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The use of at least two complementary online biomedical databases is
generally considered critical for biomedical scientists seeking to keep
fully abreast of recent research developments as well as to retrieve the
highest number of relevant citations possible. Although the National
Library of Medicine's MEDLINE is usually the database of choice, this
paper illustrates the benefits of using another database, the Institute for
Scientific Information's SciSearch, when conducting a biomedical
information search. When a simple query about red wine consumption
and coronary artery disease was posed simultaneously in both
MEDLINE and SciSearch, a greater number of relevant citations were
retrieved through SciSearch. This paper also provides suggestions for
carrying out a comprehensive biomedical literature search in a rapid
and efficient manner by using SciSearch in conjunction with MEDLINE.

INTRODUCTION

Choosing a database with which to search the vast and
expanding body of biomedical literature is not a sim-
ple task. Many databases are available, and vary in
size, comprehensiveness, and subject coverage, as well
as cost. The database of choice for searching the bio-
medical literature is usually the National Library of
Medicine's (NLM) MEDLINE. However, it is generally
agreed that it is necessary to search two or more bib-
liographic databases to achieve a comprehensive on-
line search for biomedical information [1-4].

This paper examines the use of the Institute for Sci-
entific Information's (ISI) SciSearch as a database that
complements NLM's MEDLINE in an online literature
search for biomedical information. To facilitate the
searching and comparison of the databases, all search-
es were performed with the same platform, the
Knight-Ridder Information Service's DIALOG.

SUBJECT COVERAGE IN SCISEARCH VERSUS
MEDLINE

SciSearch is an international database that indexes not
only the literature of medicine, but also that of science
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and technology. The print counterpart to SciSearch is
Science Citation Index. Online searchers of SciSearch
also have access to ISI's table of contents index, Cur-
rent Contents. What sets SciSearch apart from MED-
LINE is that SciSearch offers citation indexing and
therefore allows searching by cited references.

SciSearch indexes articles, review papers, meeting
abstracts, letters, editorials, book reviews, and correc-
tion notices from approximately 4,500 major scientific
and technical journals. Approximately 3,800 of these
journals are further indexed by the references cited
within each article, enabling the unique citation-
searching feature of SciSearch. Seven hundred addi-
tional journals drawn from ISI's Current Contents are
also indexed in SciSearch. Approximately 75% of the
citations in SciSearch include author-written abstracts.
SciSearch indexes publications dealing with medicine
and pharmacology, agriculture and food technology,
astronomy and astrophysics, engineering, nuclear sci-
ence, and zoology.
MEDLINE indexes articles from approximately

3,700 journals and includes author-written abstracts
for about 69% of these items. MEDLINE is equivalent
to a combination of three print indexes: Index Medicus,
Index to Dental Literature, and International Nursing In-
dex. A broad range of biomedical literature is covered,
including dentistry, nursing, paramedical professions,
communication disorders, population and reproduc-
tive biology, and clinical and experimental medicine.
Thus, SciSearch and MEDLINE differ in terms of sub-
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ject coverage. It follows that the use of SciSearch to tap
the literature beyond the biomedical disciplines in-
dexed by MEDLINE could prove helpful for many pa-
trons seeking to enhance information retrieval and
achieve a comprehensive literature search.

USES FOR SCISEARCH

Citation searching

The unique aspect of SciSearch, which sets it apart
from MEDLINE and all other databases except other
citation indexes produced by ISI, is the feature that
allows retrieval of articles through citation indexing.
Citation searching allows the retrieval of articles
through subject relationships established by the au-
thor's references to prior articles. Citation indexing is
particularly valuable when relevant material on a sub-
ject is scattered through more than one discipline or
buried in the text of a seemingly irrelevant paper [5].
The indexing approach used in typical bibliographic
databases may overlook a topic of particular relevance
to a patron. Citation indexing enables direct searching
by the name of an article's first author; title, year and
volume number of the journal; and the first page num-
ber of the article. The information is immediately avail-
able from the SciSearch full record, which provides the
citing article's reference list.

Faculty review

The SciSearch citation retrieval capability can be used
not only for research purposes, but also for making
personnel decisions. When faculty members are eval-
uated for tenure or promotion it is common practice
to assess the impact of the candidate's work in their
particular area of research. SciSearch can be used to
ascertain how many times the candidate's work has
been cited in the journal literature. Courtois and Mat-
thews [6] suggest that a similar practice could be used
during the selection of new faculty members.
When searching for a cited author, the user searches

the "author" field rather than the basic index. The
name of the researcher is entered by using the
"ca=cited author" command without any reference to
a specific publication. To make a search more compre-
hensive, truncation or expansion can be used to re-
trieve the many possible variations on an author's
name. However, the expand command may produce a
retrieval too large to provide meaningful results. To
avoid this possibility, the search can be refined by us-
ing the "cr=cited reference" command rather than the
"ca" command. The "cr" command retrieves infor-
mation about specific cited articles, not just the cita-
tions to the author. For example, the search can be re-
fined to pinpoint an article written in a particular year
by using the command "s cr=cited author, 1996?".

Collection development
Librarians and information specialists can use Sci-
Search's citation searching feature to help make deci-
sions about journal subscriptions. The more often a
journal is cited, the more prominence it has in a dis-
cipline and the greater the demand for it; less-cited
journals may be viewed as less important. However,
citation analysis is sometimes criticized for bias, errors,
and poor coverage of the current year [7], possible
drawbacks that need to be kept in mind. Nonetheless,
a combination of citation information and a journal's
authority, circulation data, demand, and cost effective-
ness can be a very useful indicator for collection de-
velopment. Science Citation Index Journal Citation Reports
[8] can help in such decisions because it provides the
impact factor of each journal as ascertained by citation
enumeration.
To learn the number of citations to a journal with

SciSearch users can enter the command "s
cw=nature", where "cw" means cited work. The use
of this command reveals, for example, that the journal
Nature was cited more than 730,000 times from 1988
to 1995. After taking into consideration other aspects
such as cost and authority, librarians might mark less-
frequently cited journals for cancellation. It would be
unlikely, of course, that titles cited as often as Nature
would be cancelled.
Care should be taken when searching for journal ti-

tles to make collection development decisions. One po-
tential problem is that the "cw" field is phrase-indexed
in SciSearch. Therefore, journals such as Nutrition and
Cancer need to be entered with single quotation marks
('nutrition and cancer') or one of the letters in "and"
must be masked. Another problem is a lack of stan-
dard abbreviations for use in the "cw" field. The prob-
lem can be illustrated by executing a search for Nutri-
tion and Cancer with "s cw='nutrition and cancer' '.
This search results in no citations. Similarly, the use of
the expand command yields no citations. However, a
review of the expanded list shows that Nutrition and
Cancer has indeed been cited from 1988 to the present
under various abbreviations: nutri cancer, nutr can, nut
cancer, nutr canc, and nutr cancer. Although cancella-
tion of this journal would be highly unlikely because
of the authority of Nutrition and Cancer, it might have
been considered unless the resulting list was carefully
perused. In contrast, MEDLINE uses specific journal
title abbreviations published by NLM in the List of
Journals Indexed in Index Medicus [9].

Finding secondary authors through citation
searching
Another drawback to citation searching with SciSearch
is the failure to retrieve articles when the author used
for the search is not the first author of the article. This
disadvantage may be illustrated with an article written
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by nine authors-J.M. Gaziano, E.J. Johnson, R.M. Rus-
sell, J.E. Manson, M.J. Stampher, P.M. Ridker, B. Frei,
C.H. Hennekens, and N.I. Krinsky-that appeared in
1995 in the American Journal of Clinical Nutrition. When
a search is conducted with the "ss cr=russell rm,
1995?" command, no hits are retrieved even though
R.M. Russell contributed to the paper. Similarly, no
citations are found to M.I. Krinsky in 1995 or to J.E.
Manson when restricting the search to American Journal
of Clinical Nutrition, 1995, as the cited work. Conse-
quently, when seeking to determine the impact of a
particular author on a given field of research, the ex-
clusive use of SciSearch could underestimate the au-
thor's importance. It would be necessary to use anoth-
er database such as MEDLINE to retrieve articles by
authors who are not listed as the primary author.

Discerning the impact of recent articles
Even though SciSearch is updated weekly, there is a
nine-to-twelve-month time lag between the publication
of an article and its citation by other authors. Conse-
quently, a searcher can become frustrated and con-
fused when seeking to discern the impact of the most
recent work of an author. Aguillo [10] argues that the
poor coverage of the current calendar year by citation
indexing combined with lost, misspelled, or incorrect
citations are serious shortcomings of citation indexing.
Although it is not possible to learn the impact of a
very recent work, once an article begins to be cited,
the weekly additions to SciSearch ensure that the in-
formation will be available in a timely manner.

Inaccuracies in citation analysis
Other problems with citation searching are suggested
by Moed and Vriens [11], who examined twenty-nine
articles cited in SciSearch. Although their sample was
small, Moed and Vriens suggested that errors found
in SciSearch were largely due to errors in the original
text rather than the data entry and processing by ISI.
To test this hypothesis, this author conducted a

search in SciSearch to find citations to an article by
C.M. Brown published in 1988 in The Journal of Nutri-
tion. The following command was entered: "e
cr=brown cm, 1988". The following was retrieved: "3
cr=brown cm, 1988, v118, p1294, jnutr". Next, citations
to 1989 articles were searched for, even though no ar-
ticles were published by C.M. Brown in 1989. The
command, "cr=brown cm, 1989?" retrieved fifty-three
citations. By scrolling through the list of articles that
cited C.M. Brown from 1989, this author found an ar-
ticle by Boozer et al. in 1993 on a topic similar to that
of the 1988 The Journal of Nutrition article. An exami-
nation of the list of citations in the article by Boozer
et al. provided by the SciSearch full record revealed
that C.M. Brown's 1988 article was cited as having
been published in 1989. This discrepancy was con-

firmed by a review of the citations in Boozer's original
paper. Clearly this error is not attributable to SciSearch
itself but rather to the incorrect citation in the original
text. These types of errors can lead to an underesti-
mation of author's influence in a research field and re-
duce the retrieval of important articles. The comple-
mentary use of MEDLINE could help increase the re-
trieval by finding the correct articles.

Errors can occur not only in the year of publication
in SciSearch, but also in the volume and page num-
bers. For example, an article published by L.R. Krum-
holz et al. in the Archives of Microbiology, 1985, volume
143, page 313, was listed in SciSearch as being cited
two times, once correctly ("cr=krumholz lr, 1985,
v143, p313, arch microbiol") and once incorrectly
("cr=krumholz lr, 1986, v142, p313, arch microbiol").
Consequently, searchers should not only make parallel
use of another database such as MEDLINE, but also
use the expand and truncation commands and thor-
oughly examine the records retrieved, to ensure that
all of the citations to a given query are found.

Subject searching

SciSearch uses a natural language index, meaning that
keywords are assigned by the authors rather than pro-
fessional indexers. Therefore, natural language is used
when searching by subject. Words in the article title
and the abstract are also used to create the basic index.
This approach is a striking contrast to the use in MED-
LINE of the sophisticated controlled vocabulary Med-
ical Subject Headings (MeSH). The preface of the print
version of SciSearch, Science Citation Index, states that a
natural language system offers many advantages in
that if a user recalls the title of a paper or even one or
two words of that title, then the entire article may be
located [12]. The editors of Science Citation Index also
believe that the search terms chosen by a scientist are
more likely to coincide with those chosen by other re-
searchers in their field than are indexer-assigned, and
perhaps outdated, subject headings. Keywords as-
signed by the author for articles added to SciSearch
since January of 1991 are in the basic index field ("Au-
thor Keywords"), and can be searched with the suffix
"I/DE". The basic index in SciSearch also includes the
"Keywords Plus" (" /ID") field, which consists of com-
puter-generated, frequently occurring words from the
titles of cited references. This feature is also available
for records added after January 1991.

Searchers who prefer the use of a controlled vocab-
ulary such as MeSH can take advantage of the "Re-
search Fronts" ("/ RF") field available in the basic in-
dex of SciSearch. This field brings together clusters of
often-cited, closely related papers under one code
number. Table 1 illustrates the research fronts dis-
played when the command "e rf=" is entered. From
the list shown in Table 1 the searcher learns that 86-

Bull Med Libr Assoc 86(1) January 1998 65



Brown

Table 1
Research fronts displayed in response to the command "e rf="

rf = 86-0001 (pars-plana vitrectomy; proliferative diabeti....)
rf = 86-0001 001 (pars-plana vitrectomy; prolifer)
rf = 86-0001 003 (pars-plana vitrectomy; prolifer)
rf = 86-0001 004 (pars-plana vitrectomy; prolifer)
rf = 86-0001 005 (pars-plana vitrectomy; prolifer)
rf = 86-0002 (cryptosporidium oocysts; outbreak of cryptos...)
rf = 86-0001 001 (cryptosporidium oocysts; outbre)
rf = 86-0001 002 (cryptosporidium oocysts; outbre)
rf = 86-0001 003 (cryptosporidium oocysts; outbre)

0001 represents articles about pars-plana vitrectomy in
proliferative diabetes whereas the research front 86-
0002 encompasses articles about cryptosporidium oo-
cysts. In the future the searcher can search SciSearch
by using the code "rf=86-0002" to find articles about
cryptosporidium oocysts. This is a convenient time-
and money-saving device. Furthermore, the searcher
gains confidence that the correct terminology is being
used to obtain the high retrieval and precision provid-
ed when MeSH terms are used for searching.

COMPLEMENTARY USE OF SCISEARCH AND
MEDLINE

To demonstrate the benefits of using both SciSearch
and MEDLINE for searching, information was sought
about a contemporary topic-red wine consumption
and coronary artery disease. Two approaches were
taken. First, the basic index of each database was
searched individually to determine how many cita-
tions were retrieved from each database. Second, the
basic indexes of both databases were searched simul-
taneously. Because DIALOG does not identify dupli-
cates when two or more files are searched simulta-
neously, the duplicates were removed manually. This
process resulted in a set of unique records and elim-
inated the need to compare the citations resulting from
individual database searches.
To search the basic indexes of both SciSearch (1988-

present) and MEDLINE (1985-present) the following
search string was employed; "coronary(w)artery(w)
disease and red(w)wine", where the proximity oper-
ator "w" was used to request that the terms be adja-
cent to each other in the order specified. The search in
SciSearch resulted in thirty-five citations, whereas the
search in MEDLINE yielded only two citations.
The same search string was used again to search

both databases simultaneously. The result was a total
of thirty-seven citations. When the duplicates were re-
moved, thirty-five citations remained. The number of
duplicates (two) indicated that the search in MEDLINE
did not yield any unique citations; close examination
of the citations showed this to be the case. Therefore,
a MEDLINE search using this specific string of terms
would fail to discover thirty-three of the possible thir-

ty-five articles about red wine consumption and cor-
onary artery disease. There may have been some re-
duction in the retrieval due to the limited flexibility in
the index fields searched. To overcome this limitation,
fields can be added to the search statement with the
"OR" Boolean operator. Although the use of the op-
erator "OR" will result in no hits from the database
that does not use the index specified, it will find rel-
evant citations from the other database.

For example, to discover articles that cite an author
of one of the articles found about red wine and coro-
nary artery disease, S. Gorinstein, the search string "or
cr=gorinstein s" was added to the original query and
then searched in both databases simultaneously. This
approach resulted in an additional forty-five citations
that a search in MEDLINE alone would not have dis-
covered. Similarly, the unique MEDLINE index fields
such as the Chemical Abstracts Service (CAS) Registry
Number field, "rin", can be tapped by using the "OR"
operator. For example, specific information about one
of the active ingredients in red wine, quercetin, can be
found in MEDLINE by using the "OR" operator fol-
lowed by quercetin's CAS Registry number, 117-39-5.

Table 2 further illustrates the utility of complemen-
tary searching in SciSearch and MEDLINE. It presents
the number of citations retrieved from nine different
searches made in SciSearch and MEDLINE, then per-
formed in both databases simultaneously and followed
by removal of any duplicates. In eight of nine searches
SciSearch added to the retrieval from MEDLINE.

Cost-effectiveness of complementary database
searching
A hindrance to complementary database searching is
the additional cost incurred. MEDLINE is much less
costly to search and has been made available free of
charge as the PubMed database on the World Wide
Web by the National Library of Medicine. When DIA-
LOG is used as the search platform, searches in MED-
LINE cost $30.00 per hour, whereas those in SciSearch
cost $60.00 per hour for subscribers to the print Science
Citation Index and $120.00 per hour for nonsubscribers.
Display costs also differ significantly. MEDLINE dis-
plays cost $0.17 per citation, whereas a display in
SciSearch costs $1.70 per citation. However, as shown
in Table 2, the cost of searching both databases and
then removing the duplicates is not excessive. Yet,
when displaying several citations from SciSearch, high
costs may be incurred. The searcher should therefore
first determine whether there is enhanced retrieval
with SciSearch and then decide whether the need for
enhanced retrieval justifies the added cost of display
from SciSearch.

SUMMARY

This paper demonstrates the utility of SciSearch in
searches for biomedical information. When searching
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Table 2
Number of citations retrieved and cost of complementary searching with SciSearch and MEDLINE*

SciSearch and MEDLINE
Simultaneously/duplicates

SciSearch MEDLINE removed

Search string No. Cost No. Cost No. Cost

1. wom?n(w)physician? or nurse(w)midwi??? 4 4.21 84 2.09 87 6.71
2. lipoprotein(w)lipase and weight (w)loss 65 3.17 46 1.80 91 2.45
3. vanishing(w)bile(w)duct(w)syndrome 210 1.54 49 1.19 215 1.21
4. nintendo(n)enuresis 1 1.54 1 1.19 1 1.00
5. californium(w)252 12 1.54 40 0.58 51 0.88
6. garlic(n)longevity 4 1.54 2 1.19 4 1.18
7. fifth?(2)disease 14 1.54 54 1.19 55 1.88
8. asthma and exercise and inhaler(n)use 4 1.54 4 0.58 5 1.00
9. blood(w)stem(2)cell and transplant? 69 1.54 29 1.19 71 1.06

* Costs are estimated costs in U.S. dollars. All searches were limited to articles in English (la = english). Search 1 was limited to articles published in 1997 (py =
1997).

for articles dealing with a simple concept, red wine
consumption and coronary artery disease, SciSearch
achieved retrieval that was superior to that of the same
search in MEDLINE. These results support the find-
ings of Pao, who discovered that citation searching
added approximately 24% to the retrieval of a search
performed in MEDLINE [13]. Several other searches
also exhibit the utility of searching both databases in
a complementary fashion to enhance citation retrieval.

Unfortunately, the usefulness of SciSearch is under-
mined somewhat by the many errors that appear in
the records as a result of inaccuracies in the original
text. There is also the drawback of the high added cost
of displaying SciSearch records, compared to the cost
of displaying citations from MEDLINE. SciSearch and
MEDLINE are both authoritative, international indexes
to the literature of the biomedical sciences. Because
MEDLINE focuses on medical literature while Sci-
Search extends to other scientific disciplines (e.g., ag-
riculture and food technology, astronomy and astro-
physics, engineering, nuclear science, and zoology),
the complementary use of both databases is recom-
mended when a comprehensive search for biomedical
information is required. Further research is needed to
identify other databases that provide a useful comple-
ment to MEDLINE to further enhance the results of a
biomedical information search query.
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