation service. Each RML has identified under-
served areas within its regional boundaries and is im-
plementing programs to meet the information needs of
health professionals in these targeted areas.

The RML contracts continue to emphasize docu-
ment delivery and resource sharing. Approximately
two million journal articles, book and audiovisual loans
are provided annually to health professionals through
the network, with the RMLs themselves filling about
120,000 requests for library materials. NLM, as
backup, satisfies more than 140,000 requests annually.
Six RMLs earmarked funds for strengthening regional
collection resources to improve resource sharing and
each has developed a plan for accomplishing this.

All seven RMLs provide trained online searchers
with regional updates that cover changes to the NLM
online databases. In addition, RML staff demonstrate
the NLM databases for local groups of health profes-
sionals. Through the RMLs, the network also provides
training and consultation programs that improve serv-
ice to health professionals by enhancing the skills of in-
formation providers. Here the emphasis is on basic
training for non-professional library personnel and
training in resource sharing activities such as interli-
brary loan, consortia formation, and locator tool devel-
opment. In FY 1984, the RMLs continued to shift train-
ing and consultation programs from federal support to
a cost recovery basis by imposing fees to cover a mini-
mum of 50% of actual costs.

Onsite Services

The Reference Section, RSD, provides reference
and research assistance and obtains materials from the
Library’s general collections for onsite users. HMD pro-
vides these same services for the smaller group of users
who come to use the historical and special collections.
Library Operations staff also serve as guides for the
majority of regularly scheduled public tours given at
the Library and provide special briefings to many for-
eign and domestic visitors.

Reference and Research Services. Approximately
26,000 people came to NLM to use the Library’s serv-
ices in FY 1984, 13% more than in FY 1983. Visitors
this year requested that 211,637 items be retrieved
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from NLM'’s closed stacks. This represents an 18% in-
crease over the number of such requests made last
year and for the first time surpassed the number of re-
quests for materials in the NLM collection made by off-
site users. Onsite users also asked 62,309 reference
questions, a 47% increase over last year’s total. In all,
3,739 online searches were performed on NLM data-
bases for onsite users.

With the availability of a new Learning Resource
Center and appropriate staffing for this facility, the
number of onsite users of audiovisuals rose 107%.
New, more convenient quarters also led to greater
onsite use of NLM’s extensive prints and photographs
collection.

During FY 1984, CITE/MEDLINE, a prototype user
friendly interface to MEDLINE, was made available to
onsite users. Onsite users also continued to use CITE/
CATLINE, NLM’s online catalog for printed materials.
Walk-in patrons are now able to search for biomedical
books or journal articles using flexible natural language
subject queries.

Public Tours. During FY 1984, 165 regular public
tours were given to a total of 681 visitors. Of these,
31% were students, interns, or residents; 24% were li-
brarians or people otherwise associated with the infor-
mation science field; 14% were health professionals;
9% were NLM or NIH staff, 8% were foreign visitors;
and 14% fell into other categories. Visitors in groups
accounted for 31% of those toured. Another 550 visi-
tors (40 groups) received special programs and tours
arranged by the Office of Inquiries and Publications
Management (Office of the Director).

Special Historical Programs. NLM has announced a
new visiting scholar program in the History of Medi-
cine. Under this program, one recognized scholar will
be invited annually to spend from six to twelve months
at the Library. Scholars will be expected to engage in
research which will utilize the NLM historical collec-
tions extensively, They will also be available for staff
consultation, for one or more public presentations, and
for assessing segments of the collections.

Beginning in FY 1984, HMD also initiated a public
lecture/film series on subjects related to the history of
medicine with a showing of '‘Free Show Tonight,” a
film about the old-time patent medicine shows. A
series of seminars for HMD staff given by staff and
other scholars who are using the NLM historical collec-
tions in their research was also inaugurated.

The responsibilities of some HMD staff include re-
search using NLM'’s rich historical collections. The re-
sults of this research appeared in several publications
during the year.
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Table 10
Reference Services

FY 71982 FY 7983 FY 71984

Reference Section

Requests by telephone..............cccccovivciiiiie e, 12,886 15,157 20,069

Requests by mMail .......ccovceiiiiiiiiiii 301 386 527

REAErs @SSIStOM .........veviieiiieiee ettt r e 37,297 42,318 62,309

TOtAl oo e 50,484 57,861 82,905

Audiovisual Resources Section

Requests by telephone..............ccuvviiiiiiiiii e e 2,123 2,473

Requests by Mail .........c.oooiiiiii i s 2,300 1,579

REAErS @SSIStOA ........evvvviieiieiei e e et e et rr e e e e s s s e s bbbt e e s e e e e n e 220 383

TOAl e e et ae s sbbe et anr s 4,643 4,435
Total referenCe SErVICE.....o.uvvciiciiieir ittt e ettt e s 50,484 62,504 87,340
Reader Room users registered..............cccovvveeiciieeeiiee i e e stee e 22,078 23,096 26,273
Table 11
History of Medicine Activities
FY 1982 FY 71983 FY 7984

Acquisitions

BOOKS .ottt e et e e b e b 248 253 271

MOdErN MANUSCIIPES ....ieviieriee it ee et a e e e e eraa e e 91,953 46,313 33,024

Prints and photographs ..............ooiiiiiiiiiii e 475 346 459
Processing

Titles cataloged............cc.o.oviviiviini i 3,028 862 349

Modern manuscripts Cataloged ..............ocvevvviiiiiieiieiciiiie e, 53,100 51,353 36,209

Pictures cataloged ............cccocvvveiriiieiiie e 420 188 1,436

Citations INAEXEA . .........coooviiiiiiie ittt 4,498 6,178 6,000

Pages Microfilmed ..............oovoviivieieeece e 103,869 103,930 80,817
Public Service

Reference questions answered ...........cccccvvieerecrern i, 2,421 2,378 2,659

ILL and pay orders filled ..............ccooieiiiii 2,515 2,575 2,118

Reader requests filled.............c..ooovemiririennii e 5,903 5,236 5,061

Pictures supplied ..........ocooiiiiiiiii i s 2,427 2,209 2,627
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Services to NIH and Other Agencies. The National
Institutes of Health (NIH) Library provides library and
information services to NIH employees, but NLM staff
do provide special support to some NIH programs.
RSD prepares Literature Searches for distribution to the
participants in many of the NIH Consensus Develop-
ment Conferences and provides Public Health Service
officials with up-to-date information on publications
dealing with acquired immunodeficiency syndrome
(AIDS), through special monthly supplements to the
quarterly Literature Searches on AIDS. The NIH Library
also relies on NLM'’s Learning Resource Center to pro-
vide audiovisual services to NIH employees. Library
Operations staff also serve on advisory committees to
the NIH Library, as advisors to public information
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clearinghouses operated by various institutes, and on
special committees formed to address high priority
health issues.

RSD also responds rapidly to a variety of special
information requests from members of Congress, the
Supreme Court, the Office of the President, the Secre-
tary of the Department of Health and Human Services,
and other federal agencies. Over 1,500 such requests
were received and processed in FY 1984; almost all
were filled in the same day.

The information services available to assist NLM
employees in performing their varied assignments were
improved during FY 1984 when the reorganization of
RSD led to the assignment of a full-time professional Li-
brary employee to head the Staff Library,
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MEDLARS Il

The MEDLARS Il contract was awarded on
August 31, 1983 to Logicon, Inc. The design and im-
plementation of MEDLARS Il is taking place in three
phases. The Phase | work includes the tasks: (1) to de-
velop the overall system architecture that will support
the total MEDLARS Il system; (2) to acquire and install
a database management system (DBMS); (3) to imple-
ment applications that will support the cataloging and
acquisition functions; and (4) to develop a pilot infor-
mation retrieval language that will be used to test the
overall performance of the system. The target date for
the implementation of Phase | is fall of 1985.

Several significant changes have occurred in the
Phase | contract as a result of the analysis and design
that has taken place to date. The first of these was the
decision to use the 1BM PC/XT personal computer as
the basic workstation for internal MEDLARS Il users in
place of more conventional terminals. The use of the
IBM PC/XT provides several advantages to the user in
terms of more flexible screen formatting and better re-
sponse time. The second major change was the selec-
tion of the Model 204 DBMS in place of the system
that was originally proposed. A number of important
elements have been so far completed by the contractor
and reviewed by NLM. A Software Development Plan,
which is the basic management document controlling
the development process, was completed and accept-
ed by NLM during the first three months of the con-
tract. A Requirements Specification, which documents
the basic agreement between NLM and Logicon, was
completed and accepted by NLM in April 1984. In ad-
dition, Logicon has acquired and installed on the NLM
computer the Model 204 DBMS, and has acquired and
made operational a full complement of hardware, soft-
ware, and communications devices required to support
software development and testing.
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The design of the Phase | system is nearing com-
pletion. The final design review by NLM will occur in
October 1984. The programming of certain modules
has been under way for some time and is expected to
continue through April 1985. The remaining months of
the contract will be devoted to acceptance testing,
training, and system implementation. The current con-
tract completion date for Phase | is September 30,
1985.

Phase Il of the system calls for the implementation
of applications to support the indexing function, serial
records processing, and subject authority control.
Phase Il will include the implementation of the interli-
brary loan routing and control function, the information
retrieval system, and remaining collection management
activities. Phases Il and |ll are expected to be complet-
ed during the following two years.

Interim Projects. In order to improve processing in
several important areas prior to the implementation of
MEDLARS 11I, NLM has undertaken the development of
two interim systems: indexing and interlibrary loan sup-
port.

The interim indexing system became operational
in December 1983. This system provides complete
online input and control of indexing materials from
their check-in to their release for inclusion in MEDLINE
and /ndex Medicus. Plans are under way to enlarge
the scope of the online indexing system to include the
work of contract indexers performed off-site.

Development to support an interim interlibrary
loan routing and control system has been underway for
several years. The first phase of this system provided
automated support for billing interlibrary loan users.
The billing system was implemented in January 1984.
The second phase of the system provides for online
input of interlibrary loans to NLM from the Regional
Medical Libraries. This phase of the system has been
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operational since March 1984. The third phase of the
system will provide online input of loan requests and
routing of those requests to other libraries based on
holdings data. This phase is expected to be operational
in early 1985,

Computer and Communications Systems

The Office of Computer and Communications Sys-
tems (OCCS) provides data processing and data com-
munications support for all elements of the Library. It
has a critical supporting role for Library Operations as
well as Specialized Information Services. Computer an-
alysts and programmers work closely with subject area
specialists to determine their data processing require-
ments and to convert these requirements into new or
improved data processing capabilities. OCCS provides
systems and programming support for the MEDLARS II
system and is responsible for certain aspects of the
transition to the MEDLARS Ml system. Support for all of
NLM’s production data processing is provided by
OCCS on an IBM 3033 multiprocessor system and
Data General 230 and 350 minicomputer systems.

OCCS also provides support to our foreign MED-
LARS partners. OCCS provides copies of the MEDLINE
and other databases to six foreign centers and provides
copies of the ELHILL retrieval system to three centers.
The most recent, France, was converted this year from
an online center to a combination online and tape
center. OCCS installed the ELHILL retrieval system and
databases in Valbonne, France for use by INSERM in
August. This system will be made available to searchers
in November 1984,

Application Services Branch

The Application Services Branch was organized in
September 1983 by merging the workloads and most
of the personnel from the MEDLARS Support Branch
and the Application Support Branch. Prior to reorgani-
zation, the programming staffs tended to specialize in
either INQUIRE stand-alone support or MEDLARS Il
databases, individual workloads and responsibility
levels tended to be uneven, and coordination of impor-
tant projects was occasionally less than perfect. The
new branch structure has permitted the Office of Com-
puter and Communications Systems to cross-train pro-
fessional staff in both the INQUIRE and MEDLARS Il
tools and techniques, to the point where all databases
and systems have both primary and secondary pro-
grammer assignments. Internal programmer documen-
tation has been improved and standardized to permit
back-up programmers to solve problems that arise. In
addition, the assignment of technical team leaders help
to insure that projects are kept ontrack and ontime.

Concurrent with the major reworking of assign-
ments and organization, the branch output was main-
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tained at a high level. Major MEDLINE databases were
maintained and made available to the public on sched-
ule. All the TOXLINE and CHEMLINE files were rebuilt
and the locator fields in CHEMLINE were aligned with
the new back file assignments in TOXLINE. Responsi-
bility for the Automated Indexing Management Systems
(AIMS) was accepted in the branch, and a new subsys-
tem—BIBCHECK—was added to further automate and
integrate the work of the several Library Qperations
sections. A new field was added to the master serials
system, sequence (SEQ) element, which had a major
rippling effect throughout the associated databases, and
has permitted serial holdings to be uniquely identified
without losing any prior identifier used by other medi-
cal libraries. We improved the processing of the senal
holdings data from Regional Medical Libraries and will
be able to process their submissions in a fraction of the
previous time, provide the source libraries with excep-
tion reports, and create the SERHOLD database on a
production basis. We have improved the flow of cita
tions from AIMS into HISTLINE so that redundant
keying by contractors is avoided and the citations are
available for editing online by NLM staff. Finally, pro
gramming staff has been assigned to develop the inter-
library loan system under the direct supervision of the
Development Branch. A similar interchange of person-
nel had been successful for AIMS development.

Systems Support Branch

During FY 1984 the Systems Support Branch pro.
vided all required support for NLM mainframe operat-
ing systems and related software, provided training,
and resolved user-reported problems and inquiries
Major efforts this year were to take advantage of the
capacity of the 3033 system and to provide the neccs-
sary support for the MEDLARS Il interim systems.

Notable activities of the Systems Support Branch
during FY 1984 include:

* Installation and maintenance of systems software
packages—MVS/SP—the current version of the
IBM operating system that provides support for
the recently installed 3380 disk storage units as
well as increased system reliability and perform.
ance.

¢ Installation and support of more than 100 soft-
ware products for programmers, users, systems
support staff, and computer operations specialists.

* Installation and support for the Model 204 Data
Base Management System which is being used for
MEDLARS |l development. This system was in-
stalled in addition to the INQUIRE/System which
has been in use at NLM for a number of years.
INQUIRE itself was enhanced with the installation



of its Data Management Supervision in late FY
1983 and became fully operational in FY 1984,
At the present time the AIMS online indexing
system and the National Cancer Institute’s PDQ
Cancer Information System have been installed
under INQUIRE/DMS.

Major tuning and continuing development of CICS
(Customer Information Control System) and the
Series/ 1 protocol converter. The increased use of
computer terminals by NLM professional staff re-
quired an improved method of providing comput-
er services. CICS provides control for database/
data communications applications and will be one
of the critical building blocks for MEDLARS Il
The protocol converter provides the ability for
ASCII terminals—those used throughout NLM—to
use the vast library of 3270 applications and serv-
ices available on the 3033 system. These systems
are an important element in the MEDLARS 1lI in-
terim systems.

Equipment. In 1982, NLM installed its IBM 3033 mul-
tiprocessor system to support the present MEDLARS
system and services as the new capabilities of MED-
LARS Il are developed. In 1984, NLM completed its
upgrade to new technology IBM 3380 magnetic disk
storage. These units are much faster, more reliable, and
have greater capacity than any other drive available
today. As a result of this upgrade, NLM now has a
storage capacity of some 60 billion bytes of storage—
the equivalent of more than 18 million pages of infor-
mation.
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Office of Information Systems

In January 1984 a team of QCCS specialists con-
ducted a series of system simulations at the IBM Ra-
leigh, North Carolina facility to project NLM's future
computational needs. The simulations were based on
projected workload growth and the anticipated impact
of MEDLARS 1ll. The results showed that the NLM
processor's capacity will be reached in 1985. As a
result, initial planning for a new competitive procure-
ment to replace the IBM 3033 multiprocessor system
was started this year.

Computer Services

During this fiscal year, the Computer Services
Branch maintained an extremely high level of oper-
ational readiness. In FY 1984, with the advent of
online indexing and the implementation of the National
Cancer Institute’s PDQ) cancer information database,
systems reliability and availability became even more
critical. Service to both of these new online systems as
well as to MEDLINE users has been excellent, with
MEDLINE response times remaining in the range of one
to two seconds.

On March 30, 1984, NLM awarded contracts to
Telenet, Tymnet, and UNINET for data communica-
tions services. These data communications network
companies will provide continued toll-free access to
the NLM systems for users of NLM databases. The
NLM policy of equal access for all users, which was
first implemented with TYMSHARE (now Tymnet) in
1974 and supplemented later with Telenet, has now
been expanded to include UNINET access as well. The
new contracts have increased the areas of local area
telephone access to NLM databases.
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Henry M. Kissman, Ph.D.
Associate Director

The Toxicology Information Program (TIP), which
is the major responsibility of the Library’s Division of
Specialized Information Services (S1S), was established
in 1967 in response to the 1966 President’s Science
Advisory Committee report, ’Handling of Toxicological
Information.”” The objectives of the Program are to: (1)
create automated toxicology data banks, and (2) pro-
vide toxicology information and data services.TIP offers
three major types of services: it provides online serv-
ices, responds to queries, and supports other Govern-
ment agencies in their information needs.

Online Services

TIP develops and maintains the NLM Chemical
and Toxicological Files, which are online, interactive
information and data retrieval services in toxicology.
They include CHEMLINE, TOXLINE, RTECS, and the
Toxicology Data Bank. It is also responsible for DIR-
LINE, an online information resources directory file.

CHEMLINE (Chemical Dictionary Online) is an online
chemical dictionary and directory file. It allows users
to identify a chemical substance of interest, determine
which NLM files contain information for that sub-
stance, and aids in the formulation of an appropriate
search strategy for these NLM files. As of August 1984,
CHEMLINE contained records for 612,812 chemical
substances. It is updated bimonthly, and regenerated at
least once annually. In FY 1984, the average usage was
279 connect hours per month.

During FY 1984, improvements continued to be
made in the CHEMLINE file. In April more than
110,000 substance names from the RTECS, TDB, and
MeSH files were added to CHEMLIME, It is now possi-
ble to add chemical names, identified by NLM staff,
that are of emerging biomedical interest but are not
found in current sources. An agreement was signed
with United States Pharmacopeia, Inc. (USP) for the
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use of their validated drug nomenclature in CHEM-
LINE.

In order to learn more about the characteristics of
CHEMLINE users and their perceptions about the file, a
survey was begun of chemical information searchers in
cooperation with the NLM Operations Research
Group. In FY 1984, a questionnaire was designed and
approved by the Office of Management and Budget,
and an analysis of the workflow necessary for imple-
mentation of the survey was made. The survey and
analysis of the results will take place in early FY 1985,

TOXLINE (Toxicology Information Online) is an online
bibliographic database covering the toxicological ef-
fects of drugs and other chemicals. TOXLINE is updat-
ed monthly and, including its backfiles, now encom-
passes more than 1.4 million records from 1965 to the
present. During FY 1984, online usage of TOXLINE and
its backfiles was 10,650 hours.

New sources of information for enriching the
TOXLINE file were evaluated. A ‘toxicology’’ subset of
CRISP, the NIH database of research grants awards,
will be added to the RPRO) (Research Projects) subfile
of TOXLINE in FY 1985, as will the National Technical
Information Service’s Federal Research in Progress
database, FEDRIP. Selected portions of the Hazardous
Materials Technical Center Bulletin, the International
Labor Organization bibliographic database, and a
subset of the National Institute for Occupational Safety
and Health Technical Information Center database are
expected to be added to TOXLINE during FY 1985.

The TOXLINE files were regenerated in August
1984. The records were redistributed: TOXLINE
(1981-present), TOXBACK76 (1976-1980) and TOX-
BACK®65 (pre 1965-1975), and the language data ele-
ment was modified to facilitate retrieval of non-English
records.
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RTECS (Registry of Toxic Effects of Chemical Sub-
stances) is an online interactive database built and
maintained from data provided by the National Insti-
tute for Occupational Safety and Health (NIOSH) As
of September 1984 it contained records for 68,386
substances. Quarterly updates to the file provided In-
creases both in the number of substances covered and
in the scope of information relating to the toxicity of
chemical substances.

TDB (Toxicology Data Bank) is an online factual data-
base describing chemical substances that may be haz-
ardous and may have significant human exposure po-
tential. Records in TDB include information on phar-
macology and toxicology, manufacturing and use, envi-
ronmental and occupational exposure, and chemcal
and physical properties. Data are extracted from terti-
ary sources such as monographs and handbooks, as
well as from the primary literature Completed records
are evaluated by the TDB Peer Review Committee, a
group of toxicologists associated with the Toxicology
Study Section of the NIH Division of Research Grants.
The online file presently contains 4,112 records—of
which 4,077 are complete, and 35 are in processing
Online usage remained constant at approximately 200
hours per month in FY 1984,

Considerable progress has been made in enhanc-
ing the content and responsiveness of the TDB file. A
new record format was adopted, with more extensive
coverage n the areas of environmental pollution, safety
and handling, exposure standards and recommenda-
tions, and other health and environmental effects.
More than 3,000 records, many of which were updat-
ed and enhanced, have been converted into the new
format.

The Remote Data Entry System, developed by
NLM'’s Lister Hill Center, has been adapted for building
the TDB file. This minicomputer-based system permits
multi-site, online, interactive construction of records
through communication links installed between data
entry terminals and the host computer facihity. Other
software modules have been implemented to provide:
(1) computer conferencing for the peer-review process,
(2) in-process control tracking of record building and
review; and (3) electronic mail/message sharing capa-
bilities.

A new search/delivery system, which runs on the
same minicomputer used for file buillding and review,
was designed. It provides more user-friendly access to
the data and greater flexibility in output options. The
enhanced TDB file will be tested in the fall of 1984
and 1s scheduled to be available to domestic MEDLARS
users in the spring of 1985

DIRLINE (Directory of Information Resources Onhne),
an online interactive directory which refers users to or-
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gamizations and other sources of information n specific
subject areas, successfully completed its one-year ex-
penmental period in August 1984 Currently, records in
DIRLINE come from two sources the Library of Con-
gress’s National Referral Center (NRC) database, and
the National Health Information Clearinghouse (NHIC)
database

The NRC component contains information about
13,621 resource centers These centers include public
and private organizations, institutions, and groups and
individuals with specialized information in particular
fields. Each record 1s updated by the NRC at least
every two years.

The NHIC database, provided through an agree-
ment with the Office of [Disease Prevention and Health
Promotion of the Public Health Service, was added to
DIRLINE in June 1984 Initally, the Office provided
428 records, and has agreed to enhance DIRLINE by
approximately 1,000 records in FY 1985 NHIC con-
tains references to organizations that provide informa-
tion about various aspects of health and disease. Each
record in NHIC s updated at least once a year. DIR-
LINE is updated quarterly

User support for the NLM Chemical and Toxico-
logical Files continued to expand The manuals and
pocket cards, designed to aid users in searching the
files, were updated. The printed SAMPLER and audio-
visual Files Overview, both of which introduce the
new or prospective user to the files, were revised. A
slide/script on the orgamization and management of
the TIP was developed to be used in conjunction with
the existing TIP shde/scrnpt overview describing the
Program’s products and services Instructional packages
consisting of 35mm shdes and lecture guides were de-
veloped for each of the files, as well as the basic fea-
tures of the ELHILL search system Courses were de-
signed for a three-hour abbreviated end-user training
program and a six-hour end-user training program. The
abbreviated end-user training course was given for the
first time at the Amencan Chemical Society meeting in
Philadelphia, PA, on August 16, 1984

An expanded exhibit program at professional
meetings was started to acquant potential users in the
areas of chemistry, toxicology, and environmental
health with the NLM Chemical and Toxicological Files.
In the future, end-user traiming will be offered at pro-
fessional meetings 1in conjunction with the exhibit pro-
gram, and at governmental sites in the field.

CITE (Current Information Transfer in English). The
CITE Online Public Access Catalog in the NLM Read-
ing Room was enhanced to provide user-friendly
access to the MEDLINE medical journal hiterature data-
base. Walk-in patrons of the National Library of Med:-
cine are now able to scarch for biomedical books or
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journal articles using flexible natural language subject
queries. The CITE systems utilizes a ‘‘closest match’’
search strategy, automatically displays suggested medi-
cal subject headings, and shows retrieved documents
in a ranked sequence.

Query Response Services

Literature search and query response services in
toxicology are provided by both TIP and the NLM-
sponsored Toxicology Information Response Center
(TIRC) at the Qak Ridge National Laboratory in Tennes-
see.

TIP is currently developing a Query Response
service that closely parallels that of the NLM Reference
Services Division. A policy instituting charges for serv-
ices is under discussion. TIP continues to provide spe-
cially requested searches on a non-routine basis.

TIRC products and services are provided on a
cost-recovery basis. Charges for literature searches at
TIRC are $40 per hour for both domestic and foreign
users, with billing being handled by the National Tech-
nical Information Service (NTIS). TIRC performed ap-
proximately 400 full literature searches in FY 1984,
Most of the search requests were from Federal agen-
cies that have interagency agreements with NLM for
information support from TIRC.

Information Services to Other Agencies

TIP provides information support to several Feder-
al agencies. Current examples are the Agency for Toxic
Substances and Disease Registry, the National Toxicol-
ogy Program, the Food and Drug Administration, the
Department of the Army, and the National Institute for
Occupational Safety and Health (NIOSH). Literature
searches and related information services for these
agencies are provided by TIRC.

Hazardous Substances Information Services. A
major effort of TIP during FY 1984 has been in support
of the Department’s responsibilities under the Compre-
hensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), also referred to as the
“Superfund Act.” These activities were initiated in late
1982 and became fully operational in FY 1984. The
primary objectives are to: (1) enhance the NLM Chem-
ical and Toxicological Files with additional chemical
substance records and data pertinent to chemical
waste dumps or accidental spills; and (2) improve in-
formation dissemination capabilities for officials dealing
with hazardous chemicals—often in emergency or re-
medial situations.

An interagency agreement with the Agency for
Toxic Substances and Disease Registry, signed on june
28, 1983, was extended through FY 1984. The
Agency, formed under direction of the CERCLA, is the
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lead agency for the Department of Health and Human
Services’ Superfund activities, and is part of the Centers
for Disease Control in Atlanta.

While TOXLINE and CHEMLINE were enhanced
to some extent for CERCLA purposes, the major part of
the effort in FY 1984 was focused on enhancing the
TDB. An effort was made to identify additional data
sources to supplement the existing sources, especially
in the areas of environmental effects and occupational
safety. A workshop was held at NLM in spring 1984 to
better identify sources and their utility for TDB pur-
poses.

Since January 1983, NLM has directed the devel-
opment of a stand-alone, microcomputer-based work-
station—housed in a CODATA microcomputer—to
permit rapid and convenient access to chemical, toxi-
cological, and hazardous waste information for region-
al and field personnel at the Centers for Disease Con-
trol (CDC). The capabilities planned for this worksta-
tion encompass most of the major functions of the
Chemical Substances Information Network (CSIN) (see
below). Additional capabilities now under development
include: (1) post-processing of retrieved data, (2)
searching of local data files, (3) communicating with
other workstations, and (4) communicating with region-
al headquarters and field personnel via electronic mail/
messaging. The first field workstation is being deployed
to CDC for testing and evaluation.

In addition to the activities discussed above, NLM
supported the DHHS Hazardous Waste Information
Evaluation Subcommittee in selecting chemicals for
toxicity testing and incorporation of information into
the TDB, and conducted a feasibility study for the de-
velopment of hazardous chemical profiles.

Interagency Subcommittees. As part of its collabora-
tive work with other Federal agencies, TIP chairs the
Toxicology Information Subcommittee of the DHHS
Committee to Coordinate Environmental and Related
Programs, and the Chemical Substances Information
Network Subcommittee of the Interagency Toxic Sub-
stances Data Committee. The former group sponsors
and monitors the following three projects which are
operated by TIP.

TOXLTIPs (Toxicology Testing-in-Progress) is a
monthly publication that describes toxicity testing and
related epidemiological studies reported voluntarily by
governmental, industrial, and academic laboratories.
Coverage of literature reports on animal testing alterna-
tives was begun this year as a new feature. Each issue
also includes an alerting service entitled, ““Methods of
Testing Chemicals for Biological Effects.”” TOX-TIPS is
published monthly through NTIS and is available at
annual subscription rates of $45/domestic and $90/
foreign. The number of subscriptions has remained
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stable at approximately 625 worldwide. Contributions
to the publication were received chiefly from Federal
agencies and some industrial testing programs.

Two TOXLINE components, Research Projects,
carrying information on ongoing research in toxicology,
and the Toxicology Document and Data Depository
(TD3), with information about the report literature in
toxicology, are also sponsored by the Subcommittee.

As the name indicates, the CSIN Subcommittee
monitors the activities of the interagency CSIN (Chemi-
cal Substances Information Network) project which
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provides integrated access to specified files on MED-
LARS, the Chemical Information System, CAS ONLINE,
and ORBIT. CSIN facilitates online searching through a
minicomputer-based ‘‘gateway’’ system that functions
between the user’s terminal and the target online files
housed in government or commercial online systems. It
uses the preprogrammed search capabilities, SCRIPTs,
which essentially perform the online search for the
user, and TRANFORMs, which reformat the output of
one search for use as input to another search. NLM
has supported the CSIN project since its inception.



LISTER HILL NATIONAL CENTER FOR BIOMEDICAL

COMMUNICATIONS

Earl Henderson
Acting Director

In FY 1984, the Lister Hill National Center for Bio-
medical Communications conducted reviews of all its
intramural research and development projects. The Di-
rector asked senior researchers to develop documenta-
tion for new research and development projects and to
justify major ongoing activities. This marked the begin-
ning of a review process that included internal peer
review at the LHNCBC and review by the NLM's
Board of Scientific Counselors (the members of the
Board are listed in Appendix 4). This effort helped inte-
grate the programs and resources of the National Med-
ical Audiovisual Center with the programs of the
Center by identifying research projects which could ex-
ploit the personnel and research facilities of the new
Lister Hill Center. Potential research areas in computer
assisted instruction, medical decision analysis, and
human factors in information systems were defined
and staff training and project development for them
was begun,

Among new activities in FY 1984 were a series of
monthly seminars identified as “The Lister Hill Center
Seminars’’ which were held in the LHC auditorium.
Both focal and external experts in areas of increasing
interest to biomedical communications researchers dis-
cussed their recent research projects. Some experts
and their topics were, Robert Williges, Ph.D., Human
Factors Design of Human Computer Dialogues; Arthur
Elstein, Ph.D., Physicians’ Judgments About Estrogen
Replacement Therapy: A Study of Clinical Decision
Making; Dennis G. Fryback, Ph.D., Feedback Systems
for Improving Clinical Judgment; George R. Thoma,
Ph.D., Compression Technigues; Ms. May Cheh, Artifi-
cial Intelligence: Problems in Knowledge Representa-
tion; Mr. Charles Goldstein, Optical Disk Technology
and Library Information; Richard 8. Friedman, M.D.,
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Computer Simulation of the Patient Physician Encoun-
ter.

In addition, Dr. Ben Shneiderman of the University
of Maryland Computer Sciences Department presented
a seminar to LHNCBC and other NLM staff on Design-
ing Interactive Computer Systems. The Center also
sponsored presentations on the Health Education Net-
work and the Health Sciences Communication Associa-
tion, when the officers of those organizations attended
conferences at LHC. An increased number of technical
seminars and demonstrations were presented by visit-
ing faculty, commercial, and medical researchers.

In October 1983, Mr. Earl Henderson was select-
ed as the Deputy Director of LHNCBC. He was for-
merly the Chief of the Communications Engineering
Branch. In 1984, Dr. George Thoma was appointed
Chief of the Communications Engineering Branch. The
Director of the Center, Dr. Richard B. Friedman,
headed an effort to review and advise NLM manage-
ment on office automation strategies for the Library.
The effort culminated in new office automation for the
NLM which is now being implemented.

The Director of the Lister Hill Center, Richard B.
Friedman, M.D., left his position in July to return to the
University of Wisconsin Medical School. Mr. Earl Hen-
erson was appointed Acting Director while a search for
a successor is underway.

TIME

A major new project, known as Technological In-
novations in Medical Education (TIME), was begun in
the first quarter of FY 1984, The project is directed by
Dr. William G. Harless and involves staff from several
Lister Hill Center branches; thus, it is not reported
under the branch headings which follow, but has its
own section in this report.
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The primary goal of the TIME project is to address
the potential application of the new technologies of mi-
croprocessor, interactive laser disc, and speech recog-
nition to the education of medical students and medi-
cal practitioners. The new technologies offer unprece-
dented capabilities for interactive and visual presenta-
tions of educational material. The TIME project is ex-
ploring these capabilities by developing a series of
problem-based, patient-related clinical simulations.

The educational methodology being developed by
the project for the simulations has been labeled ‘“con-
textual learning.”” This method assumes that optimal
learning occurs when an interested, motivated student
is given the opportunity to observe and participate in a
relevant, believable simulated situation.

Each TIME simulation provides an appropriate
contextual framework for acquiring medical knowledge
and learning clinical decision making. The simulations
are carefully designed to engage the user in the life
story and health problems of the patient. Furthermore,
they provide the user with effective educational materi-
al (visual, audio, and textual) within the context of the
patient situation,

The first prototype TIME simulation to be devel-
oped has been completed. The patient, Frank Hall, is a
43-year-old male who arrives at the emergency room
complaining of weakness and abdominal pain following
an episode of vomiting blood two days earlier. The
Frank Hall simulation requires two videodiscs. Each
disc contains a variety of scenes depicting the patient’s
current experience in the hospital and significant past
experiences (through flashbacks) which are related to
his present iliness. Other scenes depict elements of the
physical exam and relevant diagnostic tests.

At the user’s verbal request any scene on any disc
is immediately available. The user selects scenes in any
order desired by speaking into the voice recognition
unit. Before using the simulation, the user trains the
system to recognize more than fifty control words.
About forty of these allow access to scenes concerning
the patient’s medical condition and social situation.
The remaining words (called system control words)
enable the user to independently manage the interac-
tive session or obtain help from the system.

The TIME program is designed to preclude the
need for either an on-site monitor or written user in-
structions. At the conclusion of the interactive session,
the user receives (evaluative graphic) feedback from
the system describing the type, amount and order of
information gathered during the simulation.

This prototype simulation has been formaily pre-
sented to the senior NLM management, Lister Hill
Center Staff, International Council of Scientific Unions-
Abstracting Board, American Association of Colleges of
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Pharmacy, and a variety of NLM visitors from both the
public and private sectors.

A supplementary disc for the Frank Hall simulation
is nearing completion. This prototype tutorial disc will
demonstrate further the possibilities for contextual
learning by providing the student with instruction in
relevant physical examination techniques and proce-
dures within the context of the medical problem.

A second prototype TIME simulation is currently
being developed concerning a geriatric patient in a
nursing home situation. It is scheduled for completion
during the first quarter of FY 1985.

During FY 1985 additional simulations will be cre-
ated. The TIME staff will evaluate the simulations and
develop research paradigms to explore the relevant
issues concerning the technological and educational in-
novations. In addition, presentations will be made to
interested medical and educational agencies, institu-
tions and societies; and manuscripts submitted for pub-
lication to medical and educational professional jour-
nals.

Communications Engineering

Electronic Document Storage and Retrieval (EDSR).
The EDSR Program is an ongoing effort to design, de-
velop, and evaluate a laboratory facility that will serve
as an engineering prototype to electronically store, re-
trieve, and display documents acquired by the Library
Its long-term goal is to help introduce advanced tech-
nology to aid the Library in fulfilling its missions in in-
formation processing as well as to serve as a national
archive for biomedical literature. The development of
the experimental system involves integrating various
components such as a document capture subsystem,
high density storage media, document display subsys-
tem, and a system controller. The resulting engincering
prototype enables both technical and operational eval-
uation to be done.

Document capture techniques are being explored
to scan electronically both loose-leaf and bound docu-
ments containing textual and graphic material 1)ocu-
ment storage in the prototype system is provided by
high-density magnetic disks allowing about a thousand
pages of storage, sufficient for preliminary experimenta-
tion and documentation. This storage medium will later
serve as a buffer storage for an archival storage subsys-
tem to be implemented by optical disk technology.
Documents are retrieved and displayed at a resolution
of 200 points per inch in both softcopy (electronic dis-
play) and hardcopy (paper) forms.

The first phase of the program is complete,
namely, a prototype system to scan, store, retrieve,
and display the exact images of paper documents. This
system is currently being used to demonstrate a poten-
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tial library application. First, a document image data-
base was built from the title pages and tables of con-
tents in cited books in a selected medical area. This
demonstration begins with performing a search on a
standard NLM bibliographic database yielding a list of
citations. For the citations of interest the image data-
base may be commanded to rapidly deliver the corre-
sponding exact document images. This is accomplished
by linking the bibliographic database on the Library’s
mainframe computer to the minicomputer that serves
as the system controller in the EDSR prototype.

Among the program’s next phases will be to de-
velop an archival capacity by means of optical disk
technology. Also, the hardcopy output is to be upgrad-
ed to allow plain paper output at a higher speed. The
present device has the disadvantage of requiring ex-
pensive chemically treated paper and its slow speed is
a deterrent to effective usage of the EDSR workstation,

The research effort will use the prototype system
as a test bed to evaluate and correct problems encoun-
tered in capturing images, transferring images to stor-
age media, retrieving and displaying images on output
devices, and evaluating factors such as display image
quality, system reliability, maintainability, the man-ma-
chine interface, and the utility of such a system to the
NLM mission in information processing. Other research
programs using the prototype system are being initiat-
ed. These involve image data compression and omni-
font text recognition.

Computer Science

Automated Classification and Retrieval. This new re-
search program will investigate, develop, and evaluate
information science, computational linguistics, and arti-
ficial intelligence techniques which support the auto-
mated classification and retrieval of biomedical litera-
ture. The program will include projects in the areas of
natural language understanding, knowledge representa-
tion, and information retrieval. The goal of these
projects is to explore their application to the develop-
ment of automated systems for identifying, represent-
ing, and retrieving relevant concepts and main ideas
from printed documents. The Center is pursuing this as
an intramural research program, but also seeks oppor-
tunities to collaborate with other organizations that are
conducting related research.

Two intramural research projects are being devel-
oped. The first is defined as a matcher between queries
and a knowledge base. The second is defined as a nat-
ural language understanding project.

A preliminary study explored the development of
semantic grammars and frame structures to represent
information in a selected group of English language arti-
cles about clinical drug treatment. The relevance of the
representations, as well as other representations devel-
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oped as part of the new projects, will be evaluated
with respect to queries used by library patrons. A set
of queries processed against various online retrieval
systems during 1983 was provided by the NIH Library
(patron names were deleted prior to their release to the
NLM) for such use.

Advanced Computer Science Resource (ACSR). The
Computer Science Branch, with the help of the Infor-
mation Technology Branch, procured and installed the
ACSR system which consists of two VAX 11/780 sys-
tems interconnected by an ethernet local area network.
This system, which was installed in January 1984, re-
placed two computer systems, a DEC 20/60 and a
DEC PDP 11/60. One of the new systems is connect-
ed to the ARPA/MILNET network. The ethernet, be-
cause it uses the TCP/IP protocols, is also part of the
ARPA/MILNET network. As a consequence, either
system has the capability for exchanging mail or files
and for remote terminal connections with many sites
throughout the United States. The ACSR runs under the
Berkeley version of the UNIX operating system and
supports a variety of text editors, program develop-
ment tools, graphics facilities, and languages and tools
applicable to artificial intelligence.

The text editors, EMACS and VI, are full screen
text editors and provide the capability of editing pro-
grams and documents. EMACS, through its macro lan-
guage feature (a lisp-like dialect), can be tailored to fit
a multitude of applications ranging from document
preparation to program development. These editors to-
gether with a collection of other programs provide an
environment to develop and test programs in the lan-
guages C, Fortran 77, Prolog, Interlisp, and Franzlisp.

The graphics facilities include a high resolution
laser graphics printer, graphics terminals, and software
to display graphics images on these devices.

The artificial intelligence languages and tools in-
clude the languages [nterlisp, Franzlisp, and Prolog;
and the expert system building tools AGE, EMYCIN,
and MRS.

Information Technology

Distributed Information System (DIS). The DIS pro-
gram encompasses several projects related to the effec-
tive distribution (as opposed to centralization) of ad-
vanced information systems technology. The projects
include:

* |nteractive Information

(1IMS)
¢ Network Access Information Workstation

Management System

¢ Integration of an Extended MUMPS Language
under UNIX

¢ Information Retrieval Testbed System
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The efforts of the Information Technology Branch have
been related to the above projects and have benefited
from a collaborative program with NLM's Specialized
Information Services in which the results have been ap-
plied to operational systems. The IIMS project is de-
signed to produce a working model for testing and
demonstrating advanced information management and
retrieval techniques which can be applied to full-text
databases. The project has been built upon concepts
and code developed for previous Lister Hill Center
projects including a Retrospective Data Entry System
originally used for conversion of NLM’s card catalog,
electronic mail initially developed for the integrated Li-
brary System, and a Distributed Information Delivery
System which demonstrated the microprocessor-based
delivery of a full-text encyclopedic data base.

The Network Access Information Workstation
project is to develop a user-friendly microcomputer
workstation that can facilitate access to different online
information sources. The workstation provides auto-
matic logon to online databases, automated search se-
quences (scripts), transformation of retrieved data to
standard formats, and transfer of data to a user’s per-
sonal filing system. The prototype has been based
upon a design for the Chemical Substances Information
Network which was originally implemented on a DEC
VAX 11/780. The workstation has brought the func-
tionality of the VAX implementation to an inexpensive
multi-user microcomputer and in the process has pro-
vided greater flexibility and ease of use. In collabora-
tion with Specialized Information Services and the
Council on Environmental Quality, a version of the
workstation that has been tailored for access to haz-
ardous waste information will be field-evaluated by the
Centers for Disease Control (CDC) in Atlanta. The
workstation will form the hub for a network of portable
computers that will be used by CDC personnel who re-
spond on-site to chemical emergencies and who re-
quire immediate and accurate information.

The third DIS project is the implementation of an
extended MUMPS programming language environment
under the UNIX operating system. MUMPS is one of
the ANSI-standard languages and has been extensively
used in biomedical computing applications. Two of the
strong points of the language are its interpretive nature
and an embedded database management system,
which are two features missing in UNIX. Since a signifi-
cant amount of software, including the IIMS, has been
developed for NLM in a version of MUMPS, the trans-
lation to a language that operates under a portable op-
erating system such as UNIX would increase the avail-
ability of this software and save the effort of recoding
these applications in another language. The Information
Technology Branch has begun testing commercial im-
plementations of MUMPS that exist under UNIX with a
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view towards defining the functions necessary to pro-
vide a translation of NLM software and an optimal
MUMPS environment in UNIX,

The last activity within the DIS program, the Infor-
mation Retrieval Testbed System, evolves from earlier
work in the area of natural-language queries and statis-
tical retrieval techniques. As part of that effort, a
system called ANNOD (A Navigator of Natural Lan-
guage Organized Data) was developed as a query
system for the Hepatitis Knowledge Base. The objec-
tive of the present effort is to create a testbed system
that will enable evaluation of the performance of statis-
tically based information retrieval systems. The basic
set of component programs, including word stemming,
thesaurus building, and ranking of retrieved output, has
been developed under the UNIX operating system and
will permit systematic testing of different retrieval strat-
egies and dependencies on the types of databases
searched. The Toxicology Data Bank file has been
stored on an IDM database machine to facilitate the
management of and access to a sample full-text data-
base. The project also includes the investigation of bit-
mapped display technology for window-based presen-
tation of text.

The National Demonstration Center for Educational
Technology. In 1984 a Lister Hill Center program was
initiated to establish a National Demonstration Center
for Educational Technology (NDC). This Center is to
provide an environment for, and demonstrate, state-of-
the-art-technologies in health-sciences-oriented com-
puter-based education. The Center will allow health
science educators—faculty and researchers—to have
access to a spectrum of computer-based educational
materials. In addition to demonstrations, the NDC will
serve as a laboratory for comparative studies and eval-
uation of such materials. The NDC facilities will in-
clude two demonstration areas and a conference
room; the latter to be linked electronically with the
former. Detailed plans have been drawn up for the
NDC, to be implemented in FY 1985.

Microprocessor Laboratory. In recognition of the de-
velopment, advances, and widespread utilization of mi-
croprocessor technology, the Lister Hill Center desig-
nated the space on the ninth floor as a microproces-
sor-based research and development laboratory. This
microprocessor laboratory will provide space for core
facilities and research and development—movable par-
titions allow the laboratory to be divided into as many
as eight separate areas. Planned core facilities include a
communications section, a software library/archive
area and a general purpose access area. The programs
targeted for initial occupancy all involve computer-
based education. The laboratory space will be reallo-
cated to new programs as old programs are phased
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out. Expected programs in artificial intelligence, distrib-
uted database systems, and human interfaces will be
housed in the laboratory in the future.

Processing of Bibliographic Citations. There is today
a large variety of online bibliographic citations serviced
by various retrieval systems such as SDC, Lockheed
DIALOG, BRS, NLM’s MEDLINE, etc. With the advent
of micro- and personal computers, coupled with soft-
ware programs such as ISI's SCIMATE, INSEARCH,
etc., an increasing number of users are ‘downloading’’
citations in machine-readable form. These downloaded
citations are usually incorporated into personal biblio-
graphic files and are often used as references in subse-
quent publications. Unfortunately, there are no biblio-
graphic citation standards and, hence, citation formats
differ between different databases and retrieval sys-
tems. Under such circumstances, it is natural to ask if it
would be possible to machine process the citations
into some common format, and then to provide an
easy means of formatting for different purposes.

Utilizing the powerful text analysis and manipula-
tion tools available in the UNIX operation system on
the Lister Hill Center's VAX 11/780 minicomputers,
programs were developed to process journal and pro-
ceedings citations into a common format and to pro-
vide a means of creating different reference formats.
These programs are presently being documented for
publication. It is expected that programs such as these
will be part of a growing collection of computer-based
tools available to all scholars in the future.

Electronic Mail. The Information Technology Branch
developed an electronic mail system in the language
MIIS as part of the Integrated Library System (ILS) pro-
gram (which terminated at the end of 1983). The mail
system design introduced many innovations including
the retention and categorization of messages to form a
personal information database for users. Following
completion of the ILS program, the electronic mail
system has been used in the Distributed Information
System (DIS) program to provide communication be-
tween the peer review committee members and the
staff of NLM’s Specialized Information Services.

Audiovisual Program Development

The Audiovisual Program Development Branch
(APDB) applies current and emerging video communi-
cation technologies and audiovisual techniques to
Lister Hill Center research, development, and demon-
stration projects and to the educational, research, and
information transfer needs of the health sciences com-
munity.

In order to carry out its program goals, the Branch
began a long-term updating of the Lister Hill Center
video and audio production facility. This will allow it to
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continue to support the premastering of materials for
new videodisc projects, and to include in these proto-
type materials the visual techiques consistent with cur-
rent computer based educational objectives. This year
the Branch emphasized updating the editing systems,
with future plans to upgrade the audio production,
video-graphics, and still recording systems.

Projects. Two medical simulations were produced as
videotape premasters for optical videodisc/microcom-
puter programmed demonstrations in the TIME series
(described earlier in this chapter). Experienced theater
performers were recorded in both studio settings and
on remote locations. Music, special effects, narration,
and electronically generated graphics were integrated
with live action and still frames for mastering onto mul-
tiple optical videodiscs.

An experimental videodisc was produced for the
History of Medicine Division Prints and Photographs
Collection, using more than 1,000 selected visuals
from that collection. A number of collaborating health
sciences institutions will test the feasibility of using the
videodisc and accompanying written materials as a
means of selecting prints or photographs for research
or educational purposes by medical professionals, au-
thors, publishers, teachers, students, and library pa-
trons.

In another activity, several hundred carefully se-
lected color slides of skin disorders were electronically
recorded, to be assembled on videodisc for a ‘‘der-
matologic diagnosis’’ project. Responsive to microcom-
puter programming, the demonstration visual database
will be tested in medical education settings to evaluate
its utility as a teaching/learning tool and as an aid in
diagnostic decision making.

Working with Dr. Frank Allen, Department of
Medicine, George Washington University School of
Medicine, the Branch’s staff used video microscopes to
continue to record materials from Dr. Allen’s extensive
collection of histology slides. When properly indexed
and enhanced with electronically generated graphic
descriptors and visual aids, a ‘‘Microanatomy Data
Bank Videodisc’’ will be developed. The disc will be
interfaced with microcomputer programming to create
interactive audiovisual learning units.

Two videotapes were produced, in collaboration
with the National Institutes of Health and the Food and
Drug Administration, as units in a training series for re-
searchers and health sciences administrators on the sig-
nificance, the historical development, and the federal
guidelines and regulations pertaining to the protection
of human subjects involved in medical research experi-
ments,

Selocted brain sections, plus 4 X 5" and 8" X
10" color transparencies from the Armed Forces Insti-
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tute of Pathology’s Dr. Yakovlev Brain Section Collec-
ton were recorded on both videotape and 35mm
motion picture film. This experiment is designed to as-
certain (1) if optical videodisc recording provides suffi-
cient resolution for cataloging and analyzing brain sec-
tions, and (2) to determine whether photographic
copies can be used in the videodisc production proc-
ess, rather than actual brain sections.

Support Activities. The Branch’s Graphics and Still
Photography Labs continue to provide visual informa-
tion materials in support of approved audiovisual de-
velopment projects and to other elements of the Li-
brary. The Branch'’s graphic artists are helping to test a
computer graphics system as a step toward upgrading
the presentation graphics support provided to the Li-
brary. The Branch also provides projection, audio re-
cording, and other audiovisual support to meetings
scheduled in the lister Hill Center Auditorium and
other NLM facilities by the Office of Training Facilities
Coordination.

Health Professions Applications

The principal activities of the Health Professions
Applications Branch this year were: 1) the continuation
and extension of the microscopy-pathology videodisc
testing, which now includes 35 test sites in U.S. and
Canadian medical schools, technical support to the
participating sites, and the evaluation of data from the
sites; 2) the continuing development of similar proto-
type videodisc projects in radiology and in suicide as-
sessment, planned as collaborations with other govern-
ment and non-government organizations; 3) the devel-
opment of a prototype videodisc and database in der-
matologic diagnosis; 4) the continuing roles in planning
and evaluating the Lister Hill Center and Office for
Protection from Research Risks (NIH) materials devel-
opment project; 5) directing two evolving projects in
nursing history, one in cooperation with the Public
Health Service nursing community and the other with
Freedmen’s Hospital alumnae; 6) the completion of a
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study and analysis of user responses to NLM’s audio-
visual loan program services; 7) completion of work on
NLM’s Scope and Coverage Task Force, resulting in
recommendations about the collecting of medical be-
havioral science materials; and 8) the securing of the
long-delayed approval by the Office of Management
and Budget of the selection-acquisition study, a con-
tract project at the University of lowa.

The Branch’s staff participated in a series of orga-
nizational development meetings with consultants from
Tricom, Inc., an organizational consulting firm. These
efforts resulted in a jointly prepared staff working paper
that included a new mission statement for the Branch;
a compilation of the staff's credentials, interests, and
work experiences; and brief descriptions of about 30
ongoing or suggested staff projects. These efforts con-
tributed to improved cooperation among HPAB staff.
As a follow-up to these meetings, staff prepared and
submitted several preliminary proposals for review.
These included proposed projects on test item banking
in health professions education, applications of clinical
decision analysis, uses of videodisc technology in
health professions education, health professionals’ in-
formation-seeking behaviors, and a history of medical
computer-based education.

Training And Consultation

The Training and Consultation Branch continued
its programs in support of the effective use of micro-
computer and audiovisual technologies in the health
professions. Information resources for health profes-
sionals were developed in the areas of microcomputer
and videodisc applications in medical education and in
selecting microcomputer authoring systems. The
Branch staff participated with the Information Technol-
ogy Branch staff and consultants to establish a National
Demonstration Center in Educational Technology.

The Training and Consultation Branch provided
more than 400 in-house consultations to health profes-
sional teachers, researchers, and administrators.
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William G. Cooper, Ph.D.
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The National Library of Medicine’s Extramural
Programs, authorized by the Medical Library Assist-
ance Act (MLAA) of 1965 and extensions, provide a
variety of assistance opportunities, through grants-in-
aid and contracts, to the health science information,
biomedical communication, and medical informatics
communities. Awards have assisted authors and schol-
ars, researchers and academicians, librarians and
media experts, computer scientists and linguists, and
information network and systems architects; collective-
ly their global objectives have helped in the preserva-
tion of health knowledge and in the expeditious utiliza-
tion of such knowledge. Funded projects range from
information resource improvement for the libraries of
rural hospitals to historical writings on significant health
topics to the initial stages of developing integrated aca-
demic information management systems with vast im-
plications for the basic fabric of how heterogeneous in-
formation is accumulated, stored, retrieved and amal-
gamated in multi-faceted health conglomerates. Re-
gional Medical Library contract activities, also author-
ized by the MLAA, are described in the chapter, Li-
brary Services and Operations.

The authorizing legislative language of the MLAA
has remained substantially unchanged since the Public
Law was enacted almost twenty years ago; however,
the implementation of this flexible law has consistently
reflected the juxtaposition of contemporary health sci-
ence information needs and the rapidly evolving tech-
nologies through which these needs can be best ad-
dressed.

Ten years ago this report described the Extramural
Program interests and provided examples of the year’s
accomplishments for the $7.6 million expended under
the MLAA authorities. It is noted that the only explicit
statement relative to automation technology in the FY
1974 report—indeed the only use of the word ‘‘com-
puter’—is in the descriptive sentence, ‘‘Several groups
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of investigators, with NLM support, have been testing,
developing, and demonstrating the use of the computer
in automating various library activities. . . .”” A decade
later, the current report also describes grant program
mechanisms and examples of MLAA awards for the
$7.5 million obligated during the year, but closer ex-
amination of the context of this support reveals a quite
different dynamic. In FY 1984, more than 67% of the
grant dollars expended were for activities directly de-
pendent on the availability and the capability of the
computer.

MLAA sponsored research, the initially disappoint-
ing weak link of the 1965 Law’s provisions (according
to a 1971 analysis by NLM Director Cummings) has
come of age through opportunities afforded by com-
puter technologies; the same, forward-looking objec-
tive of the 1974 awards for ‘‘testing, developing and
demonstrating the use of the computer in automating
various library activities’” has become the prerequisite
for this generation’s new Resource Grant Initiative (see
IAIMs); and NLM’s new 1984 training awards now
focus exclusively on advanced training of promising
post-doctoral scientists for research careers in medical
informatics (computers-in-medicine). Given the perva-
siveness of the computer, it would be unusual if these
trends were any less evident in the descriptive data for
recent NLM assistance awards. It is said, however, that
“the mode by which the inevitable comes to pass is
effort” and less directive effort on NLM’s part might
have cast a somewhat different FY 1984 Extramural
Programs report.

MLAA appropriations for fiscal years 1974 and
1984 were almost identical. Even though some of the
intervening years provided larger spending levels, the
annual average for MLAA funds for the decade was
less than $8.25 million. In addition, since FY 1981 the
Extramural Programs have operated on a year to year
reauthorization provided by annual appropriation acts



Programs and Services, FY 71984

rather than by specific multi-year renewals of the
MLAA Public Law. In regard to the recent years’ ap-
propriation levels, as well as postponements of the
MLAA renewal, it should be noted that in neither in-
stance were actions, or lack of actions, in any way at-
tributable to concerns about the progress, results, or
continued need of the MLAA programs. As is often the
case with complex, omnibus legislative bills, involving
appropriations and statutory authorities for a number of
bureaus and institutes, final action on noncontroversial
parts of the bills depend on resolution of the whole.

Currently, a 3-year extension of the MLAA au-
thorities is pending joint congressional committee
action and the proposed authorization levels, if real-
ized, would provide the initial steps toward an im-
proved extramural assistance operation.

Research Grants

Ever expanding medical knowledge and changing
dimensions of health care delivery raise challenging
questions about managing health information effective-
ly. Scientific investigations of these questions are spon-
sored by NLM's research awards. This research attracts
workers in many disciplines. The questions studied in-
clude the organization of medical knowledge, econom-
ic and social issues of information service, analyses of
medical bibliography as a mirror of scientific activity,
and assessments of the scientific literature in terms of
its validity and reliability.

At Mount Sinai School of Medicine in New York
City, for example, reports of controlled clinical trials
are analyzed to determine how valid the trial proce-
dures are. The published trial reports are also com-
pared against those which have not been published to
see whether they reflect different scientific methods.
The long-term goal is to derive standards for clinical
trial reports which investigators, their sponsors, and
scientific journal editors will find helpful.

At Case Western Reserve University in Cleveland,
the usage of medical libraries has been surveyed in a
study which combines usage statistics with data on in-
formation service costs. The study results are comple-
mented by a similar assessment of information eco-
nomics in general academic libraries, sponsored by the
National Science Foundation.

Within recent years, exciting advances in the com-
puter sciences, together with new discoveries in the
cognitive, behavioral, and linguistic sciences, suggest
innovative possibilities for bringing relevant knowledge
directly to bear on clinical activities. In 1978, the Na-
tional Library of Medicine convened a distinguished
task force to consider these developments as a possible
research focus. The task force recommendations led to
a research program initiative entitled ‘‘medical informa-
tics.” Over a 5-year period, it has been possible to
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support fundamental studies on computerized reason-
ing via artificial intelligence, on the nature of clinical
thought processes in medical decision-making, and on
the attributes of medical language. Related studies con-
cern retrieval of information from graphic images and
mathematical models of medical problem-solving. Ex-
amples of the broad scope of medical informatics
projects follow.

At Stanford University, research into computerized
representation of medical knowledge has yielded a
computer program that represents and assesses treat-
ment planning for cancer patients.

At Latter Day Saints Hospital in Salt Lake City,
computer-based logic is being studied for diagnosis and
treatment of coronary artery disease. The resulting pro-
gram will be available to practitioners through a local
computerized hospital information system.

Growing interest in medical informatics as a re-
search field is one indication of the program’s success,
but the challenging issues involved require additional
experienced investigators. This program uses different
kinds of grants to foster career growth in medical infor-
matics. Besides the usual investigator-initiated research
grants, there are New Investigator Research Awards
and Research Career Development Awards for promis-
ing younger scientists. The program stresses fundamen-
tal work on utilization of knowledge, but the research
supported must necessarily take place in a health con-
text. Where appropriate, NLM collaborates with other
Federal programs, at NIH and elsewhere, to support
research projects of mutual interest.

Recent publications resulting from NLM grant sup-
port are included in Appendix 2.

Medical Library Resource Grants

The objective of this grant program is to assist
health science libraries by increasing their resources
and expanding their service capabilities. Medical Li-
brary Resource Grants are of two types: The Resource
improvement Grant assists single institutions and con-
sortia in developing basic collections. The Resource
Project Grant is directed toward established health sci-
ence libraries and enables them to undertake new serv-
ices or expand existing ones. Libraries of various orga-
nizations involved in health education, research, and
patient care are eligible to apply.

In FY 1984, 16 new Resource Improvement
Grants were awarded; seven were to single institutions
and nine to consortia serving some 66 members.

Among the nine Resource Project Grants awarded
in FY 1984, two were for statewide networks and one
for a local network. Computer-based information sys-
tems will be installed in the medical libraries of the
Medical University of South Carolina and the Universi-
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ty of South Carolina. In subsequent years the system
will be extended to the libraries of the Area Health
Education Centers and to other library consortia
throughout the state of South Carolina. In the State of
Washington, a coordinator will assist in developing
health sciences libraries and in creating a statewide
network, Such a network will strengthen resources and
services in existing libraries and will provide new
access points to health information for currently un-
served health professionals. A grant to the library of
Cornell University Medical College in New York City
will support the installation of a computer-based library
information system. In the second year, the system will
be extended to three affiliated hospital libraries.

Two grants have been made to permit health sci-
ence libraries to provide audiovisual services. At Mai-
monides Medical Center in Brooklyn, Resource Project
Grant funds will establish a learning resource center
within the library. In northern Maine, a regionally
shared audiovisual colfection will be established to ac-
commodate the continuing education and inservice
training needs in seven small hospitals in Aroostook
County.

Two institutions will be introducing new services
to patrons which go beyond the traditional library
roles. A Resource Project Grant awarded to the Uni-
versity of Maryland in Baltimore will assist in providing
faculty with direct access to reference, online searches,
photocopy, and interlibrary loan services via an elec-
tronic mail link with the Health Sciences Library. At the
Dahlgren Memorial Library of Georgetown University
Medical Center, a Library Computer Information Serv-
ice will be established to provide a learning laboratory
environment where students, faculty, and staff may
obtain guidance in the use of microcomputers and in
database development.

Two Resource Project Grants will assist in the
preservation and organization of special collections.
Ross A. McFarland is considered one of the founding
fathers of the study of human factors in aviation. His
personal collection in aerospace medicine and human
factors engineering, held at Wright State University,
Dayton, Ohio, will be made available to the scholarly
community. W. Horsley Gantt was the only American
to have studied with Pavlov for an extended period.
He then pioneered Pavlovian theory and methodology
in the United States. The objective of this grant is to
preserve and organize his papers so that they will be
accessible to historical scholars, clinicians, and medical
scientists.

IAIMS Programs. The NLM-supported study by the
Association of American Medical Colleges, ‘Academic
Information in the Academic Health Sciences Center:
Roles for the Library in Information Management,”
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identified the need for academic health sciences cen-
ters and hospitals to take immediate steps to use new
information technologies to facilitate the flow of re-
corded biomedical knowledge throughout the institu-
tion in as direct and useful a form as possible. The
study recommended the development of prototype
network systems as well as programs that encourage
the rapid integration of information technologies in the
learning and practice of the health professions.

In response to the study’s recommendations, NLM
launched a program to support the development of In-
tegrated Academic Information Management Systems
(IAIMS). The 1AIMS concept is to use computer and
communications technologies to bring together oper-
ational and academic information in support of health
research, education, patient care, and management.
NLM's foremost activity in this area is support of stra-
tegic planning for the development of integrated infor-
mation systems in academic health science centers.
The next phases in sequence are to develop models in
which IAIMS concepts resulting from the plan are
tested on a small scale, followed by the implementa-
tion phase of full-scale development based on success-
ful modelling of critical plan elements.

NLM’s initial response to the AAMC report was to
solicit proposals for IAIMS strategic planning activity in
accord with specific steps recommended in the report.
In September 1983, contracts were awarded for |IAIMS
planning to Columbia University, Georgetown Universi-
ty, the University of Maryland, and the University of
Utah. These contractors, guided by NLM’s contract re-
quirements and and specifications, began the strategic
planning process for health sciences information man-
agement through a series of self-studies to assess the
technological capabilities, potentials, and needs of their
own institutions and to define the academic informa-
tion management system accordingly. These contracts
will end in June 1985. Another IAIMS planning con-
tract was awarded in January 1984 to the Oregon
Health Sciences University in response to congressional
interest stimulated by the AAMC report and by a per-
ceived need to test the IAIMS concept in the state of
Oregon.

NLM subsequently announced the availability of
IAIMS grants as a part of the Medical Library Resource
Project Grant program for FY 1984. Utilizing the grant
mechanism for support recognizes the advantages of
supporting IAIMS planning operations which are institu-
tionally unique and therefore institution-initiated. The
first two awards under the IAIMS grant program were
made in June 1984 to the University of Cincinnati
Medical Center and the Baylor College of Medicine.
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Training Program

Research issues in the health information and
health computer sciences call for highly trained, cre-
ative talent, able to articulate medicine with computers
and health care with information science. There is a
particular need in academic medicine for a new disci-
pline—health information or health computer science.
Through its training program, NLM provides grants for
research career training in this field of medical informa-
tics.

In 1984, five awards were made in this new
Health Computer Sciences Research Training program.
Each site offers an excellent setting for didactic instruc-
tion; involvement in major, ongoing health computer
science studies; and opportunities for work in ad-
vanced information science research. Subsequent to
their training period, these newly trained investigators
will contribute to the growth of science by their studies
of the role of knowledge in professional life, by analy-
ses of the social structures for managing knowledge,
and by advancing the frontiers of the computer sci-
ences for organizing, retrieving, and utilizing health
knowledge. Twenty-two postdoctoral trainees are au-
thorized for this year.

The five training sites and Directors are:

Marsden S. Blois M.D., Ph.D.
University of California, San Francisco
School of Medicine

San Francisco, CA 94143

Lael Gatewood, Ph.D.
University of Minnesota
School of Medicine
Minneapolis, MN 55455

Robert R. Greenes, M.D., Ph.D.
School of Public Health
Harvard University

Boston, MA 02115

Stephen G. Pauker, M.D.

Tufts-New England
Medical Center Hospital

Boston, MA 02111

Edward H. Shortliffe, MD., Ph.D.
Stanford University
School of Medicine
Stanford, CA 94305

Publication Grants

Biomedical scientific publication grants facilitate
the dissemination of health information important to
medical progress. The domestic Publication Grant Pro-
gram provides selective support for not-for-profit bio-
medical publications, including critical reviews and

38

monographs in health fields; publications in library and
information science and in biomedical communication;
temporary support for periodical publications; studies
in the history of medicine; translations of current for-
eign biomedical monographs; proceedings of symposia
related to U.S. health needs; and secondary literature
tools in the health sciences (such as annotated bibliog-
raphies, catalogs, and atlases).

Together with its complementary activity, the Spe-
cial Foreign Currency Program, the Publication Grant
Program assists the advancement of the medical sci-
ences and aids in the dissemination and exchange of
scientific and other information important to the
progress of medicine and health.

During FY 1984, 20 publication grants were
awarded, totaling $623,151. Of these, 9 were new
awards, including one for a comprehensive inventory
by the American Hospital Association of machine-read-
able data files containing U.S. health care data since
1970. The continuing emphasis in this program upon
high-quality, but low-cost, projects that are scheduled
for early publication was reflected in the average
amount of a publication grant in FY 1984—approxi-
mately $23,000 in direct costs.

Among the 25 studies received in FY 1984* which
had been supported earlier by the Publication Grant
Program was a monograph on Simulation of Infectious
Disease Epidemics, by Eugene Ackerman, Lila R. Elve-
back and John P. Fox (Springfield, lllinois: Charles C.
Thomas, 1984), in which the authors present mathe-
matical models for examining the behavior of patho-
genic agents in human populations. Their study is ex-
pected to contribute to the improvement of the public
health control of infectious diseases. Another significant
volume published this year is a reference source for re-
searchers of craniofacial development, depicting the
mammalian species most widely used in medical re-
search: The Postnatal Development of the Rat Skull,
by Melvyn J. Baer, James F. Bosma, and James L. Ack-
erman (Ann Arbor, Michigan: The University of Michi-
gan Press, 1983). Also completed this year with grant
support was a historical study on Morgagni (1682-
1771), recognized as one of the founders of modern
pathology. This collection of the records of one hun-
dred of his most interesting consultations makes avail-
able for the first time in English an important resource
in the history of clinical medicine: The Clinical Consul-
tations of Giambattista Morgagni: The Edition of
Enrico Benassi (1935). Translated and Revised by Saul

*See Appendix 2 for a complete listing of books, periodi-
cals and journal articles received in FY 1984 resulting from
NLM Extramural Program Grants and Special Foreign Curren-
cy Awards.
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Jarcho, with new preface and supplements. (Boston:
The Francis A. Countway Library of Medicine, 1984.)

Special Foreign Currency Program

Authorized originally under Public Law 480, the
Special Foreign Currency Program is today a valuable
supplement to the domestic Publication Grant Program
in the preparation and publication of biomedical stud-
jes useful to the U.S. health professions. The oldest of
the Library’s extramural support activities, the P.L. 480
Program is not funded in U.S. dollars, but with U.S.-
owned foreign currencies which accrue in certain
countries abroad from the sale of surplus U.S. agricul-
tural products. During FY 1984, NLM'’s Special Foreign
Currency Program funded projects in Poland, Yugo-
slavia, Egypt, India, and Pakistan.

Administered jointly with the Publication Grant
Program by the International Programs Branch, the P.L.
480 Program in FY 1984 sponsored 68 active projects,
totaling $1,084,939 U.S. equivalent dollars. Almost 60
percent of the program was carried out in India, about
25 percent in Poland and the remaining projects in
Egypt, Israel, Pakistan, and Yugoslavia.

About half of the awards supported the prepara-
tion of scholarly research monographs and the transla-
tion and publication of classics in the history of medi-
cine. Another fourth of the program funded the prepa-
ration and publication of critical reviews and biomedi-
cal monographs identifying the status of research and
practice in various health fields and emerging trends

Table 12
Extramural Grant and Contract Programs

for future developments. The program also supported
the translation and publication of current foreign lan-
guage biomedical studies, as well as several bibliogra-
phies.

Among the other new projects activated in the
Public Law 480 Program in FY 1984 was the publica-
tion of an English-language translation of Kharitonova
and Leonov’'s Omsk Hemorrhagic Fever, a Russian
study described as a ""benchmark work’’ in the identifi-
cation of Omsk hemorrhagic fever as a waterborne in-
fectious agent. The use of P.L. 480 funding for the
printing costs of two significant historical translations,
prepared by eminent U.S. scholars under the Publica-
tion Grant Program, extended the resources for NLM's
scientific publication activities: Johannes Mueller and
the Nineteenth-Century Origins of Tumor Cell
Theory, edited and translated by Dr. L.). Rather; and
Vincenzo Chiarugi, On Insanity and Its Classification,
translated and edited by Dr. George Mora.

Among the books received in FY 1984 were a
critical review by the late Polish hematologist, Dr.
Maria Wazewska-Czyzewska, on Erythrokinetics, a
survey of the quantitative, dynamic study of /in vivo
production and destruction of erythrocytes; Boris E.
Kotliar's Neural Mechanism of Conditioning, translat-
ed in Tunisia and published in Yugoslavia; and K.V. Su-
dakov’'s Emotional Stress and Hypertension, a review
of the relationship between emotional stress reactions
and cardiovascular disorders, with particular reference
to hypertension,

Category FY 1982 FY 1983 FY 1984
ReSEArCR.....ccccvviiiiiiiccie e e (31) $2,574 (29) $2,782 (29) $2,399
Resource Projects.......cccccceeeveiveniirinieecnrenaennn (14) 520 (11) 575 (16) *1,114
Resource Improvement...........ccccceecvvieeeeeeneeien (25) 551 (29) 636 (22) 614
TPAINING .oeevrieiiiee e ce e e (9 930 (9 733 9 786
Special Scientific Projects............c..ccccceverievnnenns (2) 22 (1 34
Regional Medical Libraries (contracts) .............. (9 2,399 (7 2,300 (7) 2,000
Publications ..........cccccovvviiiiiieniie e (20) 504 (19) 440 (20) 587

Total ..cveeiiiiciee e (110) $7,500 (105) $7.500 (103) $7,500

Note: Figures in parentheses refer to number of projects.

*Includes IAIMS Projects (2) $134
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INTERNATIONAL PROGRAMS

Calvin H. Plimpton, M.D.
Special Assistant for International Programs

The International programs of the National Library
of Medicine are a natural extension of NLM’s domestic
responsibilities and illustrate the impact of a national
resource on international communications.

International MEDLARS Agreements

The National Library of Medicine currently has
MEDLARS agreements with partners in 13 foreign
countries and with the Pan American Health Organiza-
tion in Brazil (BIREME). (See Table 13.) A technical
meeting followed by an International MEDLARS Policy
Advisory Group (IMPAG) meeting will be held in Be-
thesda, Maryland in November 1984. Major topics to
be discussed are progress in MEDLARS |1l (the National
Library of Medicine’s third major automation improve-
ment and development program), pricing of NLM serv-
ices, downloading and vending, future trends vis-a-vis
file merging, impact of electronic publishing, quality fil-
ters and other output options, and scope and coverage
in relation to other databases.

Collaboration with the Chinese Academy
of Medical Sciences

The Chinese Academy of Medical Sciences, Insti-
tute of Medical Information, continues to show in-
creased interest in setting up a MEDLARS Center in the
People’s Republic of China. Attempts are being made
through correspondence to arrange proper computer
compatibility with NLM. In the interim, NLM continues
to provide Selective Dissemination of Information (SDI)
searches to the Chinese Academy of Medical Sciences.
It is hoped all problems will be resolved in the near
future so that NLM may begin to send MEDLARS
tapes.

Collaboration with India

India has shown an interest in sharing advances in
science and technology. As a result, the NLM sent a
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delegation of three to India in February to discuss the
possibility of setting up a MEDLARS Center in New
Delhi. It was agreed by the NLM and the Indian Coun-
cil of Medical Research and the National Planning
Commission that the main base of the service should
be in the National Informatics Center with terminals at
the National Medical Library as well as other locations
to be later designated. Negotiations between NLM and
the various Indian agencies are underway.

Collaboration with the World Health
Organization

The National Library of Medicine and the World
Health Organization Special Program for Research and
Training in Tropical Diseases continued to cooperate in
the publication of the Quarterly Bibliography of Major
Tropical Diseases. NLM prepares camera-ready copy
which WHO prints and distributes to 6,000 institutions
in the developing countries. The bibliography is pre-
pared from the MEDLINE system and covers diseases
identified by WHQO for special attention—filariasis,
leishmaniasis, leprosy, malaria, schistosomiasis, and
trypanosomiasis.

NLM has begun its third year of collaboration with
the WHO programs for control of diarrheal diseases to
publish a recurring Bibliography of Acute Diarrheal
Diseases. The same arrangement, whereby NLM pro-
duces camera-ready copy from MEDLINE and WHO
prints and distributes the publication, is used for both
recurring bibliographies.

NLM and WHQ continued the collaborative ar-
rangement to provide photocopies of journal articles to
requesters in developing countries of the WHO Re-
gions of Africa, Eastern Mediterranean, and South East
Asia. Under the arrangement, WHO supports one indi-
vidual who is in residence at NLM to provide this serv-
ice. The activity is essential but it can only respond
partially to the existing biomedical and health informa-
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tion needs of developing countries. Some 18,000 pho-
tocopies of articles have been provided to developing
countries since this arrangement began October 1,
1979.

Collaboration with the Pan American
Health Organization

The National Library of Medicine and the Pan
American Health Organization continued to cooperate
to publish a recurring B8ibliography of Respiratory In-
fections in Children. This bibliography is drawn from
the contents of the MEDLINE system with NLM provid-
ing PAHO with camera-ready copy which PAHO
prints and distributes.

International Visitors

In FY 1984, the National Library of Medicine re-
ceived international visitors from Austria, Australia,
Benin, Brazil, Bulgaria, Canada, People’s Republic of

Table 13
Non-U.S. MEDLARS Centers

China, Republic of China, Colombia, Costa Rica,
Cyprus, Denmark, Egypt, Finland, France, Germany,
Guyana, Guatemala, Haiti, Honduras, India, Indonesia,
Italy, Jamaica, Japan, Korea, Lebanon, Nigeria, Roma-
nia, Saudi Arabia, Spain, Sweden, Switzerland, Tunisia,
Turkey, Yugoslavia, United Kingdom, and Venezuela.
The visitors represented developed and developing
countries throughout the world and were provided de-
tailed discussions by NLM staff on activities of mutual
interest. Formal delegations were received from Ger-
many, Japan, Romania, People’s Republic of China,
France, Saudi Arabia and Italy. Topics of general inter-
est included biomedical and health information pro-
grams, medical research and education, library science,
setting up new libraries, and research and develop-
ment.

In addition, the National Library of Medicine pro-
vided specialized training to several individuals from
various countries during the past year.

Tapes Tapes/software Online NLM
Germany Australia Canada
Japan PAHO Colombia
Switzerland Sweden italy
France* Kuwait
Mexico

South Africa
United Kingdom

*Online NLM also
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APPENDIX 1: STAFF BIBLIOGRAPHY

The following works were published by National Li-
brary of Medicine staff in FY 1984:

Benson, D.A., Gottlieb, A., and Vasta, B.M.:
Microcomputer-based information workstation (ab-
stract). American Chemical Society Abstracts Bulletin
36(1): 14, 1984.

Bernstein, L.M., Siegel, E.R.,, and Sneiderman,
C.A.: Computer retrieval and analysis of gastroenterol-
ogy literature. Frontiers of Castrointestinal Research 7:
147-185, 1984.

Bernstein, L.M. and Williamson, R.E.: Testing of a
natural language retrieval system for a full text knowl-
edge base. Journal of the American Society for Infor-
mation Science 35(4): 235-247, 1984,

Burnside, )., Craig, P.N., and Guthrie, G.T.: NLM-
CHEMSORT: an algorithm and computer program for
sorting chemical names. Journal of Chemical Informa-
tion and Computer Sciences 24(1): 39-41, 1984,

Cassedy, ).H.: American Medicine and Statistical
Thinking 1800-1860. Cambridge, Mass., Harvard
University Press, 1984, 306 pp.

Cassedy, |.H.: Highlights in the Development of
Medical History in the United States: Materials from
an Exhibit. Bethesda, Md., National Library of Medi-
cine, 1984, 30 pp.

Cassedy, ).H.: Review of This Land, This South:
An Environmental History by Albert E. Cowdrey. Bu/-
letin of the History of Medicine 58(3): 444-445,
1984.

Colaianni, L.: Administration of personnel. In Brad-
ley, )., (Ed.): Hospital Library Management. Chicago,
Ill., Medical Library Association, 1983, pp. 229-243.

Colaianni, L.: President’s page, Phyllis S. Mirsky,
1984/85. Bulletin of the Medical Library Association.
72(3): 316~318, 1984.

Cookson, ).: A demonstration database for docu-
ment images. In André Duerinckx, et al. (Eds.): Pro-
ceedings of the IEEE Computer Society International
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Symposium on Medical Images and Icons. Silver
Spring, Md., IEEE Computer Society Press, 1984, pp.
30-38.

Craig, P.N.: QSAR-origins and present status: an
historical perspective. Drug Information Journal 18:
123-130, 1984.

Doszkocs, T.E.: Automatic vocabulary mapping in
online searching. /nternational Classification 10(2):
78-83, 1983.

Doszkocs, T.E.: CITE NLM: natural-language
searching in an online catalog. /nformation Technolo-
8y 2(4): 364-80, 1983.

Friedman, R.B.: The academic medical center.
Journal of Medlical Education 59: 539-546, 1984.

Friedman, R.B.: Myths about computers and medi-
cine. Cornell University Medical College Alumni
Quarterly 47(2): 2-10, September 1984,

Friedman, R.B.: Selecting a personal computer.
MEDCOMP 1(1): 60-71, 1983.

Friedman, R.B., Entine, S., Carbone, P.: Experience
with an automated cancer protocol surveillance
system. American Journal of Clinical Oncology 6:
583-592, 1983.

Goldstein, C.M.: Computer-based information stor-
age technologies. Annual/ Review of Information Sci-
ence and Technology (ARIST) 19: 65-96, 1984.

Goldstein, C.M.: Storage technology: present and
future. Microcomputers for Information Management:
An International Journal for Library and Information
Service 1(2): 79-94, 1984,

Humphrey, S.M.: Current awareness in biomedical
computing by searching MEDLINE at NLM. S$/GB/O
Newsletter 6(4): 21-32, 1984.

Humpbhrey, 5.M.: File maintenance of MeSH head-
ings in MEDLINE. Journal of the American Society for
Information Science 35(1): 34-44, 1984,
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Humphreys, B.L. Cataloging: general consider-
ations and descriptive cataloging. In Darling, L.,
Bishop, D., and Colaianni, L.A. (Eds.): Handbook of
Medical Library Practice, Fourth Edition, Vol. Il. Chica-
go, Ill., Medical Library Association, 1983, pp. 183~
251,

Kenton, D.: The development of a more equitable
method of billing for online services. Online 8(5): 13-
17, 1984.

Krivatsy, P.: Medical Incunabula and the Diffu-
sion of Scientific Knowledge: Incunabula in the Na-
tional Library of Medicine. Bethesda, Md., National Li-
brary of Medicine, 1984, 14 pp.

Locatis, C. and Atkinson, F.: Media and Technolo-
gy for Education and Training. Columbus, Ohio,
Charles E. Merrill, 1984.

McHale, C.G.: MEDOC: index to U.S. Govern-
ment publications in the medical and health sciences.
Microform Review 12(4): 289-90, 1983.

Mehnert, R.B.: National Library of Medicine. In
Ehresman, J. (Ed.): The Bowker Annual of Library &
Book Trade Information. New York, R.R. Bowker,
1984, pp. 135-138.

Merriam, M.S. and Thoma, G.R.: An interactive
videodisc for visitor information. In Williams, M.E. and
Thomas, H.H. (Comps.): Proceedings of the Fifth Na-
tional Online Meeting, New York, April 10-12, 1984,
Medford, N.)., Learned Information, Inc., 1984, pp.
195-206.

Page, N.P. and Kissman, H.M.: On-line sources
for toxicology and safety data. In Bennett, G. and Ber-
nard, H. (Eds.): Proceedings of the National Confer-
ence and Exhibition on Hazardous Wastes and Envi-
ronmental Emergencies (Toxicology & Health), Hous-
ton, Texas March 12-14, 1984. Silver Spring, Md.,
Hazardous Materials Control Research Institute, 1984,
pp. 409-412.

Parascandola, ).: John J. Abel and the founding of
ASPET. The Pharmacologist 26: 37-40, 1984,

Parascandola, ).: Review of A Bio-Bibliography for
the History of Biochemical Sciences Since 1800 by
Joseph S. Fruton. Bulletin of the History of Medicine
58: 281, 1984.

Parascandola, ).: Review of History of Clinical
Chemistry by Johannes Buttner. Pharmacy in History
26: 163-164, 1984.

Pomeroy, E. and Toothman, |P: Medical Applica-
tions Microcomputer Software. Springfield, Va., Na-
tional Technical Information Service, 1983, 22 pp.
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Pomeroy, E. and Toothman, )P: Videodisc and
Medical Education. Springfield, Va., National Technical
Information Service, 1983, 8 pp.

Price, D.: Video Bulletin Board: A Microcomputer
Based Information Distribution System. Springfield,
Va., National Technical Information Service, 1984, 34
pp.

Schoolman, H.M.: Overwhelmed and underpre-
pared: the clinician and medical information. Update:
Computers in Medicine 2(4); 20-23, 1984.

Siegel, E.R., Kameen, K., Sinn, S.K., and Weise,
F.O.: A comparative evaluation of the technical per-
formance and user acceptance of two prototype online
catalog systems. /nformation Technology and Libraries
3(1): 35-46, 1984.

Smith, K.A.: National Library of Medicine. ALA
Yearbook 8:188, 1983.

Smith, K.A.: Review of The Information Dilemma
by Harry M. Kibirige. FLC Newsletter, pp. 6-7, August
1984.

Sneiderman, C.A.: Keeping up with the literature
of family practice: a bibliometric approach. Family
Practice Research Journal 3: 12-23, 1983,

Sparks, S.M.: Computerized access to clinical
nursing literature on AIDS. Topics in Clinical Nursing
6(2): 79-82, July 1984.

Sparks, S.M.: The National Library of Medicine’s
bibliographic databases: tools for nursing research.
Image: The Journal of Nursing Scholarship 16(1): 24~
27, 1984,

Suthasinekul, S.: Making information computer ac-
cessible: why and how? In Proceedings of the 2nd
Annual Conference of the American Association for
Medical Systems and Informatics, Baltimore, Md., Oc-
tober 21-23, 1983, pp. 184-186.

Suthasinekul, S., Walker, F.L., Cookson, )., Rashi-
dian, M., Thoma, G.R.: A prototype system for elec-
tronic document image storage and retrieval. In Pro-
ceedings of the Tst International Electronic Imaging
Exposition and Conference, Boston, Mass., September
10-13, 1984, pp. 174-177.

Thoma, G.R., Grier, R., Merriam, S., and Leonard,
W.: Videodisc Premastering Facility: Technical Evalua-
tion Springfield, Va., National Technical Information
Service, 1984, 145 pp.

Thoma, G.R.: Premastering: a critical step in vid-
eodisc development. Proceeding of the American So-
ciety for Information Science 20: 41-47, 1983.

Toothman, )P and Sylver, S.: Design of interactive
video computer-assisted instruction. In Proceedings of
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the American Association for Medical Systems and In-
formatics 1984 pp. 255-257.

Vasta, B.M. and Kissman, H.M.: Toxicology Data
Bank (TDB)—peer review augmentation via computer
conferencing (abstract). American Chemical Society
Abstracts Bulletin 36(1): 13, 1984,

Walker, F.L. and Thoma, F.R.: An experimental
system to link citation retrieval to document image dis-
play. Proceedings of the 23rd Annual Technical Sym-
posium of the Washington, D.C. Chapter of the Asso-
ciation for Computing Machinery, June 28, 1984, pp.
D.3.1—12.

Waserman, M.: An important john Shaw Billings
find. Bulletin of the Medical Library Association 72§;
23-25, 1984.

Waserman, M. and Clausen, C.: /ndex to Bulletin
of the History of Medicine, 1933-7982, Baltimore,
Md., Johns Hopkins University Press, 1983, 195 pp.
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Waserman, M.: Review of A Catalogue of the
Manuscripts and Archives of the Library of the Col-
lege of Physicians of Philadelphia by Rudolf Hirsch
(Ed.) Transactions and Studies of the College of Physi-
cians of Philadelphia. Series V(5): 385-387, 1983,

Waserman, M: Review of Quetzalcoat! and the
Irony of Empire: Myths and Prophecies in the Aztec
Tradition by David Carrasco. Journal of the History of
Medicine and Allied Sciences 38: 481, 1983.

Williamson, E.: ANNOD: A Navigator of Natural
Language Organized Textual Data. Bethesda, Md.,
Knowledge Systems, Inc., 1984, 30 pp.

Williamson, E.: Experience with and Plans for Ex-
tending an Interactive Text Management System. Be-
thesda, Md., Knowledge Systems, Inc., 1984.

Woods, J.W.: Optical videodiscs and computers in
life science education. Computers in Life Science Edu-
cation 1(4): 25-28, 1984,
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Ackerman, D.L., et al.: The Lithium Index: An in-
novative approach to consultation by computer. Amer-
ican Journal of Psychiatry 141: 415-417, 1984,

Ackerman, E., Elveback, L.R. and Fox, ).P.: Simu-
lation of Infectious Disease Epidemics. Springfield, llli-
nois, Charles C. Thomas, 1984, 202 pp.

Ackerman, E.B.: Medical care in the countryside
near Paris, 1800-1914. Annals of the New York
Academy of Sciences 412: 1-18, 1983.

An Atlas of Ixodid Tick Ultrastructure. Edited by
Yu. S. Balashov, Zoological Institute, USSR Academy of
Sciences, Nauka Publishers, Leningrad Department,
Leningrad, 1979. Translated by Alexander S. Raikhel.
English Publication Edited by Alexander S. Raikhel and
Harry Hoogstraal. College Park, Maryland, Entomologi-
cal Society of America, 1982, 289 pp.

Baer, M,)., Bosma, J.F. and Ackerman, J.L.: The
Postnatal Development of the Rat Skull. Ann Arbor,
Michigan, The University of Michigan Press, 1983, 432
PP.

Bauer, T.W., et al.: Prognostic factors in patients
with Stage 1, estrogen receptor-negative carcinoma of
the breast: A clinicopathologic study. Cancer 52:
1423-1431, 1983.

Beck, J.R. and Pauker, S.G.: The Markov process
in medical prognosis. Medical Decision Making 3:
419-458, 1983.

Blum, R.L.: Discovery, confirmation, and incorpo-
ration of causal relationships from a large time-oriented
clinical data base: The RX Project. Computers and Bio-
medical Research 15: 164-187, 1982,

Bowden, V.M., Comeaux, E.A. and Eakin, D.:
Evaluation of the TALON Cooperative Acquisitions
Program for Monographs. Bulletin of the Medical Li-
brary Association 72: 241-250, 1984.

*Includes 1983/84 supported publications and published
works resulting from research grants (not previously listed).
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Boyce, B.R,, et al.: A drill and practice program
for online retrieval. Journal of the American Society
for Information Science 35: 129-134, 1984,

Brandon, D.: SAVE Consortium: Audio Visual
Catalog 7984. Schenectady, N.Y., Ellis Hospital, 1984,
170 pp.

Chalmers, T.C., et al.: Bias in treatment assignment
in controlled clinical trials. The New England fournal
of Medicine 309: 1358-1361, 1983.

Chi, E.C., et al.: Relational data base modelling of
free-text medical narrative. Medical Informatics 8:
209-223, 1983.

Cleveland, D.B. and Cleveland, A.D.: Depth of in-
dexing using a non-Boolean searching model. /nterna-
tional Forum on Information and Documentation 8:
10-13, 1983.

Cleveland, D.B., Cleveland, A.D. and Wise, O.B.:
Less than full-text indexing using a non-Boolean search-
ing model. Journal of the American Society for Infor-
mation Science 35: 19-28, 1984,

The Clinical Consultations of Giambattista Mor-
gagni: The Edition of Enrico Benassi (1935). Translated
and Revised by Saul Jarcho, with new preface and sup-
plements. Boston, The Francis A. Countway Library of
Medicine, 1984, 450 pp. (Distributed by the University
Press of Virginia, Charlottesville).

De la Monte, S.M., Moore, G.W. and Hutchins,
G.M.: Patterned distribution of metastases from malig-
nant melanoma in humans. Cancer Research 43:
3427-3433, 1983.

: Nonrandom distribution of metastases in
neuroblastic tumors: Cancer 52: 915-925, 1983.

: Endocrine organ metastases from breast
carcinoma. American Journal of Pathology 114: 131-
136, 1984,

: Estrogen and progesterone receptors in
prediction of metastatic behavior of breast carcinoma.
The American Journal of Medicine 76: 11-17, 1984,
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De la Monte, S.M., et al.: Midzonal necrosis as a
pattern of hepatocellular injury after shock. Castroen-
terology 86: 627-631, 1984,

Detweiler, D.K.: Electrocardiographic monitoring
in toxicological studies: Principles and interpretations.
In: Spitzer, ).). (Ed.) Myocardial Injury. N.Y., Plenum
Publishing Corporation, 1983, pp. 579-606.

Doe, Janet: Interview by Estelle Brodman, 20 july
1977. Oral history interview, Medical Library Associa-
tion, Chicago.

Doubilet, P. and Abrams, H.L.: The cost of under-
utilization: Percutaneous transluminal angioplasty for
peripheral vascular disease. New England Journal of
Medicine 310: 95-102, 1984.

Duda, R.O. and Shortliffe, E.H.: Expert sytems re-
search. Science 220: 261-268, 1983.

Elstein, A.S., et al.: Medical decisions in perspec-
tive: Applied research in cognitive psychology. Per-
spectives in Biology and Medicine 26: 486-501,
1983.

First, M.B., et al.: LOCALIZE: Computer-assisted
localization of peripheral nervous system lesions. Com-
puters and Biomedical Research 15: 525-543, 1982.

Friedman, C., et al.. Computer structuring of free-
text patient data. In: Dayhoff, R. E. (Ed.) Proceedings
of the Seventh Annual Symposium on Computer Ap-
plications in Medical Care. Silver Spring, Maryland,
IEEE Computer Society, 1983, pp. 688-691.

Grishman, R., Hirschman, L. and Friedman, C.:
Natural language interfaces using limited semantic in-
formation. In: Horecky, ). (Ed.) Proceedings of the
Ninth International Conference on Computational
Linguistics. New York, North-Holland Publishing Co.,
1982, pp. 89-94.

: Isolating domain dependencies in natural
language interfaces. In: Proceedings of the Conference
on Applied Natural Language Processing. Santa
Monica, California, 1983, pp. 46-53.

Hall, T.S.: Spallanzani on matter and life: With
notes on the influence of Descartes. In: Bernardi, W.
and La Vergata, A. (Eds.) Lazzaro Spallanzani e la Bio-
logia del Settecento. Florence, Leo S. Olschki, 1982,
pp. 67-82.

: Critical notes on the neurology and neur-
oembryology of Rene Descartes: 1596-1650. In:
Cowan, W.M., Studies in Developmental Neurobio-
logy: Essays in Honor of Viktor Hamburger. N.Y.,
Oxford University Press, 1981, pp. 436-445.

Hannaway, C.C.: The regulation of remedies in
eighteenth century France. Histoire Des Sciences Me-
dicales XVII: 265-269, 1982.
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Hirschman, L. and Sager, N. Automatic informa-
tion formatting of a medical sublanguage. In: Kittredge,
R. and Lehrberger, ). (Eds.) Sublanguage: Studies of
Language in Restricted Semantic Domains. Berlin,
Walter de Gruyter & Company, 1982, pp. 27-80.

Holmes, M.M,, et al.: Factors affecting laboratory
utilization in clinical practice. Medical Decision
Making 2; 471-482, 1982,

Holtzman, G.B., et al.: Physicians’ judgments
about estrogen replacement therapy for menopausal
women. Obstetrics & Cynecology 63: 303-311, 1984,

Horowitz, G.L., Jackson, }.D. and Bleich, H.L.: Pa-
perChase: Self-service bibliographic retrieval. The four-
nal of the American Medical Association 250: 2494-
2499, 1983.

Jefferson, J.W., Greist, J. H. and Ackerman, D.L.:
Lithium Encyclopedia for Clinical Practice. Washing-
ton, D.C., American Psychiatric Press, Inc., 1983, 319
PP.

Jefferson, J.W.: Lithium and affective disorder in
the elderly. Comprehensive Psychiatry 24: 166-178,
1983.

Kantor, P.B.: Cost and usage of health sciences li-
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