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Summary This paper reviews the development of the field of medical informatics in Latin

America.

It also describes the preliminary results of a computer-based data

management system, named AGUSTINA, which is comprised of maternal and infant data
on 6195 deliveries that occurred between June 1990 and December 1995 in a hospital in
the surroundings of Buenos Aires, Argentina. These data were fundamental for the in-
strumentation of preventive community-oriented activities in the area. Finally, this paper
describes recommendations for future actions in the area of medical informatics in Latin

America.

Keywords: computers, public health, epidemiology, surveillance, statistics

Medical informatics is a field that focuses on
the creative use of computers in support of pa-
tient care, medical education, and biomedical re-
search'. lIts origins date back to the early 1970s,
when the biomedical and computer sciences
reached a common path and it was realized that
they could complement each other. The devel-
opment of medical informatics in Latin America,
however, is more recent, and irregular across
countries. Mexico, Brazil, Argentina, and Cuba
took the lead in this region, between 1975 and
1980, by developing the first networks that al-
lowed some of their health care workers access
to biomedical information?.

The concept of networking is such that individu-
als «talk» to one another via computers and in-
formation is gained and sent via computer tech-
nology. Electronic mail (e-mail) is the primary
basis for information interchange. Thus, within a
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hospital, or among different institutions, one can
send notes to individuals electronically by typing
a message on a computer and the message is
then delivered almost instantaneously to the other
person. Messages can be «broadcasted» to sev-
eral people; e.g., the cardiology department in a
hospital or a group of researchers in hospitals all
over the world. Bulletin boards can be set up
where one logs onto the computer and can find
out the events which are occurring within that hos-
pital or group of researchers today. Thus, within
a hospital or a field of common interest, the e-mail
system markedly improves the speed of informa-
tion transfer.

With the support of both the World Health Or-
ganization (WHO) and the Pan American Health
Organization (PAHO), medical personnel of sev-
eral Latin American countries gathered at national
and international meetings, where they exchanged
important information and created new networks.

Abbreviations: PCR: perinatal clinical record; CLAP, Centro
Latino-Americano de Perinatologia; WHO, World Heallh|0rgani-
zation; PAHO, Pan-American Health Organization; E-Mail, elec-
tronic mail; WWW, world wide web; FTP, file transfer prot'ocol
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Often, they would go back to their countries to find
that, to their despair, no government collabora-
tion could be obtained. The results of some of
these efforts are summarized in a document
entitled «Health, Information Society and Develop-
ing Countries»3.

Prohibitive telecommunication costs impose a
major barrier to the widespread access to on-line
services. The communications are largely mo-
nopolized by international consortiums in most
Latin American countries. Thus, it is not unusual
to witness under-utilized software and hardware.
Non-profit organizations, state, and academic in-
stitutions in the health field struggle to survive in
economical systems that are rapidly turning to
free-market®.

Computer-based information systems (or
informatics) and computer-based networking and
communications (or telematics) reached the health
sector in Argentina in the last ten years. With the
collaboration of PAHO, a few groups have been
actively seeking, providing and using telematics
support to health care research and, to a lesser
extent, services. The main purpose of this paper
is to present preliminary results of the data ob-
tained using a computer system installed in the
Department of Maternity in a hospital located in
the surroundings of Buenos Aires, Argentina.

Volumen 57 - N2 3, 1997

Materials and Methods
The Hospital

The Hospital Zonal General de Agudos «Manuel
Belgrano» is located in the city of San Martin, a suburb
of the province of Buenos Aires, Argentina. Its program-
matic area covers a population of 120,000 inhabitants,
embracing large areas of extreme poverty. It has 176
beds, of which 120 are for adults and 56 for children,
plus 24 additional maternity beds and 12 others for in-
tensive and intermediate care. This hospital contains
265 medical workers (45% of them nurses) and 81 ad-
ministrative and maintenance personnel. Additionally,
64 medical residents and 9 post-doctoral fellows are
training in this hospital.

Data collection, software and hardware

Beginning in June 1990, the Department of Maternity
has collected data using the Perinatal Clinical Record
(PCR), developed by the Latin American Perinatology
Center (CLAP), in Montevideo, Uruguay, in 1984 *8 The
PCR records maternal demographic and health infor-
mation, data on controls and vaccinations during preg-
nancy, and details on delivery and health status of the
newborn. The PCR is administered in a stepwise fashion
(Fig. 1) by trained health care workers®. The information
is then stored on a PC using AGUSTINA (v5.0/1)'°, a dala
base software designed to store the data obtained using
PCR. AGUSTINA includes powerful statistical routines
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Fig. 1.— Stepwise administration of Perinatal Clinical Records in the Hospital Manuel Belgrano (modified from®)
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and may also be linked to Epilnfo'" for data analysis.
Forty-three personal computers were installed in 26 sec-
tors of the hospital, connected to each other by a local
area network (LAN).

Results

Between June 1990 and December 1995, there
were 6195 registered deliveries (mean: 92 deliv-
eries per month). Ten percent of the women giv-
ing birth (n=620) were 17 years-of-age or younger
and 57 percent (n=3531) were out-wedlock, either
living with their partners (n=2044) or without them
(n=1487). Mothers who reported no prenatal vis-
its had the highest perinatal mortality (65.5/1,000
liveborns) while mothers with 9 or more prenatal
controls had no perinatal deaths. Additionally,
mothers who were 35 years-of-age or older had
a three-fold increase in perinatal mortality com-
pared to those 18 years-of-age or younger (62.2/
1,000 liveborns). Table 1 summarizes perinatal
findings obtained using the data base system.

Subrecording was evaluated by cross-check-
ing with other records systems used in the
hospital. Additionally, it was possible to determine
that maternal height and weight and prenatal visits
were the data most likely to be unevenly recorded.
Maternal height was missing between 17.82 to
47.44 percent of the times, maternal weight was
unrecorded 9.43-34.06 percent of the times, and
number of prenatal visits was absent 0.63-33.28
percent of the times, depending on the year.
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Discussion

The interaction and the increased performance
of computer-based systems have allowed health
management officials and the medical community
to achieve benefits that may eventually translate
into positive actions for the community they serve.
By using the AGUSTINA perinatal system, the
Department of Maternity has collected the records
corresponding to all deliveries performed in the
Hospital Manuel Belgrano between June, 1990
and December, 1995, and identified the main
needs of its patients. Additionally, the hospital has
standardized its recording system and opened the
possibility for data exchange with other institutions
in Argentina and in Latin America'2.

Data showed that this hospital is covering an
extensive programmatic area, comprised mainly of
low income and underemployed individuals® 3.
The proportion of young and out-wedlock mothers
is remarkably high. Thus, a Pediatric Gynecology
Clinic was implemented in collaboration with the
Family Planning Clinic, and an intensive outreach
program in local schools and health centers was
organized and is currently being conducted.

Since the data suggested that mothers who
received no prenatal care have the highest
perinatal mortality, all hospital primary care phy-
sicians were encouraged to identify and educate
pregnant women on preventive measures. In ad-
dition, perinatal mortality rates showed an increase
in aging mothers; therefore, a specialized clinic for

TABLE 1.— Perinatal information gathered using the Perinatal Clinical Records (PCR) and AGUSTINA in Hospital
Manuel Belgrano in San Martin, Buenos Aires, Argentina, June 1990 and December 1995
(6,195 registered births)

year Caesarian Death during Low Preterm Late fetal Early neonatal
incisions (%) delivery (%) birthweight' (%) deliveries? (%) death? (%.) death* (%.)
1990 23.06 0.21 12.90 15.90 8.5 34.5
1991 23.68 1.53 9.20 11.20 13.5 25.3
1992 26.23 0.19 9.30 10.60 11.8 23.9
1993 28.52 0.18 10.00 12.40 12.8 23.2
1994 26.46 0.00 9.60 10.50 5.2 15.8
1995 22.79 0.00 7.64 9.00 6.7 11.9

low birthweight: <2500g; ?births before 37 weeks gestation; death between 28 weeks of gestation and expected

delivery date; “death between birth and the 7th day of life
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older mothers was created and implemented. As
a consequence of these preventive activities, and
supported by other social measures taken by the
local authorities, fetal, maternal, and early
neonatal death rates have been steadily decreas-
ing in the last years.

In recent years, it has been recognized world
wide that poor health of a country affects econo-
mies. However, maintaining the health of a com-
munity is expensive; the health care expenditure
in Argentina represents 8% of the Gross National
Product, which is over US $ 5 billion*. The con-
cern produced by these expenditures impose a
need for a better use of the existing resources
and for the implementation of cost-effective pro-
grams in health care. Tools such as computer-
based systems, therefore, will be more frequently
available in Latin American hospitals and, conse-
quently, previously unrecorded data will become
readily accessible for planning and research.

The clinical side of medical informatics spans
a broad spectrum, from basic research in how to
model medical knowledge to the real-world prob-
lems of building a comprehensive computer-based
patient record’. In Latin America, the challenge is
to develop surveillance report systems to identify
the needs and characteristics of the population
being served by the various health care provid-
ers. AGUSTINA, as presented in this paper, was
instituted in a local hospital immersed in a low-
class area of the surroundings of the province of
Buenos Aires. The availability of health informa-
tion in this hospital allows the authorities and
professionals to delineate the demographic and
epidemiologic characteristics of their patients and
to conceive and implement specific measures of
disease prevention and control. Additionally, the
installation of networking services, such as E-Mail,
World Wide Web (WWW), and File Transfer Pro-
tocol (FTP), vigorously triggered the enthusiasm
for more interinstitutional collaborations.

Just as Homer Warner recommended at the
American College of Medical Informatics’ (ACMI)
Distinguished Lecture, in 1988, that medical
informatics needs to become an established part
of academia, we subscribe to the idea that medi-
cal informatics must be a part of all levels of health
care. Therefore, hospitals must: 1) establish for-
mal departments of medical informatics where
there are now just foci of record-keeping; 2) en-
courage participation by health care workers from
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other departments on the assumption that they
will get hooked once they experience the
intellectual challenge of this discipline; 3) define
training opportunities for health professionals and
biomedical students to dedicate time to this field;
and 4) establish relationships between industry,
government, hospitals, and academic institutions
that will lead to support and encouragement of
research.
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Resumen

Informatica médica en perinatolog/a.
Proyecto AGUSTINA en Argentina

Este trabajo revé el desarrollo de la informati-
ca médica en América Latina. También describe
resultados preliminares de un sistema informatico
de administraciéon de datos, denominado AGUS-
TINA, que incluye informacién materno-infantil de
6195 partos ocurridos entre junio de 1990 y di-
ciembre de 1995 en un hospital de las afueras de
Buenos Aires (Hospital Zonal General de Agudos
Manuel Belgrano, San Martin, Pcia. de Buenos
Aires). Estos datos fueron fundamentales para
la instrumentacién de actividades orientadas a la
prevencion en dicha comunidad. Finalmente, este
trabajo propone recomendaciones para acciones
futuras en informatica médica para el area de
Ameérica Latina.
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Buenos

Ten of thousands of Americans now regularly telephone “psychics” for informa-
tion. Do they differ from ancient Romans who sought similar advice from the pat-
terns of animal livers and entrails, or from the voices of oracles?

Decenas de miles de americanos, ahora, telefonean regularmente a "psiquicos”
por informacion. ¢Difieren de los antiguos romanos que buscaban consejo similar
de los caracteres del higado y otras entranas, o de las voces de los oraculos?

Martin Gardner

When superstition displaces science. Comentario bibliografico de Behind the
Crystal Ball: Magic and Science from Antiquity to the New Age. Anthony Aveni,
New York: Random House, 1996. Aparecido en Nature 1997; 385: 405-6.
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