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Many research workers, to save time, rely entirely on either on-line or off-line databases offered by an
increasing number of information services. The characteristics of eight databases, including five on-line
services, were analysed in the present study concerning the retrieval of information on dengue, the
most important mosquito-borne viral disease of humans. Differences in the rate of retrieval among data-
bases were apparent, depending on the main subject of publication as well as on the geographical loca-
tion of the publisher. While rates of retrieval of references in molecular biology were generally satisfac-
tory (mostly >70%/o), those in clinical medicine and epidemiology were not (<50%/o). The latter, as
published in many dengue-endemic tropical countries, were found to be inadequately covered. For the
global surveillance of dengue, which has increased in intensity and spread to many countries because
of increased international travel, the development of a new database emphasizing tropical geographic
medicine is highly desirable.

Dengue, the most important viral disease transmitted
by mosquitos to humans, affects many millions of
people worldwide every year. Although it is primari-
ly confined to tropical countries because of mosquito
distribution, increased intemational travel has caused
a significant number of imported cases in temperate
countries.

Full-time investigators of dengue, like other
scientists, need to spend a considerable amount of
time searching for pertinent, scientific information.
Fortunately, many computerized information data-
bases and retrieval services are now available. This
article describes the characteristics and problems of
some of the databases frequently used for retrieval of
information about dengue.

Materials and methods
Definition of dengue source
A dengue source item is defined in this study as any
scientific publication in which dengue fever, dengue-
like illness, dengue viruses or their derivatives
(such as antidengue antibodies, cDNA, and viral anti-
gens), virus-vector interaction and/or vector control
in the context of dengue are discussed. Source items
include original research articles, reviews, commen-
taries, editorials, public health bulletins, and letters
to the editor. In multi-authored books each article or
chapter was counted as an individual source item.

The following were excluded because they are
not considered as official, scientific publications:
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(i) articles in newspapers or news-oriented periodi-
cals for the general public or scientific communities;
(ii) abstracts from scientific meetings without a full
text; (iii) periodic reports from research institutions
or organizations which specified that the contents did
not constitute official information; and (iv) articles in
newsletters or information exchanges from scientific
institutions or organizations. Articles with very limi-
ted access were also not included, e.g., dissertations
in most tropical countries, although in the USA and
western Europe this information is available through
abstracting services. Most entomological articles
were excluded unless the mosquitos were studied
with dengue virus or in the context of dengue fever.

On the other hand, epidemiological news in
periodic public health bulletins or reports, such
as WHO's Weekly epidemiological record, the Epi-
demiological bulletin of the Pan American Health
Organization, and Morbidity and mortality weekly
report (MMWR) of the Centers for Disease Control,
were accepted as legitimate publications, although
information is often preliminary in nature. However,
a small number of the MMWR articles reprinted in
the Journal of the American Medical Association and
the Weekly epidemiological record were excluded if
the database included the original source item from
MMWR. Similarly, when a source item appeared in
a journal that was printed in several languages, it
was counted only once.

Primary databases

Five on-line databases were obtained through Dialog
Information Services, Inc. (Palo Alto, CA, USA):
(i) Medline (U.S. National Library of Medicine,
Bethesda, MD, USA); (ii) Biosis Previews (Biosis)
(Biosis, Philadelphia, PA, USA); (iii) CAB Abstracts
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(CAB) (CAB International, Wallingford, England);
(iv) Excerpta Medica Database (EM-Database) (Am-
sterdam, Netherlands); and (v) Scisearch (Institute
for Scientific Information, Philadelphia, PA, USA).a
For on-line services the following keywords were
used: dengue, dengue virus, haemorrhagic fever, flavi-
virus, Aedes aegypti, Aedes albopictus, and mos-
quito control. Information was retrieved three times
to reduce variation, if any, among two operators.

Two other databases compared were the printed
version of Tropical diseases bulletin (TDB) from the
Bureau of Hygiene and Tropical Diseases, London,
England; and Annotated bibliography on mosquito-
borne diseases in Southeast Asia (SEAMEO) from
the Museum and Reference Centre, SEAMEO-
TROPMED National Centre of Thailand, Bangkok,
Thailand. One noncomputerized source included in
this study was Literature References for Mosquito
and Mosquito-Borne Diseases, which is published
periodically as a service to the recipients of the Jour-
nal of the American Mosquito Control Association
(AMCA, Lake Charles, LA, USA), in collaboration
with the WHO library, Geneva, Switzerland. Other
sources reviewed included CATLINE, an on-line
service from the National Library of Medicine,
Virology & AIDS Abstracts (Cambridge Scientific
Abstracts, Bethesda, MD, USA); Abstracts on
Hygiene and Communicable Diseases (Bureau of
Hygiene and Tropical Diseases, London, England);
Index to Scientific Book Contents (Institute for
Scientific Information, Philadelphia, PA, USA); Index
Medicus Latinoamericano (Biblioteca Regional
Medica (BIREME), Sao Paulo, Brazil); miscellaneous
bibliographic publications for Indonesia, Malaysia,
Philippines, Singapore, and Thailand from the
Southeast Asian Medical Information Center (Inter-
national Medical Foundation of Japan, Tokyo,
Japan); the lists of publications in newsletters; peri-
odic institutional reports; catalogues from book
publishers; books listed in periodicals; citations in
publications; and personal communications.

For this study only the items published between
1983 through 1988 were covered for all databases.
Out of 962 source items that met the definition of a
dengue article, original articles were obtained from
931 items. These constituted the body of literature
analysed in this study. Among the remaining 31
items that could not be personally examined, 2, 4, 1
and 1 items were retrieved from AMCA, Biosis, Sci-
search, and EM-Database, respectively. The search
was terminated in October 1992.

a Mention of trade names, trade marks, or organizations is for
identification only and does not constitute endorsement by the
United States Department of Health and Human Services.

Classification of source items

All items were classified according to the type of
publication, geographical location of the publisher
(but not the author's nationality), subject, and theme.

The types of publications were: (i) periodicals
and numbered publications, (ii) books (including
proceedings of scientific meetings), and (iii) all
others which included lithographic documents such
as booklets published for the general public by orga-
nizations or institutions.

The geographical origins of periodicals and
books were identified, and all articles were classified
to one of the following areas: (i) Europe, (ii) Africa,
(iii) India, (iv) south-east Asia (Indonesia, Malaysia,
Philippines, Singapore, Thailand, and Vietnam), (v)
east Asia (China, Hong Kong, Japan, and Taiwan),
(vi) Australia and New Zealand, (vii) USA and
Canada, (viii) Mexico and Central America, (ix)
Caribbean Basin, and (x) South America.

The most important subject was arbitrarily
selected from each source item and classified in one
of the following subject areas: (i) clinical medicine
and epidemiology, (ii) laboratory diagnosis, (iii)
basic virology and immunology, (iv) molecular bio-
logy, (v) vector biology and control, and (vi) general
subjects (review, editorial, public health bulletin,
commentary, and historical account).

Results
Comparative retrieval
The dengue literature published between 1983 and
1988 consisted of 777 source items in periodicals and
other numbered publications, 136 items in books
(including proceedings of scientific meetings pub-
lished as unnumbered publications), and 18 items in
other publications. The number of items retrieved and
the percentage for each type of publication are shown
in Table 1. Retrieval of items in periodicals among
five on-line databases ranged from 24.7% to 61.1%;
and among the remaining three databases, it was less
than 30%. Percentages of relevant source items
retrieved ranged from 10.9% to 26.1% (Table 1).

In contrast, retrieval for the items in books was
generally much less than 10%, with the exception of
the SEAMEO database, which showed 47.0% retrie-
val because it was the only database that covered 46
items in a proceedings published in Asia. Twelve
source items, not retrievable by Medline, were
retrieved from CATLINE.

When the five on-line databases were combined,
67.9% of source items in periodicals were retrieved
(Table 2). Among the items not retrievable by any
on-line database but retrievable by at least one of the
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Table 1: Retrieval of dengue literature by primary databases.

No. retrieved by databasesa
Type of No. of source __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

publication items A B C D E F G H
Periodicals and num- 777 475 380 296 192 311 184 211 168

bered publications (61.1)b (48.9) (38.1) (24.7) (40.0) (23.7) (27.2) (21.6)
Books 136 2 5 2 9 1 2 7 48

(1.5) (3.6) (1.5) (6.6) (0.7) (1.5) (5.1) (47.0)
Others 18 0 1 0 4 0 2 2 2

(5.6) (22.2) (11.1) (11.1) (11.1)
Total 931 477 386 298 205 312 188 220 218

No. of items retrieved
by on-line database 2208 2350 1142 1877 1976

Percentage relevancy 21.6 16.4 26.1 10.9 15.8
a Abbreviations of databases: A, Medline; B, Biosis Previews; C, Excerpta Medica Database; D, CAB Abstract; E. Scisearch; F. Tropi-
cal Disease Bulletin; G, J. Am. Mosquito Control Assoc.; H. SEAMEO Bibliography.
b Figures in parentheses are percentages.

three off-line databases were a comprehensive report
of dengue in Colombia (1), a dengue-3 outbreak in
Calcutta (2), and blindness associated with dengue
infections in Thailand (3).

Although a combination of all eight databases
further increased the percentages of retrievable
source items, about 17%, 44%, and 61% of the
items in periodicals, books, and other publications,
respectively, could not be retrieved. Although the
missing 17% of source items in periodicals and
other numbered publications may appear negligible
to some people, this percentage included many im-
portant articles, such as a clinical trial of interferon
efficacy during a dengue haemorrhagic fever (DHF)
outbreak in Cuba (4), DHF reports in St. Lucia
and Dominica (5) and in Vietnam (6), a report of
intravascular haemolysis in China (7), neurological
syndromes associated with dengue infections in chil-
dren (8), the importation of dengue from the Maldives
to Germany (9), imported dengue in Poland (10), a
dengue outbreak in Sonora State in Mexico (11), a
dengue serosurvey in Liberia (12), a serosurvey for
antidengue antibody in Kuwait (13), design of
houses in relation to infestation by mosquitos (14), a

Table 2: Retrieval by the combination of primary data-
bases

No. retrievable by:
Type of Five on-line All 8 primary
publication databases databases

Periodicals and
numbered publications 607 (78.1)a 647 (83.3)

Books 21 (15.4) 76 (55.9)
Others 4 (22.2) 7 (38.9)
Total 632 (67.9) 730 (78.4)
a Figures in parentheses are percentages.

controversial report of dengue transmission by Culex
fatigans in China (15), and early development of
spinner culture system using mosquito cells grown at
a higher temperature for mass production of virus
antigen (16).

Although the role of language in the determina-
tion of journal coverage was not entirely clear (e.g.,
all five periodicals in English published in the Phil-
lippines were not covered), the retrieval rate of sour-
ce items from non-English periodicals (particularly
from Asia) was much lower than that from English
periodicals despite the fact that many items in the
former group had abstracts in English. A similar low
rate was also found in the South American publica-
tions. Even in western Europe, where retrieval rates
are generally much higher, the rate in France, where
86% of source items were printed in French, was
only 55%, while that in England was 82%.

Retrieval by theme of publication
The influence of the theme of publication on retrie-
val was analysed. Dengue literature was divided into
primary and secondary themes. The source items of
primary theme were those publications in which the
word "dengue" appeared either in the title or abs-
tract, or dengue could be readily identified as the
most important subject of the text. In the items of
secondary theme, dengue, dengue virus, or deriva-
tives of dengue virus were typically studied in rela-
tion to other viruses or diseases which were the main
subject of the item. As shown in Table 3, retrieval
rates of primary theme items among 7 databases,
although slightly lower, were similar to the overall
retrieval for items in periodicals (Table 1). Retrieval
of secondary theme items was generally lower than
that of first theme items, with the exception of CAB
which had a higher retrieval rate.
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Table 3: Retrieval according to the theme of source items

No. retrievable by databasesa
No. of source

Theme items A B C D E F G

Primary 715 380 317 229 141 270 171 206
(53.1)b (44.3) (32.0) (19.7) (37.8) (23.9) (28.8)

Secondary 216 97 68 69 64 42 17 14
(44.9) (31.9) (31.9) (29.6) (19.4) (7.9) (6.5)

a See footnote a in Table 1.
b Figures in parentheses are percentages.

Retrieval by subject (Table 5); from these figures, four databases
Since each database has a clearly defined set of crite- (Medline, Biosis, EM-Database, and Scisearch)
ia for coverage, emphasis and objectives, it is pos- shared between 23% and 35% of source items.
sible to analyse the databases by subject category As regards sole coverage, 61 (12.8%) of 477
and determine which are more useful. Retrieval of items retrieved by Medline were not shared by the
six subjects among seven databases is compared in seven other databases studied. Similarly, 32 (15.6%)
Table 4. In the area of clinical medicine and epi- of 205 items retrieved by CAB were not shared by
demiology, Medline was the best and retrieved any other database.
almost half of the literature in this area. For laboratory
diagnosis, retrieval rates between Medline and Retrieval by publisher's geographical
Biosis were almost equal. Percentages of retrieval for location
basic virology/immunology and molecular biology Since dengue is a major health problem primarily in
were much higher among five on-line databases than tropical countries, the database coverages of publica-
those in clinical medicine/epidemiology or laboratory tions generated in those countries and in temperate
diagnosis. It is evident that the strength of CAB lies countries were compared. In this analysis, retrieval
in vector biology and control, since it registered according to the geographical location of the publi-
the highest retrieval in that subject category. shers (but not the authors' nationalities) was studied.

Table 6 shows that for publishers in western
Overlapping and sole coverage Europe, South Africa, USA, Canada, India, Australia
Since many publications are covered by more than and New Zealand, the retrieval rates by two or more
one database, a considerable amount of overlap of databases exceeded 50%. In contrast, the rates for
retrievable source items was found. The degree of most Asian and South American countries were
overlap between any two databases was analysed generally much lower.

Table 4: Retrieval according to the subject of source items

No. of source No. retrieved by databasesa

Subject items A B C D E F G

Clinical medicine 313 150 112 70 64 61 69 72
and epidemiology (47.9)b (35.8) (22.4) (20.4) (19.5) (22.0) (23.0)

Laboratory 142 71 69 48 20 43 36 42
diagnosis (50.0) (48.6) (33.8) (14.1) (30.3) (25.5) (29.6)

Basic virology 187 123 110 102 13 118 55 43
and immunology (65.4) (58.8) (54.3) (6.9) (62.8) (29.3) (22.9)

Molecular biology 48 39 36 33 6 35 13 16
(81.3) (75.0) (68.8) (12.5) (72.9) (27.1) (33.3)

Vector biology 130 57 47 34 75 43 5 32
and control (43.8) (36.2) (26.2) (57.7) (33.1) (3.8) (24.6)

General subjects 111 37 12 11 27 12 10 15
(33.3) (10.8) (9.9) (24.3) (10.8) (9.0) (13.5)

a See footnote a in Table 1.
b Figures in parentheses are percentages.
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Table 5: Overlap of coverage between two databases and sole coverage by only one data-
base

No. of source items retrieved by two databases combineda

A B C D E F
A
B 315

(34.1 )b
C 257 224

(27.8) (24.2)
D 134 109 70

(14.5) (11.8) (7.6)
E 278 228 215 80

(30.1) (24.7) (23.3) (8.7)
F 157 119 118 50 127

(17.0) (12.9) (12.8) (5.4) (13.7)
No. of source items retrieved

by only one database 61 26 11 32 9 5
a See footnote a in Table 1.
b Figures in parentheses are percentages of 931 dengue source items.

Table 6: Retrieval according to the geographical location of the publisher

No. retrievable by databases-
N o. of source

Region items A B C D E F G

Europe 231 149 90 115 61 130 58 72

(64.5)b (39.0) (49.8) (26.4) (56.0) (25.1) (31.2)
South Africa 4 3 3 2 4 2 1 1

(75) (75) (50) (100) (50) (25) (25)
India 32 20 21 4 7 19 2 4

(62.5) (65.6) (15.6) (21.9) (59.4) (6.3) (12.5)
South-east Asia 207 65 57 11 32 5 14 49

(31.4) (27.5) (5.3) (15.4) (2.4) (6.8) (23.7)
East Asia 129 35 63 45 13 23 23 11

(27.1) (48.8) (34.9) (10.1) (17.8) (17.8) (8.5)
Australia and 8 6 5 3 3 5 3 2

New Zealand (75.0) (62.5) (37.5) (37.5) (62.5) (37.5) (25.0)

USA and Canada 238 163 127 112 72 121 73 71

(68.8) (53.6) (47.3) (30.3) (51.6) (30.8) (30.0)
Mexico and 14 8 2 0 4 2 4 3

Central America (57.1) (14.3) (28.6) (14.3) (28.6) (21.4)
Caribbean Basin 37 22 12 2 2 3 6 2

(59.5) (32.4) (5.4) (5.4) (8.1) (16.2) (5.4)
South America 31 6 6 4 7 2 4 4

(20.0) (19.4) (12.9) (22.6) (6.5) (12.9) (12.9)
a See footnote a in Table 1.
b Figures in parentheses are percentages of the total number per region.
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Discussion
Abstracting services are not designed to be compre-

hensive because of differences in objectives or areas

of specialization, so that a comparative study of the
retrieval of a database subset, such as dengue refer-
ences, should not be interpreted as an evaluation of
the quality of the various databases. However, infor-
mation on the characteristics of each database will
greatly assist investigators searching for information
on dengue or other disease.

Indexing of information from books has always
been a difficult area. The extremely low retrieval rate
demonstrated in this study is nevertheless regrettable.
The development of indexes specifically designed for
book contents, such as the Index to Scientific Book
Contents (by the Institute for Scientific Information
in the USA), is a welcome addition to information
database. However, a check of this index for the
period 1985-88 produced only two sources items,
while CATLINE, a book catalogue of the U.S.
National Library of Medicine, had 12 source items.

As it is not important to collect all the source
items, the adequacy of retrieval depends on the pro-

portion of what each investigator considers as impor-
tant source items that are retrievable in a given field
of specialization. As shown in the results, molecular
biologists may be satisfied to rely on only one or two
on-line databases because of high rates of retrieval.
However, it is highly likely that many investigators
in the fields of clinical medicine and epidemiology
(and to some extent entomologists) may be dissatis-
fied, not only because of lower retrieval rates (less
than 50%) but because of the omission of many
important documents. Adequate coverage of source

items in these fields is important for the following
reasons.

(i) Severe forms of dengue, DHF and dengue shock
syndrome (DSS), cases of which are increasing in
number, have manifested themselves in various
forms in different localities. Because unusual symp-
toms and syndromes have been continuously report-
ed (17-23), the numerous clinical studies of dengue
do not necessarily represent redundant scientific
observations or knowledge.
(ii) Uniform application of criteria for grading the
severity of DHF/DSS, established by WHO, has
been difficult because of clinical variation in some

parts of the tropics (24, 25). Thus, documentation of
all atypical cases is important.
(iii) Dissemination of epidemiological information is
critical to the establishment of an effective global
dengue surveillance system. If viruses are isolated,
they could be used for molecular epidemiological
studies to monitor the movement of geographical
strains.

(iv) Antibody prevalence studies are vitally impor-
tant for mapping a vaccination strategy with an
attenuated vaccine, since, according to one theory
(26), pre-existing antidengue antibody is said to be
a risk factor in secondary infections for the develop-
ment of DHF/DSS.
(v) Proper indexing of epidemiological information
on dengue helps physicians in temperate countries to
better diagnose imported tropical diseases by
matching the travel history of patients with the
epidemiological information in databases.

Since dengue is a tropical disease, it is ironic
that dengue information published in tropical coun-
tries is generally retrievable at much lower rates than
that published in industrialized countries in a tem-
perate region. For example, no periodical from the
Philippines, where DHF/DSS was first documented
in the 1950s and where it continues to be a major
health problem, appears in the List ofjournals index-
ed in Index Medicus (1990). Similarly, no periodical
from at least 16 dengue-endemic countries, includ-
ing Colombia, is covered in the Index Medicus.
Apparently, this is not a problem unique to dengue
literature, since a similar problem was found in
leishmaniasis literature (27). In many primary data-
bases, information from "core" joumals (28), which
are published in English primarily in highly industrial-
ized countries in westem Europe and north America,
is covered more intensely than that from non-
"core" joumals in other countries. This practice is
partly based on the assumption that important contrib-
utions from less industrialized countries are even-
tually published in intemationally-recognized periodic-
als in the west. While this applies also to dengue
research, the fact that many important articles in
clinical medicine and epidemiology are not submitted
to those westem periodicals should not be overlooked.

As described earlier, it is evident that language
and geographical coverage are important for joumal
selection. Low coverage of medical joumals in tropi-
cal countries not only accelerates dependence on per-
iodicals in highly industrialized countries in the west
for publication and recognition by the investigators
in the tropics but also impedes the growth of scienti-
fic publications in developing countries.

Based on lower rates of retrieval and a con-
siderable number of important source items not
covered, it appears that, so far as clinical medicine
and epidemiology of dengue are concemed, many
improvements are needed. If it is difficult to modify
coverage policies of existing databases (29), it is
highly desirable to develop different databases
designed for clinical medicine and epidemiology of
tropical diseases with the adoption of a new set of
criteria. Geographical medicine must be included as
an essential criterion for more complete coverage to
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improve global surveillance of dengue which is
spreading to many countries because of increased
intemational travel. It is emphasized that nearly 60%
(181/313) of the source items on clinical medicine
and epidemiology were published only in the countries
outside western Europe and North America. Thus,
removing a language barrier is also important.
Another approach to improve coverage of source
items from tropical countries is to use information
compiled in regional information centres or inter-
national organizations. BIREME is supported by the
Pan American Health Organization and is strong in
Latin American and Caribbean medical literature.
Miscellaneous bibliographic publications (such as
Bibliomed-Singapore/Malaysia, Indonesian Index
Medicus, Philippine Medical Literature, Thai Index
Medicus) published in English for south-east Asian
countries by the International Medical Foundation of
Japan (Tokyo, Japan) are also indispensable because
of unique databases not shared by most primary data-
bases available to on-line users. Since some of those
databases, such as those of BIREME and national
information centres of some countries, are already
available on CD-ROM, a development of networks
among databases in the near future is highly desirable.

The recommendations for improving coverage
described above were not meant to encourage
mediocre publications. Without continuous improve-
ment in quality, punctual publication and delivery to
indexing institutions, and an aggressive effort by the
editorial staff to gain coverage in primary databases,
recognition of many contributions of dengue in some
tropical countries will, unfortunately, remain low.

At a time when more and more paperless
electronic journals are being initiated, the fact that
access to computerized information services is still
difficult for many investigators in dengue endemic
countries is a matter to be considered elsewhere.
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Resume
Recherches bibliographiques
informatis6es sur la dengue
L'efficacite de la recherche d'informations sur la
dengue, maladie virale transmise par les mous-
tiques la plus importante chez I'homme, a 6te
analysee au moyen de huit bases de donnees,
dont cinq interactives. Les r6sultats obtenus ont
vari6 selon l'origine de la base de donnees, le
type de publication, le sujet et la localisation
geographique de I'editeur. Si la recherche de
references en biologie mol6culaire de la dengue a
ete g6neralement satisfaisante (plus de 70% de la
litterature mondiale sur la dengue), cela n'a pas
ete le cas en medecine clinique et en 6pid6mio-
logie (<50%). Contrairement aux references biblio-
graphiques parues dans des periodiques, les
ouvrages publi6s etaient peu repr6sent6s (retrou-
v6s dans <10% des cas dans la plupart des
bases de donn6es).

La dengue etant un probleme de sante
important, surtout sous les tropiques, il paralt
curieux que la couverture des aspects cliniques et
6pid6miologiques de cette maladie dans les
publications des pays d'end6mie de la dengue
soit insuffisante par rapport a celle retrouvee dans
les pays fortement industrialises d'Europe occi-
dentale et d'Am6rique du Nord. En raison des
variations observ6es dans les manifestations
cliniques de la dengue et de la n6cessite d'ame-
liorer la surveillance mondiale de cette maladie
dans le cadre de la pr6vention, la mise au point
d'une nouvelle base de donn6es qui mettrait
I'accent sur une m6decine g6ographique sans
barriere linguistique est tout a fait souhaitable.
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