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PREFACE

The National Library of Medicine lost the services of three outstanding long-time senior officials
this year through retirement: Frances Humphrey Howard of the Division of Extramural Programs, Dr.
Harold Schoolman of the Office of the Director, and Dr. Melvin Spann of the Division of Specialized
Information Services. In different areas they have contributed much to the success of the Library’s
programs in recent decades. Retiring also, on September 30, 1999, was our legacy mainframe computer
system, ELHILL. It has been replaced by systems with more modern retrieval capabilities, but it will till
be missed by librarians and database searchers around the world. Among the notable gains of this year:

«  MEDLINEplus, introduced in October 1998, has proved to be a popular Web site with links to
consumer health information. Librarians from around the National Network of Libraries of Medicine
contribute to its continually expanding content.

* In conjunction with the release of MEDLINEplus, NLM began a pilot project with some 40 public
library systemsin 10 states to see how consumer access to good health information could be improved.
Network libraries were also invaluable in this project, working closely with the participating 200 local
public libraries in nine states and the District of Columbia.

* LOCATORplus, the new online catalog system that opens up NLM'’ s collections of books, journals,
audiovisuals, and manuscripts, became available in April 1999.

* AlsoinApril, “Asthma: Breath of Life,” alarge-scale exhibit, was opened and continues to draw
professional and lay visitors, including many from around the globe.

* InMay, NLM made seven “Partners in Information Access for Public Health Professionals’ awardsto
public health agencies and organizations around the U.S,, bringing to 20 the total of such awards.

* MEDLINE accessed its 10-millionth citation in July. MEDLINE usage continues to climb steeply—
from 100 million searches reported last year to the 191 million recorded in this report.

* In September 1999, the NLM received the prestigious “Hammer Award” from the Vice President’s
National Partnership for Reinventing Government.

* TheNLM, on behalf of the NIH, is creating a database of extensive information about current clinical
trials that will be introduced to the public in FY 2000.

I would like to express my appreciation to the staff of the Library for their continued dedication to
the important work we do. It is they who earned the Hammer Award. My thanks go also to the advisors
who serve on the Board of Regents and the Library’ s other advisory committees. The proof of their valueis
in the widespread acceptance and increasing contributions of NLM information servicesto the Nation's
health.

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



OFFICE OF HEALTH
INFORMATION PROGRAMS
DEVELOPMENT

Elliot R. Segel, Ph.D.
Associate Director

NLM Long Range Plan

In January 1985, NLM's Board of Regents
began to develop a 20-year Long Range Plan to guide
the Library in using its human, physical, and financial
resources to fulfill itsmission. A broadly based process,
involving the participation of librarians, heath
professionals, biomedical  scientists, medical
informaticians, computer scientists, and others whose
interests were intertwined with the Library's, culminated
in the adoption of a report by the Board of Regents
published in 1987.

Planning reports prepared since then as
supplements to the original Plan (also based on the
work of broadly based panels of outside experts)
contain recommendations on outreach to health
professionals, electronic imaging, information services
for toxicology and environmental health, the education
and training of health science librarians, and, most
recently, NLM’sinternationa programs. Asaresult of
this ongoing planning effort, NLM has taken major
strides forward. For example, the concept of a National
Center for Biotechnology Information was born during
aplanning panel meeting.

Although the original plan and its supplements
have served the Library well, a new Plan seemed timely
for the new century. In order to develop the Long
Range Plan 2000-2005, a document called The NLM
Track Record was prepared as a synthesis and summary
of past planning efforts and a statement of where we are
today. The Track Record was sent out to over 250 past
planning panel members and other advisors for
comment as well as being posted on the public NLM
web site. The comments received from well over 100
individuals were reviewed by the NLM Board of
Regents, who asked staff to incorporate a number of
prioritiesinto a new draft Plan for the next three to five
years. A broadly representative group of NLM advisors
met on December 1, 1999, to review that draft. Based
on their comments, and a final review by the Board of
Regents, the NLM Long Range Plan 2000-2005 will be
published in 2000 and will be available through the
NLM web site.

I nternational Programs

Internet Connectivity at Malaria Research Stes in
Africa

“Communication with Atlanta and the rest of
the world has improved tremendously. The importance
of this cannot be overestimated. Contacts between
scientists, between students and their professors and
with our counterparts at CDC, contacts with companies
and other institutes are a lot easier now. The system
definitely isused. Literature searches, visitsto malaria-
related websites, but the main use is email.” (Erik
Schoute, researcher, Centers for Disease Control,
Kenya.)

NLM continues to lead the Communications
Working Group (CWG) of the Multilateral Initiative on
Maaria (MIM), which was begun in 1997. The
objective isto support African scientists and the ability
of malariaresearchers to connect with one another and
sources of information through full access to the
Internet and the resources of the World Wide Web, as
well as the creation of new collaborations and
partnerships.

The initial meeting of the MIM CWG was

held in January 1998 at the NLM/NIH in Bethesda,
Maryland. In attendance were malaria research
scientists,  heath  information  professionals,
telecommuni cations experts and representatives of the
major MIM funding agencies. In keeping with the
underlying goa of supporting a broad spectrum of basic
and operational malaria research needs, the researchers
requested communications and connectivity capabilities
sufficient to provide, at aminimum: robust and reliable
e-mail, links to other research sites, access to full text
journal articles, database searching, exchange of large
files and mapping data, and timely access to electronic
information resources worldwide.
In July 1999, Redwing Satellite Solutions Ltd. (based in
the UK) and NLM’stechnical consultant Mark Bennett
successfully installed VSAT ground stations at two
malariaresearch sitesin Kenya at Kisian (CDC funded)
and Kilifi (Wellcome Trust funded). The 64kbs
dedicated bandwidth purchased is shared by the two
sites, with each paying $3,000/month. These two sites
join the Malaria Research and Training Center in Mali
which has full Internet access via microwave
technology, funded by NIAID and made operational in
June 1998.

The NLM team is working to bring on three
additional sitesin the next six months: one in Nairobi
(Walter Reed funded), and two in Ghana—in Accra



(Noguchi Ingtitute) and in Navrongo (Navrongo Hesalth
Research Center). The Ghanaian sites, engaged in
malaria vaccine testing, will be funded jointly by
NIAID/NIH, the Naval Medical Research Center, and
USAID. When these sites come on line, the overall
bandwidth will increase to 128kbs and monthly charges
will be reduced to $2,100/month per site. Redwing has
given NLM a group rate for the MIM sites and is
treating the group of sites as one customer. The group
arrangement has advantages. The rate per site would
increase considerably if the site were to buy it on its
own. In addition, the consortium approach allows for
flexibility in adjusting bandwidth to fit the needs of the
individual sites. NLM continues to support site visits
and assessments, consultancies, evaluation and testing
of the extant technology. Related issues of user training,
in-country licensure of technology, and allowances for
future technological advances (such as predicted
worldwide availability of low-cost commercial satellite
systems) are all part of an implementation plan
developed by the MIM/CWG last year. The plan
recommends immediate use be made of the affordable
technologies now available to provide high-speed and
reliable information and communication links in order
to yield timely resultsin improving researchers’ ability
to do cooperative research and disseminate their results.
Recommended technologies are VSAT, which uses a
geostationary satellite and an earth station, and
microwave, which uses radio waves. The latter is less
expensive but is limited to line of sight transmission.
The MIM sites that wish to operate aradio or VSAT
link have to gain permission from the relevant in-
country authority.

International DOCLINE Libraries

Under a new project of the NLM and the
Medical Library of the University of Zimbabwe
(UZML), malariaresearchersin Southern, Central and
East Africa can regquest the malaria-related documents
and journal articles they need through the Medical
Libraries at the University of Zimbabwe and South
African Medical Research Council. Their requests will
be filled either locally or at the NLM as quickly as
possible, by Internet, e-mail, fax or airmail. This service
will be provided free of charge as part of a pilot
program funded by the Communications Working
Group (CMG) of the Multilateral Initiative on Malaria
at the NLM. Target countries for University of
Zimbabwe Medical Library: Kenya, Malawi, Tanzania,
Uganda, Zambia, and Zimbabwe. Target countries for
South African Medical Research Council: Botswana,
Swaziland, Angola, Namibia, Mozambique, and South

Africa. Under this new service, maaria researchers with
Web access can search MEDLINE viathe NLM’s free
PubMed service. During an online search, researchers
can select journal references relating to their malaria
research interests and request these references
electronically using the PubMed's Loansome Doc
feature. Note that some journals are linked full-text to
PubMed references and can be obtained directly online
(e.g., British Medical Journal).

E-mail Applications

For malaria researchers who would like to use
e-mail as adocument delivery method but who do not
have document image application software (viewer), a
free software application called DocView, developed
by the Communications Engineering Branch of NLM,
isavailable. DocView enables end users of librariesand
information services to view, zoom, shrink, scroll, pan,
rotate, and print bitmapped image documents received
viae-mail. Documents can aso be faxed or air mailed
to researchers as the preferred method of delivery,
especialy for researchers without reliable e-mail
connections or who prefer paper copies of documents.

Speciad MdariaWeb Site: Malariaresearchers
with Web access are invited to access a new site of
useful resources and links for malaria research that has
been developed under the auspices of the
Communications Working Group. The URL isfor this
rich resourceis: http://www.mimcom.net.

Global Internet Connectivity

In 1999, NLM completed phase 2 of its end-
to-end Internet connectivity testing and evaluation
project. This project further explored the methods and
metrics needed to better understand the quality of
Internet performance from the end user perspective. To
do this, NLM is using test methods that measure, for
example, the size of the Internet transmission “pipe,”
the round-trip-time for sending packets of information
to the destination and back, packet “loss,” and response
time. NLM collaborated with numerous domestic and
international partners to test Internet pathways around
the world. NLM monitored about 85 network paths to
hosts (typically web servers) in 29 countriesand in 14
time zones. Hosts were located in all major regions of
theworld: North, Central, and South America; Western
and Eastern Europe; the Middle East; sub-Saharan
Africa; and South, Southeast, and East Asia. The
monitoring included locations in all G-7/8 countries.
NLM conducted symmetrical (two-way) and time zone



testing with three partners as part of the G-7/8 Internet
connectivity initiative: the Western Universities
Research Consortium at the University of Calgary,
Canada; OMNI (Online Medical Networked
Information) at the University of Nottingham, England;
and ForthNet, SA, in Crete, Greece.

NLM is now extending the Internet testing to
include high bandwidth connections, including the
VBNS (very high Bandwidth Network Services), with
selected U.S. and international locations.

International Visitors

NLM receives many visitors of the

international community from a variety of disciplines.
Many of these visitors are responsible for medical,
scientific, or technical information in their own
countries. Visitors are briefed on relevant aspects of
NLM operations and research. They also in most cases
take tours of the NLM facilities. Among the visitorsin
FY 1999 were representatives from:
Australia, Belarus, Belgium, Brazil, Burma, Canada,
Chile, China, Colombia, Croatia, Denmark, Egypt,
England, Estonia, France, Georgia, Germany, Hong
Kong, Hungary, India, Iran, Israel, Italy, Jamaica,
Japan, Korea, Macedonia, Maawi, Maaysia, Mali,
Mexico, Nigeria, Poland, Portugal, Romania, Russia,
Saudi Arabia, Singapore, Sovenia, South Africa, Spain,
Sri Lanka, Sweden, Switzerland, Taiwan, Tanzania,
Thailand, Tunisia, Turkey, Turkmenistan, United
Kingdom, Vietnam, Zambia, Zimbabwe

Outreach Activities

The NLM has alongstanding commitment to
the effective dissemination and use of biomedical
information within the health community. To help
achieve this goal, NLM has, since 1989, collaborated
with its National Network of Libraries of Medicine
(NN/LM) to conduct outreach to health professionals
and especially those in rura, minority, or other
underserved communities. The objectives of NLM-
sponsored outreach are to: 1) make health professionals
aware of the information products and services NLM
provides; 2) facilitate health professionals access to
and use of biomedical information; 3) provide training
in the searching of electronic databases; 4) assist health
professionals in developing new information-seeking
behaviors; and 5) improve heath care practices through
the use of authoritative, up-to-date information.

Between 1990 and 1995, NLM supported
close to 300 outreach projects that involved more than
500 ingtitutions across the country. In 1996, NLM

published a five-year review of its outreach program
and activities. The review concluded that NLM’s
outreach program has made significant progress overall.
However, the review aso recommended that the
methodology for evaluating outreach be more fully
developed.

The ability to conduct this five-year review
was, to agreat extent, facilitated by data collecting and
reporting by the RMLs and NN/LM. This is an
important first step in assessing the strategies that have
been undertaken so far. However, to evaluate outreach
approaches better and demonstrate the effectiveness of
outreach projects in the future, severa additional steps
should be taken. NLM should develop benchmarks
against which the RMLs and the NN/LM can measure
the effectiveness of their outreach efforts. In addition,
NLM and the RMLs should work together to develop
further expertise in evaluation methodology. Evaluation
components should be an integral part of all NLM-
sponsored outreach.

The fiveyear review envisioned that
strengthened outreach evaluation would help NLM and
the NN/LM to more clearly discern lessons learned
from past experience, better plan for future outreach
activities, and design future outreach with a built-in
evaluation component to the extent feasible. NLM
determined that alogical next step in outreach would be
to undertake a special project to develop a framework
or model of outreach planning and evaluation. This
approach is similar conceptually to that used by NLM
with regard to telemedicine research, where the Ingtitute
of Medicine was commissioned to conduct a study and
prepare a guide on evaluating the use of
telecommunications in health care. NLM has required
that its telemedicine contractors use the guide as part of
abuilt-in evaluation component.

The working hypothesis is that the medical
library community would benefit from knowledge of
evaluation studies of outreach-like activities that have
been carried out in related disciplines. NLM is
especialy interested in exploring related fields which
have evaluated efforts directed toward minority
populations because outreach to minority and other
underserved populations is one of NLM's highest
priorities, and, at the same time, an area in which
success has been most difficult to achieve.

For this project on outreach evaluation, NLM
selected the NN/LM’s Pacific Northwest Regional
Medical Library, located at the University of
Washington Health Sciences Library. NLM decided
that a sub-focus on Native Americans in the Pecific
Northwest would be useful to better understand
outreach to underserved populations and test the



outreach planning and evauation field manual
developed by the project. Initia project plans were
presented at an outreach panel as part of the 1997
Medical Library Association meeting in Seattle. The
project established an advisory panel consisting of
representatives from academia, libraries, health
professionals, and Native American groups. The panel
has met twice. The field manual has gone through
several drafts and panel reviews, and is now being
reviewed and “field tested” by faculty, students, and
practitionersin the library and information sciences.
A separate but related tribal connectivity
project also administered by the Pacific Northwest

RML is providing support for new or enhanced Internet
connections for 16 selected American Indian tribes and
Alaska Native villages in the Pacific Northwest. Two of
these sites are being used for pilot tests of the outreach
planning and evaluation field manual .

Also, selected outreach planning and
evaluation concepts were field tested as part of NLM's
public library consumer heath pilot project. Evaluation
was built into this project from the outset. The
evaluation results provided vauable information to
NLM in making decisions about the future of outreach
programs and projects involving public libraries.



L IBRARY OPERATIONS

Betsy L. Humphreys
Associate Director

NLM'’s Library Operations (LO) Division is
responsible for basic servicesthat provide access to the
scholarly record of biomedicine and the health
professions. LO selects, acquires, preserves, and
organizes the world' s largest collection of biomedical
literature; produces authoritative indexing and
cataloging records, builds and disseminates
bibliographic, directory, and full-text databases,
provides national back-up document delivery,
reference, and research assistance; helps health
professionals, researchers, librarians, and the general
public to make effective use of NLM’s services; and
coordinates the 4,500 member National Network of
Libraries of Medicine (NN/LM), which provides
primary health sciences library services throughout the
country. The basic information services provided by LO
are an essential foundation for NLM's outreach
programs to health professionals and the general public,
as well as for its biotechnology, AIDS, and health
services research information programs.

LO is the largest of NLM's divisions,
employing a multidisciplinary staff of librarians,
technical information specidists, subject experts, health
professionals, historians, and technical and
administrative support personnel. In addition to
responsibility for basic services, the LO staff directsthe
National Information Center on Health Services
Research and Health Care Technology (NICHSR);
plays a key role in the development of NLM’s Web
information services; carries out an active program in
the history of medicine; conducts research and
evaluation studies related to the Library’s programs and
services, directs and participates in research in
advanced information storage and retrieval; coordinates
a post-graduate training program for medical librarians,
and contributes to the development of Federal health
data policy. LO staff members participate actively in
Library-wide effortsto improve the quality of work life
a NLM, including the Diversity Council and the
expansion of the NLM Intranet.

Planning and M anagement

LO'sfirst priority is always to maintain and
enhance the quality of basic services and operations
while meeting increased user demand. In FY 1999, the
L O staff was also focused on the following NLM-wide

priorities:

* replacing legacy automated systems used in
internal operations and user services,

e planning for future space needs for the NLM
collection and staff;

* expanding NLM services and programs to meet the
health information needs of the general public; and

e defining workable strategies for acquiring,
organizing, and providing permanent access to digital
information.

LO also assisted in Year 2000 testing of critical NLM
systems and helped the Planning Office prepare
background documents in preparation for the
development of a Library-wide strategic plan for 2000-
2004.

L O continued to work closely with the Office
of Computer and Communications Systems (OCCS)
and other NLM program areas to manage the complex
technical, organizational, and scheduling considerations
involved in replacing essentially all of NLM’s legacy
systems and ending the Library’ s reliance on mainframe
computers. In FY 1999, NLM implemented the
Voyager Integrated Library System (ILS), an Oracle-
based commercial product, which replaced multiple
custom-developed systems supporting cataloging,
acquisitions, basic serials processing, circulation, and
online public access to NLM’s catalog. The
implementation of the new system required careful
conversion and integration of literally millions of
records from more than 15 different existing files, a
major training program for hundreds of LO staff
members, and ongoing adjustments to workflow and
reallocation of staff to take best advantage of the new
system’ s capabilities. In addition to implementing the
ILS, LO and OCCS completed development of a new
system for creation and maintenance of the MeSH
thesaurus. Major progress was made on the
development of replacement systems for online
indexing and for DOCLINE and SERHOLD, which
currently support automated document delivery request
generation and routing in the National Network of
Libraries of Medicine.

Work also began on the complex task of
identifying and moving unique journal citations from
specialized databases, e.g., HealthSTAR, AIDSLINE,
HISTLINE, into the PubMed database and unique
monograph citations into LOCATORplus, the new
Voyager online public access catalog. Direct online
access to ELHILL ceased on September 30, 1999, 28
years after itsfirst version launched nationwide online
bibliographic retrieval.

Inearly 1999, L O staff completed are-andysis
of space needs for the NLM collection which indicated



that the Library would run out of space for the
collection in 2003, if no special action were taken. By
taking extraordinary measures, including moving some
operations off-site, the Library can accommodate
projected collection growth through the year 2008.
Given a corresponding problem with space for NLM
staff (due primarily to the establishment of the National
Center for Biotechnology Information and other new
programs after the Lister Hill Center Building was
congtructed), NLM commissioned special analyses of
NLM’s current space requirements and of the cost-
benefits associated with various options (e.g.,
converting current space, renting or building offsite
storage, building new contiguous storage) for future
storage of the collection. LO staff members provided
extensive information and assistance to the outside
experts conducting the studies. In the meantime, LO
was one of several NLM program areas that renovated
some existing work areas to accommodate additional
staff members. The main NLM reading room was
renovated to include a raised floor for computer and
other communications access, additional computer
workstations, and a new Reference Desk. Raised
flooring was aso instaled in the rotunda exhibition
areato accommodate the computer and communications
requirements of NLM’s major exhibitions.

LO continued to play amajor rolein planning
and implementing new and expanded services to meet
the health information needs of the general public. LO
staff members participated in the NLM-wide retreat on
consumer health information in December 1998 and
helped to draft theinitial NLM policy for servicesto the
general public that was approved by the Board of
Regents in May 1999. NLM will focus on enhancing
public access to electronic health information. LO
directed the development of MEDLINEplus, NLM’s
new Web information service for the public; managed
the pilot project to explore working with public libraries
to improve the public’'s access to health information;
and solicited special consumer outreach projects to be
carried out through the National Network of Libraries
of Medicine.

Like other research libraries, NLM must
develop policies and procedures for acquiring,
organizing, and ensuring access to the increasing
amount of important information in digital form. NLM
isinterested in awide range of electronic information:
the Library’s own electronic output, e.g., major
databases such as MEDLINE and GenBank, technical
reports, Web-based information describing NLM
policies, programs, and services; scholarly publications,
e.g., electronic journals and books; free Web-based
information, such as that published by government

agencies, universities, and professional associations;
and newly digitized information, such as retrospective
indexes and full-text publications and unique
unpublished manuscript collections.

In FY 1999, LO helped to define a general
NLM strategy for making progress on the complex
technical, organizational, and public policy issues
affecting long-term access to digital information. This
strategy involves using NLM products and services as
test-beds for particular approaches, collaboration with
other interested Federal and private sector groups, and
developing redlistic resource estimates for ensuring
long-term access to digital biomedical information. The
Library’s current assessment is that ensuring permanent
or perpetual “online” access is probably the most
practical approach to guaranteeing preservation of
many categories of digital information. In FY 1999, LO
initiated or participated in several projectsrelated to the
management of electronic publications. These included:
use of MEDLINEplusto test distributed approachesto
describing health information on the Web; examination
of NLM’s current practices regarding the use of
metadata in its own electronic publications,
development of NLM requirements for licensing
copyrighted electronic publications that are congruent
with the Library’s mission; and definition of policies
and methods for ensuring permanent accessto NLM’s
own electronic publications. LO is also assisting the
National Center for Biotechnology Information in
developing procedures for the planned PubMed Central
electronic repository of research articles in the life
sciences.

Additional information about activities related
to NLM system reinvention, health information services
for the public, and management of electronic
publications appears elsewhere in this and other
chapters.

Collection Development and M anagement

NLM’s comprehensive collection  of
biomedical literature provides essential support for
many of the Library’s services. LO’s goal is to build
and maintain a collection that serves the current and
future needs of health professionals and researchers. To
accomplish this, the LO staff develops and updates a
formal literature selection policy, acquires and
processes literature that meets its selection guidelinesin
all languages and formats, organizes and maintains the
collection for efficient current use, and preserves the
scholarly record of biomedicine for use by future
generations. At the close of FY 1999, the NLM
collection included 2.29 million volumes and 3.49



million other items, including audiovisuals, microforms,
electronic publications, pictures, and manuscripts.

Selection

The LO staff and the Library’s book dealers
and agents select literature for the NLM collection
based on the guidelines in the Collection Devel opment
Manual of the National Library of Medicine.
Historically this manua has undergone major revisions
every five to ten years. In between mgjor revisions, LO
develops operational guidelines for emerging
disciplines and new formats and for subjects that are
posing particular selection problems.

As part of NLM’s new initiative to improve
access to health information to the general public, LO
reviewed the current policy of acquiring only
representative samples of print materials written for the
genera public for the NLM collection. The decision
was made to retain the existing policy because larger
holdings of print materials in NLM’'s physical
collection will do little or nothing to improve public
access to health information across the country. In
selecting electronic information resources for its
services for the general public, NLM will focus on
science-based, nationally applicable resources that are
available free or at low cost. During FY 1999, the
Public Services Division developed and refined
selection guidelines for MEDLINEplus, NLM’s new
Web information resource for the public. These
guidelines are featured in the “About MEDLINEplus’
section of that service.

LO staff members are participating actively in
the NLM-wide effort to develop the Library's
requirements for licensing copyrighted electronic
publications. NLM’s position as a national back-up
document provider givesit relatively unique licensing
requirements. The typical license is predicated on the
ability to define a circumscribed group of primary
users, which NLM does not have, and may limit use of
materials for interlibrary loan, which is a basic NLM
service.

Acquisitions

LO received and processed 138,241
contemporary books, serial issues, audiovisuas, and
electronic publications. (Table 2) Net totals of 33,155
volumes and 147,913 other items (e.g., microforms,
audiovisuals, pictures, manuscripts) were added to the
NLM collection during FY 1999. As expected,
monograph acquisitions and serials processing were
adversely affected by the transition to the new
integrated library system. This was due to a

combination of unavoidable factors. downtime while
data were converted from the old systems and loaded
into the new one; the learning curve associated with
transition to a totally new and quite different system;
the need to initialize issue prediction patterns for all
currently received serias; and, in the case of some
serials processing tasks, the need to maintain the old
and new systems in parallel until the reinvention of
DOCLINE, SERHOLD, and the online indexing system
is completed. By the fourth quarter, productivity for
acquisitions and processing tasks had returned to
normal levels. Despite the lower annual output,
statistics for NLM’s indexing and document delivery
operations confirm that the Technical Services Division
was successful in achieving its goal of maintaining good
through-put for the highest priority materials.

The Library continued to add to its outstanding
historical collections. Important early books acquired
in FY 1999 included: Gruntownij a Dokonay
Regiment... (Prague, 1536) by Johannes Copp, a
trandation of a German work that is considered the first
medical work of substance printed in Czech; Ambroise
Pare's Cinq Livres de Chirurgie (Paris, 1572), treatises
on bandaging, fractures, dislocations, toxicology, and
gout designed for use by surgeons and considered
Pare's chief work; Paracelsus Drey herrliche
Schrifften... (Bade, 1572) , which explains the powers
of the heart, lungs, brain, liver, kidneys, and spleen, and
includes descriptions of remedies for treating ailments
which afflicted these parts of the body; and
Hermetischer Probier Stein (Frankfurt, 1657) by
Oswald Kroll, the German version of his Basilica
Chymica, considered the standard work of
iatrochemistry and one of the most important and
influential works in the history of paracelsism. NLM
also celebrated the return of Recepta Varia, a 12th
century manuscript treatise on medicine produced in
England, which had been missing from the NLM
collection for nearly 50 years. The Library appreciates
the assistance provided by the Wellcome Institute
Library in London, the Louise Darling Biomedical
Library a UCLA, and the Rootenberg family in
effecting the return of thisimportant early work.

Historical acquisitions in other formats
included: a group of the sets of architectural plans for
three Marine Hospitals (at Cincinnati, Galena, Illinois,
and Wilmington, North Carolina) dating from 1850s;
numerous additions to the poster collections, including
six posters for “A Day without Art” in response to the
AIDS epidemic from 1994 through 1998, four Belgian
posters on the prevention of tuberculosis circa World
War |, and fourteen posters on Christmas Seals from the
1920s through the 1950s; photographs of Native



American nurses from the Southwest acquired with the
assistance of the Arizona Heath Sciences Library;
some 300 NIH-produced films from the 1940s, 1950s,
and 1960s documenting research at the Ingtitutes; and
about 300 color dides of popular medical images from
the 19th century photographed from books.

NLM received a deed of gift and the papers of
NIH Nobel laureate Dr. Martin Rodbell, which will be
digitized for the Profiles in Science database.
Negotiations for acquisition of the papers of NIH Nobel
laureates Dr. Julius Axelrod and Dr. Christian Anfinsen
are continuing. Howard S. Lowensohn, Ph.D. donated
the research files of Dr. Donald Gregg, former Head of
the Department of Cardiology at Walter Reed who was
named Federal Scientist of the Year in 1963 by
President John F. Kennedy. Other additions to the
manuscript collections and the NLM archivesincluded
documents from the American Board of Thoracic
Surgery donated by Dr. Herbert Sloan; papers of Dr.
Joseph McNinch, former Director of the Army Medical
Library, donated by Eleanor McNinch; and the papers
of Dr. Harold Schoolman, former NLM Deputy
Director for Research and Education, that relate to his
work on copyright issues over the past 30 years.

Preservation and Collection Management

To preserve NLM’s archival collection and to
keep it readily accessible for current use, LO binds,
microfilms, conserves rare and unique items, maintains
appropriate storage facilities and conditions for al
types of library materias, and works to prevent and
respond to emergencies that could damage these
meaterials. LO distributes electronic data about what
NLM has preserved to avoid duplication of effort by
other libraries and provides preservation information
useful to other health scienceslibrarieson NLM’s Web
site. NLM continues to monitor developments in
preservation technology and to promote the use of more
permanent mediain new biomedical publications.

In FY 1999, LO bound 26,668 volumes,
microfilmed 5,568 volumes, repaired 2,060 itemsin the
onsite book repair and conservation laboratory, and
conserved 174 items from the historical collections.
One of the items conserved was Recepta Varia, the 12th
century manuscript recovered by NLM in FY 1999 after
being missing for about 40 years. Collection
maintenance staff resolved or referred for repair 6,488
items with bibliographic or physical problems. A total
of 4,283 old NLM microfilm reels were inspected; half
were of unacceptable quaity, and the Library will have
to purchase or film replacements.

With the implementation of the Voyager

Integrated Library System, LO now uses barcodes to
update individual item records when any physical item
in the collection is circulated to the Reading Room or
another location and again when the item is returned to
the stacks. This is an additional workload, but it
provides greatly enhanced inventory control. The
reshelving contract was modified to include updating
item records when items used in the Reading Room are
returned to the collection.

Special  collection and  preservation
management projects completed or initiated in FY 1999
included: shifting the modern manuscripts collection to
create workspace in the History of Medicine Division
for the Digital Manuscripts project staff; rehousing the
pre-19th century thesis collection; reinforcing shelves
in some areas of the stacks; inventorying and
compressing the portion of the collection shelved by
access on number; shifting serial issues published from
1985 to 1989 from the B1 level to compact shelving on
the B3 level of NLM’s stacks, inventorying the
collection of 1850-1914 printed works; assessing the
condition and collection management requirements of
the higtorical film collection; and using invisibleink to
record NLM ownership of approximately 600 rare
books.

Bibliographic Control

To facilitate access to the biomedica
literature, LO creates authoritative indexing and
cataloging records for journal articles, books, films,
pictures, manuscripts, and electronic media LO
updates and enhances the Medical Subject Headings
(MeSH), the thesaurus used by NLM initsindexing and
cataloging records and by many other institutions to
describe the subject content of library materials and
other types of information not acquired by NLM. MeSH
is linked to other biomedical vocabularies and
classifications within the Unified Medical Language
System (UMLS) Metathesaurus, which is produced as
acollaborative effort by the Lister Hill Center and LO.
LO is aso responsible for maintaining the National
Library of Medicine Classification, a scheme for
arranging physical library materials according to their
subject matter used by health sciences libraries around
the world.

Thesaurus Devel opment

The 2000 edition of MeSH contains 19,768
main subject headings, 787 subheadings or qualifiers,
118 publication types, and 108,921 supplementary
records for chemicals and other substances. Changes



made for the 2000 edition include 552 new descriptors,
updated names for 130 descriptors, and more than
2,100 new cross-references. Specia efforts were made
to expand nervous system anatomy and nervous system
disorders sections of the terminology. The
nomenclature in NeuroNames, developed by the
University of Washington's Regional Primate
Information Research Center, was followed extensively
in the expansion of the nervous system anatomy
descriptors. (NeuroNames has been included in the
UMLS Metathesaurus for severa years) The MeSH
tree for symptoms and genera pathology was revised
and renamed “Pathological Conditions, Signs and
Symptoms.”

After a year of development and testing,
OCCS and MeSH staff implemented a new Oracle-
based MeSH maintenance system which replaces a
previous system based on the Model 204 mainframe
database management system. The new system will be
used to produce the 2001 edition of MeSH. It employs
a new concept-based structure, which reflects the
organizing principle of the UMLS Metathesaurus. The
new MeSH structure will support effective
consolidation of other thesauri used in NLM databases
such as POPLINE and BIOETHICSLINE within the
MeSH system and will aso alow the creation of a
unified database that can facilitate the maintenance of
trandations of MeSH into other languages. To date,
MeSH has been transated into more than fifteen
different languages.

The majority of the content editing for the
2000 edition of the UMLS Metathesaurus was
completed in FY 1999 under MeSH Section
supervision. The MeSH Section worked with the Lister
Hill Center to develop a three-day course in
“Fundamentals of UMLS Metathesaurus Editing” for
use in training new staff and contract editors of the
Metathesaurus. New additions to the initial 2000
version of the Metathesaurus will include a clinical
problem list terminology derived by Vanderbilt
University Medica Center from actua problem
statements entered in clinical records at Grady
Memorial Hospital and Vanderbilt and selected drug
concepts from First DataBank Master Drug Data Base
and Multum MediSource Lexicon of FDA-approved
prescription and OTC drugs.

Cataloging

L O catal ogs the biomedical literature acquired
by NLM both to document what is available in the
Library’s collection and to provide cataloging records
that can be used by other libraries to reduce the level of

effort they must expend to organize their own
collections. Increasingly NLM is also cataloging or
otherwise organizing information published on the
World Wide Web—nboth to build new services, such as
the MEDLINEplus, and to conduct tests that can
contribute to a workable national strategy for
organizing worthy health-related information available
on the Web.

In FY 1999, the Technical Services Division
cataloged 14,396 contemporary books, serials, non-
print items (including some Web-based information
sources), and cataloging-in-publication galleys, using a
combination of in-house staff and contractors. Thiswas
a significant decline from the previous year, due to
expected system downtime, staff retraining, and
changes in workflow associated with the
implementation of the new Voyager Integrated Library
System. Due to analogous declines in productivity in
acquisitions, there was a dight decline in the backlog of
uncataloged monographs. By the fourth quarter,
cataloging production had returned to normal levels.
The History of Medicine Division cataloged 58
monographs and 83 pictures. Enhancements to the
commercia system underlying Images from the History
of Medicine allowed HMD to begin to add records for
additional images. The papers of the American Burn
Association were processed and a finding guide for the
collection was compl eted.

Cataloging Section staff contributed to the
establishment of corporate name authorities for the Web
information sources organized in MEDLINEplus under
the direction of the Public Services Division and to the
analysis of existing NLM practices for establishing
metadata for NLM’s electronic publications. Work was
initiated to publish an updated print edition of the NLM
Classification in FY 2000 and to make the
Classification available on NLM’s Web site.

LO saff worked to scale up production for
Profiles in Science, a joint project of the Lister Hill
Center and the History of Medicine Division that is
digitizing and providing Web access to the papers of
Nobel Prize winners and other prominent biomedical
scientists. The project is designed to aid researchers
and the general public and to develop procedures for
digitizing manuscript collections. The creation of a
Web site for each scientist involves digitizing
documents (text, pictures, and videos), creating
metadata or item-level catalog records for individual
documents, authoring  introductory biographical
material, and creating an online exhibit designed for the
public. Following the release of the initial site on
Oswald T. Avery last fiscal year, the first instalIment of
the papers of Dr. Joshua L ederberg became available in



March 1999. Substantial work was done on organizing,
scanning , and creating metadata for the smaller
collection of Dr. Martin Rodbell’ s papers in preparation
for their release in early 2000.

Indexing

LO indexes articles from more than 4,000
biomedical journals so that researchers, heath
professionals, and members of the public may locate
articles on specific topics when they search MEDLINE
or use any of its derivative products. In-house steff,
contractors, and co-operating U.S. and international
organizations perform the indexing under the
supervision of the LO’s Index Section. In addition to
indexing newly published articles, LO also annotates
existing MEDLINE records when the articlesto which
they refer have been retracted, corrected, or challenged
in subsequently published notices or commentaries.

The Literature Selection Technical Review
Committee (LSTRC) (Appendix 6), an NIH-chartered
advisory group of outside experts, advises the Library
about the journal s that should be included in MEDLINE
and Index Medicus. In FY 1999, the Committee
reviewed 390 journals and rated 60 sufficiently highly
for immediate inclusion in MEDLINE. NLM and the
American Dental Association (ADA) met to discussthe
coverage of dental journalsin MEDLINE. A number of
non-Index Medicus dental journals listed as indexed for
MEDLINE have not been indexed for severa years,
due to resource and language limitations at the ADA,
which is responsible for indexing them. The ADA
agreed to review the dental journals and to identify the
subset which should be indexed regularly. Given the
ADA’s plan to cease publication of the Index to Dental
Literature after the 2000 issues, NLM will assume
responsibility for ensuring that the subset of dental
journas identified as high priority by the ADA is
routinely indexed in the future. In conjunction with the
development of the PubMed Central repository of
electronic research reportsin the life sciences proposed
by the Director, NIH, NLM will also expand the
coverage of life sciences literature in the MEDLINE
subset of the PubMed database and in the larger
PubMed database as well. The first step toward this
goa was the decision to index from cover-to-cover
some life sciences journals that have been indexed
selectively for MEDLINE, as part of ageneral effort to
reduce the number of selectively-indexed journals. LO
isworking with the National Center for Biotechnology
Information to establish policies and procedures for
expanding PubMed coverage in the life sciences.

In FY 1999, NLM added 434,000 indexed
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citations to MEDLINE, which brought the number of
MEDLINE citations to more than 10 million. Of the
citations added this year, 43 percent were input via
keyboarding, 33 percent by scanning and optical
character recognition (OCR), and 23 percent were
received in SGML-tagged electronic format direct from
the publishers. However, by the fourth quarter of FY
1999, NLM had essentialy achieved the goa of
inputting one-third of MEDLINE citations by each of
these methods. (This goal was established by the
Director of NLM in January 1996 when 100 percent of
MEDLINE citations were entered by keyboarding.) The
Lister Hill Center continues to develop enhancements
to the scanning/OCR operation to improve its
efficiency. Journals that are more amenable to scanning
are also more likely to move to direct submission of
SGML-tagged data, so some gains in SGML input,
which isthe preferred of the three methods, may come
at the expense of scanning/OCR input. One way or
another, however, the amount of keyboarding is likely
to continue to decline. At the close of FY 1999, NLM
was receiving SGML-tagged data from 126 publishers
for atotal of 723 journals.

Irrespective of the initial data entry method, al
MEDLINE citations are transferred to an online
indexing system where indexers add subject headings
and other data elements necessary to complete the
citations. The current mainframe-based online indexing
system is one of the many internal processing systems
being replaced as part of NLM System Reinvention.
During FY 1999, the Office of Computer and
Communications Systems and LO made substantial
progress on developing and testing the new indexing
data creation and maintenance system, which is
scheduled for implementation in FY 2000. The new
system is Oracle-based, will use the Unicode character
set, and will output citations in an XML format, both
for PubMed and for licensees of NLM data.

LO continued to work with the Lister Hill
Center on the Indexing Initiative research project, with
the goal of identifying automated methods that can
improve access to scientific literature without
increasing the level of human resources required. LO
conducted initial experiments to assess the feasibility of
automated indexing of gene namesin journals known to
publish articles related to yeast genes. The results were
promising, but, since yeast is in some ways an idea
case, follow-on experiments involving other organisms
are needed.

Information Products

NLM produces online databases, other



electronic  products, and print publications
incorporating its authoritative indexing, cataloging, and
thesaurus data. LO collaborates with other NLM
Divisionsto produce and distribute some of the world's
most heavily used medical information resources.

Databases and Web | nformation Resources

Use of the MEDLINE database via PubMed
and Internet Grateful Med (which interfaces with the
PubMed database and its Entrez retrieval system) now
exceeds 18 million searches per month, a 60 percent
increase from the previous year. Approximately 80,000
unique “IP" addresses access PubMed each day. As
planned, use of the ELHILL retrieval system dropped
81 percent to about 3 million searches for the entire
year. LO assisted the National Center for
Biotechnology Information in the development and
testing of a new release of PubMed that includes many
features requested by librarian searchers. A betaversion
of this release became available for user testing and
feedback late in FY 1999. LO staff also worked with
the Lister Hill Center on the design and development of
a new NLM Gateway, with the goa of providing a
simplified interface which can search and return
relevant results from multiple NLM systems. As an
interim step in this direction for NLM’ s health services
research databases, NICHSR and the Lister Hill Center
implemented an HSR Search capability which provides
a single point of entry to search the HealthSTAR
bibliographic database, the HSRProj research projects
database, the HSTAT full-text database, the prototype
HSR Tools database, and health services research
organizationsin DIRLINE. Both PubMed and HSTAT
also have reciproca links with the new National
Guidelines Clearinghouse sponsored by the Agency for
Health Care Policy and Research, the American
Medical Association, and the American Association of
Health Plans.

In a magor milestone for NLM System
Reinvention, direct online accessto ELHILL ceased on
September 30, 1999. Twenty-eight years earlier the first
version of ELHILL ushered in the era of online
searching via commercia telecommunication networks.
ELHILL evolved to a blindingly fast, highly reliable,
sophisticated command language search system that
could perform miracles of preciseretrieval in the hands
of expert searchers. However, ELHILL was not ideally
suited to interact with personal computer interface
programs, as annoying technical glitches in successive
versions of Grateful Med illustrated. It could not easily
support statistical matching, ranking, and clustering
retrieval techniques that are especially useful to people
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without special search training. Nor could it be used to
embed pre-formulated MEDLINE searches into Web
pages, asis easily accomplished with PubMed. ELHILL
also required programming expertise of atype that has
essentially disappeared from the marketplace. Despite
technical limitations that increasingly prevented NLM
from devel oping new services and retrieval capabilities,
ELHILL’s speed, reliability, and sophisticated search
capabilities proved very difficult to replace. If “legacy
system” can be defined as “a system that works,”
ELHILL was the quintessential legacy system.

In another mgor System Reinvention
achievement based on the implementation of the
Voyager integrated library system, NLM released a new
online public access catalog, LOCATORplus, in April
1999. The new Web-based catalog combines
information previously found in the separate
CATLINE, AVLINE, and SERLINE files; indicates the
current availability of specific items; presents titles
retrieved in rank order; and supports direct Web links
to the full-text of titles described in the database. In FY
1999, the first step in moving the citations from
specialized NLM databases into the PubMed database
(for the journa citations) and LOCATORplus (for
monograph and chapter citations) was accomplished
when journal citations from HealthSTAR were added to
PubMed in June 1999. LO and OCCS expect to
complete this process for HealthSTAR, AIDSLINE,
HISTLINE, SPACELINE, BIOETHICSLINE, and
POPLINE in FY 2000. Early in 1999, LO and the Lister
Hill Center developed and released a Web-based MeSH
browser that provides access to the full MeSH records
needed by indexers and catalogers, replacing the
ELHILL MeSH file.

Citations from the 1960-63 volumes of Index
Medicus were loaded into the OLDMEDLINE file,
which now includes nearly 800,000 records. Contracts
were awarded to keyboard 1957-1959 Current List data.
Lakota Technologies, Inc., a Native American
Organization, will keyboard the January-June 1957
data. A contract was awarded to MCP/Hahnemann
University for digitization of the Index Catalogue of the
Library of the Surgeon General, an important source
for historians of medicine and science. Work was
completed on rescanning at higher resolution all
pictures in Images from the History of Medicine. The
higher quality images, complete with new “digital
watermark,” will be viewable on NLM’s Web site in
FY 2000.

On October 22, 1998, NLM released
MEDLINEplus, a new Web-based health information
source for the general public. By the end of FY 1999,
users were accessing this new service at the rate of



about 1 million pages per month. MEDLINEplus
indexes individual Web documents produced by the
National Ingtitutes of Health and other authoritative
sources and also contains pre-formulated MEDLINE
searches designed to retrieve references to articles
likely to be suitable for a non-speciaist readers. During
FY 1999, the number of topics covered by
MEDLINEplus increased from 22 to about 225. LO
contracted with health sciences libraries at the
University of Cincinnati and Indiana University and
with several individual health sciences librarians for
assistance in selecting and describing high quality Web
pages for inclusion in the site. Both inhouse and remote
contract staff use the same maintenance system
developed by OCCS using a combination of Oracle
relational database, Cold Fusion, Java scripts, and Web
technology. This application supports efficient,
distributed creation, review, maintenance, and
monitoring of links to specific Web pages.

The Library released a substantialy
redesigned version of MEDLINEplus on September 22,
1999. The redesign was based on recommendations and
data obtained from a variety of sources. Individual users
of the site used the MEDLINEplus “comment” feature
to provide feedback. Librarians participating in the pilot
project to provide health information in about 40 public
library systems provided input in regularly scheduled
conference calls, reports, and site visits. NLM convened
an Ad Hoc Advisory Group on Consumer Health
Information in May 1999 to review MEDLINEplus
(with a focus on the topic of diabetes) and to provide
recommendations on the Library’ sinitiative to improve
the public’s access to hedlth information. Chaired by
NLM Director Emeritus, Dr. Martin M. Cummings, the
ad hoc group included heath professionals, health
educators, librarians, and consumer representatives. LO
also commissioned reviews by experts in human-
computer interface design and arranged for a formal
usability test in which members of the public were
videotaped as they attempted to use MEDLINEplusto
answer specific questions. Staff members also studied
Web logs to 