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Health informatics 
New solutions to old challenges 

by Salah Mandil 

B "If the aircraft industry had 
evolved as spectacularly as the 
computer industry over the past 25 
years, a Boeing 767 today would cost 
US$500 and could circle the globe in 20 
minutes on 20 litres of fuel." 

This much-quoted comparison 
reflects the recent dramatic develop
ments in the computer industry. Devel
opments to date in health informatics 
are less sensational but the potential is 
enormous. Though it is tempting to 
make another comparison with the 
snail-pace progress in the global health 
scene, this article is only concerned 
with health informatics: the applications 
of computing methodology and tech
nology to information systems in the 
health sector. 

The informatics challenges in the 
health sector are both exciting and 

enormous. The problems involved in 
collecting health data are well-known 
but knowledge is piling up exponen
tially. Each day new discoveries are 
made and more data are collected. So 
there are two main challenges that face 
us at once: 
- Firstly, how to manage the moun
tains of data and information selec
tively, economically and creatively. 
- Secondly, how to acquire knowledge 
and disseminate it selectively, synergis
tically and creatively to those who need 
it, in a form they can use. 

New computer methodologies and 
technology offer some cost-effective 
solutions. Microcomputers, hand-held 
computers, expert systems, videotext, 
compact disks and telecommunications 
- all these can be applied in efficient 
and effective ways to solve the many 
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problems in the health field . Also 
important is the need for informatics 
professionals to craft their skills so as to 
meet the challenges that lie ahead. 

A key tool 

The importance of informatics to 
development has been recognised and 
expressed in many different fashions. 
The overall message, however, is that 
informatics technology is an all
embracing technology and one which 
will affect strategic and operational 
issues. It is not a sector of development 
but has become a key tool and strategy 
to development. 

In this issue of World Health, Pro
fessor Mahdi Elmandjra, President of 
the World Future Studies Federation, 
points out that no country can afford 
not to join the information revolution, 
nor can it avoid its all-pervasive impact. 
As to the question of whether 
developing countries should embrace 
informatics, he categorically states that 
having recourse to the most adv::~.nced 
technology is not a luxury for the 
poorest countries. His view is that they 
are the ones that most need to own 
such technology, since they can then 
shape its development and ensure its 
social relevance and cultural coherence. 

The uses of informatics in the health 
sector are manifold. Viewed from the 
highest level possible, informatics 
should (a) support the management - in 
the broadest sense of the word - of 
health care services, and (b) support the 
actual delivery of health care. The 
developed countries are vigorously 

spreading the uses of informatics in 
their health sector. Indeed, some 
regional groups such as the European 
Economic Community are already 
working on a common strategy for 
"advances of informatics in medicine 
(AIM)." 

Health uses 

Most developing countries have 
made or are making a start in the use of 
informatics in health even before work
ing out a national policy and strategy 
for health informatics. Some examples 
are referred to in the various "boxes" in 
this issue. The making of a national 
health informatics policy involves set
ting up objectives and priorities; defin
ing standards for data, software and 
hardware; and drawing up a plan for 
human resources development, allo
cation and utilisation, with a corres
ponding plan for financial and material 
resources. 

Since computers help greatly in the 
processing of data and information, and 
as they become readily accessible, users 
have become far less apprehensive 
about seeking and generating data and 
information, sometimes to the extent of 
not being sufficiently selective. Coupled 
with the generally increased sophisti
cation of health services, this forces the 
health care institutions to cope with an 
increasing amount of all sorts of data. 
This phenomenon is known as the 
"information explosion" in health care. 
Or Shigekoto Kaihara, of the University 
of Tokyo Hospital Computing Centre, 
describes this in his article, examines the 

In China as in Saudi Arabia, the new technology is playing a growing role in public 
health. Facing page: Young patients watch a video film in a Tanzanian hospital. 

W ORLD HEALTH, August/September 1989 

current state of the art and looks at the 
hospital information systems of the 
future . 

Knowledge base 

Computers are increasingly used to 
manage another type of information, 
commonly referred to as "a knowledge 
base." Briefly, a knowledge base is not 
only a collection of information items 
but also contains the rules and interrela
tionships between the various items of 
information. The increases in what are 
known as "knowledge-based systems" 
are a present-day phenomenon frequen
tly seen in the health sector. Sometimes 
referred to as "expert systems," these 
typically provide support to the 
medical doctor, technician or other 
health workers. 

The user submits certain facts (such 
as diagnostic data on a patient) to the 
system together with other information 
(for instance, previous medical history), 
and the system then examines its 
knowledge base and suggests to its user 
a possible diagnosis and related treat
ment. The same systems could also 
serve as training tools, and this is 
probably the area in which expert 
systems will produce the best results in 
the short term. 

Nevertheless, a number of issues 
remain to be dealt with satisfactorily 
before the development and uses of 
knowledge bases in the health sector 
globally catch on. How to acquire the 
knowledge; how to validate the accu
racy and conditions of applicability of 
such knowledge; and how to represent 
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such knowledge in expert systems -
these are but examples of areas that 
require a great deal of further investiga
tion. Or Roger Salamon of the Depart
ment of Medical Informatics, University 
of Bordeaux II, France, discusses the 
history and present status of expert 
systems in medicine. 

Signal analysis 

Another aspect, albeit more sophisti 
cated, of the support that informatics 
can bring to health care involves the 
use of computers to analyse signals and 
produce related diagnoses or trends. In 
his article, Professor Jos Willems, of the 
University of Leuven in Belgium, traces 
the history of computer-assisted signal 
analysis and describes the state of 
the art, taking electrocardiograms as 
example. 

The importance of "information sup
port" has been appreciated for decades. 
The related data collection, validation, 
processing, dissemination and, equally 
important, feedback to the original 
suppliers of the data, are areas that 
ultimately determine the quality and the 
usability of information support. Recent 
informatics tools have significantly im
proved in these areas. For example, 

hand-written forms and reports can 
readily be replaced by hand-held 
computers (some costing as little as 
US$200) capable of holding electronic 
images of the forms, and thus ensuring 
the validation of the data at its source 
and eliminating transcription errors. In 
turn this drastically improves the ef
ficiency and economy of such opera
tions. Or K. C. Lun, Associate Professor 
at the National University of Singapore, 
reviews the improvements brought 
about by the uses of hand-held com
puters and highlights their advantages. 
He cites a practical study carried out in 
Singapore in collaboration with WHO 

and reviews examples of relevant pro
ducts available in the market today. 

Telematics 

Telematics, or computing combined 
with telecommunications, is just begin
ning to help alleviate the problems of 
feedback. Providers of data are greatly 
motivated when they receive feedback 
showing the uses and the relevance of 
their efforts in collecting and trans
mitting their data. Informatics has 
greatly improved this two-way flow. 
Whether by making it easy to generate 
and duplicate high-quality reports, in 

Telex room at WHO headquarters in Geneva, and radio operations of the onchocerciasis 
control programme in Ghana. 
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hard copy or in computer-readable 
media (e.g. microcomputers diskettes or 
magnetic tape), or by enabling feedback 
transmission by telecommunications, 
the technology of feedback has cer
tainly improved in recent years. The 
article by Or Ilana Fogelman and Or 
Eduardo Chaves of the Secretariat of 
Health for the State of Sao Paolo, Brazil, 
describes the use of videotext tech
nology to transmit feedback to pro
viders of data. Of course, this presumes 
the availability of a reliable telephone 
and television service. 

Another significant contribution of 
informatics technology is in the field 
of health literature. First, desktop 
publishing or the use of microcom
puters to produce reasonable quality 
"publications" speedily and econom
ically has contributed to the increasing 
availability of written materials from a 
much wider spectrum of sources. 
Second, the advent of compact disks 
(CD) and their interface with microcom
puters has made it possible for a 
"remote library" to come to its user 
instead of the user requiring reliable 
telecommunications links to it. Compact 
disk technology permits the contents of 
whole libraries to be contained on a few 
compact disks, which can be read by a 

WHO and WHO/ D. Deriaz 
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CD-reader (some cost about US$350) 
and searched using a microcomputer. 
Mr Claudio Brito of the Pan American 
Health Organization, Washington DC, 
explains here the significance of 
compact disk technology to health 
literature services. 

The reason why I am personally 
optimistic that informatics can signifi
cantly support development in general 
is that it is a technology which relies 
more on software than hardware. In 
other words, it relies more on people 
than on equipment. It is quite safe to 
assert that most uses of informatics 
depend almost 80 per cent on software 
and 20 per cent on hardware. 

Developing countries have great 
numbers of professionals whose 
training in informatics can readily be 
used. Indeed, it is already a reality 
today that many Third World countries 
(for instance, Egypt, India, Mexico, 
Philippines) take on massive software 
development contracts for industrially 
developed countries. Since the existence 
of appropriately trained human 
resources is the most critical factor in 
the use of informatics, several 
developing countries have already 
taken significant steps in this direction, 
and with notable results. Or Denis 
Protti, Director of the School of Health 
Information Science at the University of 
Victoria, Canada, points out the impor-
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tance of training information profes
sionals on the needs of the health 
sector. 

Standards 

The growth of informatics tech
nology and the corresponding growth 
of its applications in the health field are 
both so rapid that they often occur 
before norms and standards are set up 
and agreed to. Standards for health 
data, for software and hardware, and for 
the procedures involved, all require to 
be set up so that the multitude of 
application areas may relate to each 
other. This is essential for sharing and 
exchanging data and for making econ
omies in the use of hardware and 
software. A number of international 
organizations are working in this all
important domain of standards, and a 
great deal of investigation and hard 
bargaining is still to come. 

The use of informatics in the health 
sector also influences the way in which 
health care is to be provided. It 
therefore has an effect on the norms 
and standards for the "evaluation of the 
medical actions taken." The article by 
Professor Jean-Raoul Scherrer and Or 
Fran<;ois Borst, of the Centre for 
Medical Informatics at the University 
Hospital of Geneva, Switzerland, argues 
that the uses of health informatics call 
for the standards of "medical manage
ment" to be developed or revised. 

In a number of policy statements, Or 
Hiroshi Nakajima, Director-General of 
WHO, has emphasised the importance of 
informatics to health and has underlined 
health as one of the principal pillars of 
the technology. WHO is engaged on a 
number of collaborative activities with 
member states that are either directly 
concerned with informatics or include 

A training specialist works at the micro
computer in the Ministry of Primary and 
Secondary Education in Rwanda. 

an informatics element. The WHO 

secretariat itself is a heavy user of 
informatics support, and is actively 
establishing an electronic mail service 
with networks to its collaborating insti
tutions. 

Though we have found a number of 
informatics solutions to old challenges, 
many other challenges still remain. 
Making computing support available in 
local languages, providing tele-links to 
remote and outer-city areas, estab
lishing codes of ethics that govern the 
access to and uses of medical data and 
computerised systems, and drawing up 
appropriate legislation - these are but 
examples of what remains to be done. 

The advent of computing, and parti
cularly the informatics explosion of 
recent years which has put the new 
technology within reach of millions of 
users in developed and developing 
countries alike, has been compared to 
the coming of electricity. We are still 
discovering new uses for it, and it is 
indispensable. This is already the case 
for the business and financial sector, and 
it is only a matter of time - a very short 
time - before it will be true too for 
health informatics. • 
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Information explosion 
by Shigekoto Kaihara 

Hospital personnel today have to cope with an enormous amount of 
information per patient - a phenomenon which is now often referred to 
as the information explosion 

B All hospital personnel directly 
involved in looking after patients are 
obliged to process a large amount of 
information, so as to provide good care. 
Physicians, for instance, must obtain 
each patient's demographic data and a 
history of the illness, note the signs and 
symptoms manifested, and compile a 
past treatment history and associated 
information in order to arrive at a 
diagnosis for treatment. Nurses, in turn, 
need much of this information to 
formulate a proper care plan, after 
which they must note the patient's daily 
progress. Laboratory technicians require 
details as well, to conduct tests that the 
doctor has ordered, the results of which 
are sent back to physicians. Pharmacists 
too need certain data, to supply the 
necessary medication. All these 
examples show that a large part of the 
daily work of doctors, nurses, labora
tory technicians, and pharmacists con
sists of information handling, perhaps 
up to 40 per cent of their hospital 
working day. 

One trend all modern hospitals have 
in common is that the amount of 
processed information generated per 
patient is constantly increasing. One 
survey in a Japanese hospital has shown 

that the number of clinical tests given 
to their patients has doubled every 
seven years for the past 30 years. 
Similarly, the variety of drugs that are 
used at hospitals is constantly increas
ing. Much of this is due to the great 
advances that have been made by 
modern medical science and, fortu
nately, this is reflected in better hospital 
care. But the reverse side of this coin is 
that hospital personnel must now cope 
with an enormous amount of informa
tion per patient - a phenomenon often 
referred to as the information explosion. 

Naturally, the information that 
directly concerns the patient's care is of 
paramount importance. But it also 
serves other useful purposes essential to 
health care. 

First, when such information is 
properly compiled and aggregated, it 
provides basic data for efficient hospital 
administration. How each patient is 
treated can yield important statistical 
data, while the number of patients 
handled, categorised by sex, age, and 
diagnosis, provides basic information 
required by administrators to plan for 
the future of the hospital. Similarly, 
compiled data about clinical testing are 
vital for the efficient management of the 

Using computers in the United Kingdom to track down diabetes cases. 
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hospital laboratory, and information as 
to the type and number of prescriptions 
issued allows the hospital to estimate 
the drugs the hospital will need for the 
year. 

Second, health information provided 
by the hospital is needed by civic health 
administrators at the district level. Such 
data, accumulated from all the district's 
hospitals, are essential in formulating 
health planning for the district, by 
matching with population statistics, 
other demographic data and the health 
resources of the district. The more 
limited these health resources are, the 
more accurate will be the data necessary 
to conserve them. This medical 
information then progresses upwards -
to the level of national health care, 
where the central government digests 
the aggregated district level health 
statistics for national health planning. 
Thus each root of this informational 
evolution starts with the physician's 
first encounter with the patients. 

Third, this medical information, con
taining not only data about the 
patient's illness but also the success or 
failure of therapy, is a valuable source 
of clinical training for medical students, 
nurses and allied health care personnel 
who are privy to such information. It is 
not an exaggeration to say that a large 
part of clinical training involves the 
proper use and the accessibility of this 
medical data. 

The fourth and last point is that 
medical information is a source of new 
medicine and therapies. The develop
ment of new therapeutic drugs is built 
upon the careful observations of experi
enced physicians, and the comparison 
and analyses of the effects of previously 
administered drugs, gleaned from the 
patient's data. This in turn leads to 
continued medical progress in, say, 
uncovering a new entity of a disease or 
a new method of diagnosis. 

So, these medical data gleaned from 
patients form the bedrock of medical 
science and improved health care, and 
most of such information is generated 
in hospitals. 

In spite of the importance this 
medical information has for health care, 

W ORLD HEALTH, August/September 1989 



0 

2 
0 
f-

0 
u 
I 
f
::0 

0 
I 
3: 

A busy hospital reception office in Tokyo. 

it is still processed manually in a 
majority of hospitals the world over. 
This inefficient method results in delays 
in reaching crucial treatment decisions, 
for instance when test results fail to get 
back to the physicians in time, or in 
delayed action by administrations when 
a prompt response is needed. In the 
fast-paced, populous world of today, it 
is no longer possible to compile accur
ate statistics manually from such routine 
data as grading the patients by sex, age 
and diagnosis. Simply counting such 
entries can overwhelm the staff of a 
small hospital. 

Time-savers 

Fortunately, new technologies are 
now emerging which help to process 
this information far more accurately and 
efficiently. To the computer are now 
added allied machines that can under
take, for instance, imaging in the audio
visual field and rapid data transmission. 
Gradually, all these time-savers have 
been brought into hospitals to solve the 
problems created by the information 
explosion. Such technologies have been 
melded into a uniform system which is 
designed to meet hospital needs and is 
generally called a hospital information 
system. 

The basic concept of such a system is 
to create a cumulative file of each 
patient's data, which can be quickly 
updated on a continuing basis. This 
type of data file in computer termino
logy is called a database. 

Once each patient's database is 
created and regularly updated, data 
handling at the hospital improves tre
mendously, enabling a section requiring 
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specific information on a patient to 
obtain it rapidly from the database. The 
information is delivered by a printout 
from a computer terminal in a stand
ardized form. Or the physician may 
type an order into the computer data
base, which the computer then trans
mits to the laboratory as an instruction 
to perform clinical tests for a certain 
patient, the laboratory also receiving 
pertinent data that is stored in the 
patient's database. Similarly, when a 
physician uses his or her computer 
terminal to write a prescription into the 
patient's database, the computer trans
mits the prescription immediately to the 
pharmacy, while the prescription 
information is kept and accumulated in 
the database, which provides this 
information to the administrator in the 
form of hospital supply statistics. 

Statistics become far easier to 
compile, and the data can be easily 
copied on to a diskette for transmission 
to the district level, where similar 
medical data from all the district's 
hospitals can be compiled by another 
computer into a statistical analysis of 
any district-wide health matter. 

Hospital information systems based 
on the above concepts have been 
installed in some large hospitals in 
various countries and are successfully in 
operation. As many as 300 terminals 
have been placed in doctors' offices, in 
outpatient clinics, in wards, laboratories, 
pharmacies, administrative offices, and 
at other necessary locations . The 
system can be tailored to each depart
ment's specific needs, and this adapt
ation is then called a departmental 
system. Doctors and nurses have 
already become so accustomed to 

computer use that written memos, the 
traditional form of communicating 
medical instructions, are a thing of the 
past. Until recently, however, these 
systems have required expensive, large 
computers, or main-frame computers, so 
that smaller hospitals with limited 
budgets have been unable to consider 
buying them. 

Yet there are sufficient reasons to 
believe that, even if hospitals spend 
three per cent of their budget on 
information handling technologies, they 
still reap rewards. Although this figure 
may not be reached in a short time, it is 
advisable for the cost of improving 
information handling in hospitals to be 
itemised in the hospital budget, 
whether or not computers are installed. 

The future 

What of the hospital information 
systems of the future? They will be 
even more sophisticated and versatile 
since constant advances are being made 
in information handling technologies. 
Even small hospitals will be able to 
afford them, and they are destined to 
become a convenience as common as 
the telephone. 

The first technological advancement 
has already appeared - the microcom
puter, which is now in use in all parts of 
the world. The advantages of micro
computers are many : they are 
economical, compact and, unlike the 
sensitive mainframe which requires a 
constantly cool environment, they can 
be used in a natural climate. So in many 
developing countries microcomputers 
have blossomed and since they can be 
programmed to operate in any lan
guage, their adaptability to any country 
is assured. Hospital information systems 
based on these microcomputers are 
being developed and will revolutionise 
the system of health care globally. 

Another teclllological advancement 
is information transmission, which 
allows for direct computer-to-computer 
data transfers. But even communication 
on a smaller scale, such as the sending 
of diskettes full of data, remains an 
important method of ensuring the inter
change of valuable medical information. 

Clinics and physicians will in future 
be able to take advantage of data from 
the hospitals. In the health care systems 
of most countries, people normally visit 
clinics or health centres for simple 
ailments, and are only sent to hospitals 
if their illness is serious. Without access 
by the clinics to the data that the 
hospital may have, the present hospital 



information system does not satisfy the 
requirement for total patient health 
care. 

However, technological progress will 
make it possible to transmit the data 
contained in hospital information 
systems through a telephone line to the 
clinics. Once this computer networking 
is established, the health care provided 
to the patient at either the clinic or the 
hospital will be more accurate. And 
while the privacy of each patient must 
always be protected, the accumulation 
of accurate data concerning matters of 
health that can be achieved through 
computer linkage with other health care 
facilities within a district and, ulti
mately, throughout the country will 
contribute to better health research and 
planning for the benefit of all. • 

Thailand's national system 

The present National Health Information System of Thailand was developed 
during the fourth Five-Year National Socio-economic Development Plan, 
1977-1981. This set up a Central Health Information Centre to collect and 
disseminate all health information. The system processes three types of data: health 
programme activities, disease/ epidemiological data, and vital statistics. These data 
are collected from the village level or peripheral health infrastructure and passed on 
to the District Health Office, then to the Provincial Chief Medical Office, and 
finally to the Ministry of Public Health. The Information Centre houses two 
minicomputers, one used for epidemiological analysis and the other for general 
purpose data processing. Microcomputers have gradually infiltrated at the periphery 
and are used. to support the management of projects, hospitals, districts and 
provinces. 

Health administrators are satisfied with the system, although informatics 
professionals recognise many areas for improvement, generally involving problems 
common to developed and developing countries alike. Data are often inaccurate and 
incomplete, and suffer from a lack of standard definitions. The Ministry is 
correcting these problems by setting up standard data definitions and improving the 
recording and reporting forms. Personnel are often not qualified for their data 
collection and processing tasks, but this is being attacked with an intensive training 
programme for health personnel which will also help users to make use of the 
information available to them in their daily activities. 

An information processing network will encourage units responsible for separate 
functions to cooperate more effectively. This will be supported by a mainframe in 
the central computer service centre and a local area network covering parts of the 
Ministry. 

As part of its strategy, Thailand is encouraging the use of microcomputers. These 
are already in wide use by hospitals but their purchase and software development 
has generally been handled locally by users, and this has resulted in incompatibility 
in hardware, operating systems, and software. Experience and information cannot be 
easily shared. The Ministry has drawn up a "Masterplan on Computerisation" 
which encourages the use of standard software throughout the country. 

A district health centre in Brazil has readily adopted the new technology. 
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In the coming years there will be a strong global demand, especially from developing countries, for health personnel 
trained in the effective use of these data processing tools 

B Epidemiology is the health dis
cipline that deals with the "distribution 
and determinants of disease frequency" 
in human populations. It should be 
quite obvious from this definition that 
epidemiology is essentially a quantita
tive science that deals basically with the 
need to collect, process, analyse, evalu
ate and disseminate statistical infor
mation about diseases occurring in 
communities. 

It is a fact that no other health 
discipline handles such huge volumes of 
data. Large cohort studies often involve 
monitoring thousands of individuals 
over a long follow-up period to 
determine disease incidence. Probably 
the largest such study ever conducted 
was the Salk vaccine field trial of 1954 
for the prevention of poliomyelitis, 
which involved the participation of 
nearly a million schoolchildren. 

Epidemiology has traditionally been 
closely associated with health statistics 
and, in turn, with the use of computers 
because of the need to handle data. 
Computer programmes for data
processing and statistical analyses have 
been in use or mainframe computers for 
more than 20 years. Many of these 
statistical programmes could now also 
run on microcomputers, making it pos
sible to perform "number-crunching" 
activities of epidemiological data on 
desk-top machines. 

The principal sources of epidemiolo
gical data include health surveys, 
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institutional records containing demo
graphic and medical data, clinical trials 
and laboratory investigations. Conven
tionally, data collection is made by 
filling in recording forms, which occupy 
storage space and often get damaged or 
misplaced if insufficient care is exer
cised. The information collected on 
forms has to be subsequently checked, 
coded and processed, and experience 
has shown that errors commonly occur 
at this point. 

Health data 

The use of computers for health data 
acquisition has received much attention 
in recent years. These include 
computers that are directly interfaced 
with laboratory instruments such as 
lung function machines and spectra
photometers, use of touch screen tech
nology, light pens and optical card 
readers. The main drawback of these 
devices is their dependence on mains 
power supply, which restricts their 
value for field data collection. 

A recently completed collaborative 
project between WHO's Division of 
Information Systems Support (ISS) and 
the Department of Community, ~ 
Occupational and Family Medicine of ~ 
the National University of Singapore 
has paved the way for a revolutionary 
approach to health data collection by 
using hand-held computers (HHC). 
These are basically battery-powered, 

Data collection in the form of a ques
tionnaire still has to be hand-written. The 
processing can be undertaken by computer. 
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portable computers not much larger 
than pocket calculators. Their attractive 
f?ature lies in their ability to capture 
and retain data which could subsequen
tly be uploaded directly to a host 
computer locally or transmitted accur
ately to a host computer from a remote 
site over standard telephone lines. 

Battery power 

Once an electronic version of the 
recording form has been generated 
either on the HHC itself or on a 

~ 

microcomputer and downloaded to the ] 
HHC the device is ready for data 3: 

i 
capture. Information recorded on a 0 
HHC is sustained in its memory by a ~ 
rechargeable battery power pack that 
has an operational time of between 10 
and 15 hours for fully charged nickel
cadmium batteries. In most models, data 
protection is further ensured by the 
presence of a lithium battery back-up 
power source, which is activated when 
the battery runs low or is being 
replaced. 

On completion of data collection 
each day, the information captured on 
the HHC is uploaded to a host 
computer either locally through direct 
connection or remotely through data 
communication over a telephone line 
using modems. The batteries are then 
recharged overnight ready for field 
operations the next day. 

As a "number-crunching" machine, 
the computer has long been associated 
with health statistics and epidemiology 
because of the need to process and 
analyse large quantities of data . 
Powerful statistical packages have been 
available on mainframe computers for 
as long as 20 years (a "package" is 
computer jargon for a collection of 
computer programmes put together to 
enable the end-user to access a variety 
of data-processing and/ or statistical 

10 

Where hand-held computers could pay dividends; studying community health needs in the 
Eastern Mediterranean region. 

A project to use computerised bulletin board software as a means 
of disseminating health information has already been successfully 
tried out at the National University of Singapore. Known as 
MEDISTAT, the project offers a microcomputer-based, on-line 
information service for health and population statistics. 
MEDISTAT was launched as a free public service by the 
Department of Community, Occupational and Family Medicine 
of the NUS in July 1988. 

Statistical information is extracted from published sources like 
annual reports, country reports and yearbooks of statistics, and is 
converted into electronic form by scanning the printed materials 
into a word-processor and cataloguing them as statistical 
bulletins. 

Statistical information on MEDISTAT is organised into three 
sections- Singapore, Asia and the World. The Singapore section 
includes statistics relating to health facts and figures, mortality 
rates, fertility rates and population. The Asian section carries 
statistics about selected Asian countries derived mainly from 
country reports, and access to the World section gives users a 
global perspective of health and population issues. 

With the Medistat service, statistical information on health 
and population in Singapore is now only a telephone call 
(776-5074) away! 
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procedures within a single job execu
tion). An interesting development in 
recent years is the "microtisation" of 
many of these sophisticated statistical 
packages, obviously a direct conse
quence of the advent of powerful 
microcomputers . Today the latest 
generation of microcomputers with 
their extensive hard-disk storage, rela
tively large memory capacities and 
excellent graphics support are almost, if 
not fully, compatible with their main
frame version. These PC versions can 
be installed on microcomputer hard
disks in modules, depending on 
requirements of the user and availability 
of hard-disk storage space. 

Data files 

An activity that is invariably associa
ted with the use of statistical packages 
is the creation of data files that store the 
raw data prior to processing and 
analysis. There are several ways by 
which data can be entered, edited and 
stored in electronic form, but a distinc
tion should be made between those 
statistical packages that can perform 
processing of raw data as well as 
statistical analysis of partially or fully 
processed data, and those statistical 
packages that support little or no 
data-processing functions . 

The ability to communicate data and 
information over public telecommuni
cations networks has introduced some 
exciting applications of the computer in 
the field of epidemiology. In his 
excellent paper in 1988 on "Epidemio
logic Practice in the Year 2000: From 
Cholera to Computers", Or C. Tyler 
outlined the important role that telema
tics could play in disease surveillance. 
This means of transmission could 
ensure the timely reporting of key 
pieces of epidemiological information 

HCC aids eye care 

In developing countries, blindness is a major health problem 
whose control depends on the application of simple measures by 
frontline health workers, because specialist medical care is not 
always readily available. To help primary health workers in 
managing common and potentially blinding eye disorders, WHO's 
Collaborating Centre for Prevention of Blindness and Trachoma 
at Brown University, Providence, Rhode Island, U.S.A., has 
developed a prototype system to run on a hand-held computer, 
which incorporates a set of WHO guidelines for primary eye care, 
including diagnosis and treatment. With the aid of the expert 
knowledge that can readily be extracted from this system, the 
health worker manages patients with eye problems by one of three 
actions: definitive treatment with no referral necessary; initial 
treatment with referral to a secondary care centre; or referral with 
no treatment. 

The prototype of the hand-held computer version of this system 
has been field-tested with primary health workers in Egypt and 
Tunisia, where the prevalence of serious eye diseases such as 
trachoma is relatively high. 

from the problem source to a communi
cable disease centre for monitoring. In 
principle, this will eventually permit the 
timely tracking of epidemics globally. 

Or T yler also foresaw dedicated 
computerised bulletin boards that 
would give epidemiologists access to 
regularly-scheduled publications of 
information. He envisaged that state-of
the-art bulletin board software would 
also have powerful mapping capabili
ties, so that electronic atlases showing 
global distribution of disease frequen
cies could be generated. 

Health professionals are increasingly 
interested in the use of computers and 
especially micro-computers, for health 
statistics and epidemiology, not least 
because the price of today's microcom
puter hardware now makes these 
machines affordable to them and, in 
some cases, to students. Microcom-

puters can now be found on the office 
desks of doctors and in the research 
laboratories of health scientists. These 
individuals have been asking about 
microcomputer-based statistical soft
ware that they could use with their 
desk-top machines to carry out data 
handling and management functions . 

Now that the tools are becoming 
increasingly available, it is conceivable 
that within the next few years there will 
be a strong global demand, particularly 
from developing countries, for health 
manpower to be trained in the effective 
use of these tools, the better to support 
the data processing and activities that 
are urgently needed for better health 
care planning and management. • 

The lSS/National University of Singapore collaborative project on the use o{; hand-held computers for 
health data capture started in July 1987 and ended in May 1988. Three models of HHC were tested 
and evaluated and the results from field trials demonstrated the following advantages over the use of 
recording forms: 

Problems associated with forms such as carrying - or losing - them are eliminated. Data collection 
with HHC now involves only a hand-held machine and a master form for reference. 
As data captured on a HHC can be uploaded to a microcomputer for direct processing, there are no 
transcription errors associated with data coding and keyboard entries of coded information. It also 
substantially reduces data throughput time. 
Incorporating a "question-branching" facility eliminates errors when the person filling in the form 
omits a reply. Failure to skip questions that are inapplicable often causes data errors on 
conventional recording forms. 
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Expert Systems in Medicine 
by Roger Salamon 

The original goal of Expert Systems, to support physicians in medical decisions, may have been 
a bit presumptuous. But they may nevertheless prove worthwhile in medicine 

B Medicine is a discipline that 
requires both judgment and action. 
Information science can help in several 
aspects: 

- it can help the physician in col
lecting complete and relevant data; 

- it can support the physician by 
providing access to the rapidly increas
ing sets of med!cal knowledge through 
different kinds of data bases; 

- it can facilitate the management of 
medical records which may be used for 
clinical follow-up of patients, clinical 
research, evaluation of medical action 
and education. 

In all these aspects, information 
science gives indirect help to medical 
decision. But there are many other 
practical uses designed to help the 
physician directly in what he considers 
as his personal privilege: the decision 
process itself. 

The physician considers diagnosis as 
both a science and an art. It is a science 
because it uses all the components 
of a scientific method of observation, 
generation and expression of hypo
theses, experimentation and verification. 
It is an art because it frequently requires 
a large degree of intuition. 

Two types of medical approach can 
be distinguished. The first is related to 
the "recognition of forms." The physi
cian recognises the dis ease and 
identifies it, as he would recognise a 
well-known face, not analytically but in 
an overall manner. This approach is 
intuitive, the analysis of the various 
factors involved in the diagnostic deci
sion being reached unconsciously and 
not by a reasoning process. 

In a certain number of cases, 
however, the overall approach proves 
ineffective, and a sequential analysis of 
the parameters is required. In these 
cases "diagnostic aid methods" find 
their place, and the computer may 
become a useful tool, especially when 
the small amount of data that the 
human brain can process simultaneously 
is considered. c 

Research on computer-aided diag- § 
Vi 

nosis began in the 1960s; the objectives ..; 
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were to resolve clinical problems by the 
use of mathema tical formulations. 
Therefore, most of the work centred on 
the application of either logical or 
probabilistic methods. 

But, except in extremely narrow 
clinical domains, these two techniques 
proved to have little or no practical 
value. Most observers were led to 
believe that, for a programme to have 
expert capability, it must in some 
fashion mimic the behaviour of experts. 

Components 

Expert Systems are built on three 
components. The Knowledge Base con
tains the granular elements of problem 
solving (descriptive knowledge) and the 
expression of the links that have to be 
applied between those elements (oper
ating knowledge). The Inference Engine 
allows for selection of the appropriate 
elements of knowledge and application 
of the mles; interrogation of the use 
(regarding questions which cannot be 
inferred or resolved by the system 
itself); management of the events' 
uncertainty; and explanation of the 

results. The Events Base describes the 
trea ted case, possibly enriched by the 
inferred events. 

Expert systems incorrectly became 
almost synonymous with the term 
"artificial intelligence" in the mind of 
most physicians and this was probably 
one of the reasons for their first success. 

Pioneering work was done on rule
based systems, and was designed to 
deal with medical applications, but their 
grea test successes have occurred in 
fields other than medical ones. This not 
surprising because so much medical 
knowledge is difficult to grasp and to 
summarise with simple rules. 

By the late I 970s, dissatisfaction 
with rule-based systems led investi
gators into new directions; they became 
aware that clinical findings must be 
linked with patho-phy~iological know
ledge. Such knowledge is complex; its 
representation is done either by "frames 
systems" or by "semantic networks", 
which are able to organize information 
with many links and a hierarchical 
order. Only programmes relying on 
such reasoning would be able to cope 
with the enormous diversity with which 

Installed in a European doctor's surgery, this nuclear magnetic resonance imager represents 
a technical advance on conventional X-rays. 
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diseases can exist, evolve and interact 
with each other. 

Associative procedures are still in a 
research phase and have not yet 
reached a stage of practical application 
in the clinical field; unfortunately this 
situation will probably remain the same 
for several years. 

Before the development of Expert 
Systems, the clinical uses of medical 
decision-making programmes were very 
limited. The methodology used (in 
particular probabilistic procedures) were 
too distant from the usual way of 
thinking of the physicians, and the 
programmes were applied to only a few 
limited clinical situations. The pro-

cedures used "non-fuzzy" data known 
with a high degree of certainty (a 
situation which is relatively rare in 
medicine), and these systems were 
unable to explain to the physician how 
they reached their conclusions . A 
further criticism from an informatics 
perspective was that their programming 
was too rigid. 

Fuzzy data 

Expert Systems avoid these major 
pitfalls by using symbolic reasoning, 
being capable of handling fuzzy data, 
and explaining their proposed conclu
sions. Instead of "procedural" program-

To what degree can Expert Systems support physicians in medical decisions? 
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ming, Expert Systems are based on 
"declarative" programming which 
allows for a large degree of flexibility. 
Nevertheless, with experience covering 
several years, we must acknowledge a 
certain failure in the sense that expert 
systems have not yet proven to have 
great practical value. The main reason 
for this failure seems to be related to 
initial underestimating of the difficulty 
of mastering medical knowledge. 

To date, there is sufficient evidence 
to assert that the original stated goal of 
Expert Systems to support physicians in 
medical decisions may have been a bit 
presumptuous. Most probably, Expert 
Systems will not be able to provide 
conclusive evidence to reach such an 
objective. The use of such systems may 
nevertheless be worthwhile in medicine 
if the objectives are narrowed down 
and orientated towards such very pre
cise targets as the communication of 
simple knowledge to non-experts, and 
alarm function (sometimes called the 
"watchdog" role), and assistance in 
education and teaching in health-related 
fields. • 

13 



User-friendly videotex 
by 

Ilana Fogelman and Eduardo 0. C. Chaves 

In operation in the health system of the Brazilian city of Sao Paulo since December 
1987, Videotex was the chosen technology because it needed no specialised manpower 
and its relative low cost compared favourably with other systems 

B For most people, informatics in 
health is associated with sophisticated 
computer systems operating in ultra
modern hospital installations. It need 
not be so. The term "informatics" has 
quite a broad meaning, and the term 
"health" perhaps an even broader one. 

One form of health informatics 
requires a particularly simple infrastruc
ture at the user's end. Videotex starts 
out, as far as the user is concerned, with 
equipment which is readily available in 
developed countries and in most 
developing countries: a telephone and a 
television set. 

A Videotex-based communications 
network has been in operation in the 
health system of the Brazilian city of 
Sao Paulo since December 198 7. 
Carried out by the Secretariat of Health 
for the State of Sao Paulo, the project 
involves the large-scale introduction of 
information technology, from the 
central to the peripheral levels of the 
health system, so as to allow fast and 
dynamic dissemination and exchange of 
information among people who have 
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never before been exposed to computer 
technology. Specifically, the network 
was proposed as a means of improving 
communication and interaction among 
all levels of the health system, to 
provide information feedback to data 
collectors, to improve data collection 
itself, and to increase the access of 
health workers to technical and sci
entific information. Videotex was the 
chosen technology because of its 
extreme user-friendliness - it requires 
no specialised manpower - and its 
relative low cost when compared to 
alternative systems. An initial eight
month pilot experiment, involving 40 
health units, preceded the current 
expansion of the project. There are now 
100 Videotex terminals installed in 
health units in the city of Sao Paulo, 
and others should be installed in the 
interior of the State in the near future. 
The terminals (inexpensive MSX
compatible microcomputers emulating 
Videotex terminals) were rented from 
the local state telephone company and 
distributed to 18 divisions of the 

Secretariat at the central level, to all 
regional administrative offices in the 
city of Sao Paulo, to 58 primary care 
centres, to hospitals, and to laboratories 
and supply units . At the central level, 
the coordinating team consists of only 
four people - two physicians and two 
Videotex technicians. 

Videotex' s user-friendliness has been 
a key factor in the expansion of the 
system, since new, non-specialised users 
can be trained to operate the system in 
a two-hour session. The trained users, 
in turn, teach other colleagues. When 
connecting to the system, users can 
access the electronic mail service 
(E-mail), transmit collected data or 
consult information stored in the 
Secretariat's data bases. 

E-mail has been offered to users as an 
alternative to the regular telephone and 
mail systems. It is useful for general 
intercommunication and for specific 
applications, such as the reporting of 
cases of infectious diseases, transmission 
of laboratory test results, requests for 
supplies, or scheduling consultations in 

WORLD HEALTH. Aug ust/September 1989 



Videotex is a communications 
technology derived from the 
combination of telephone, televi
sion and compute1's. Users only 
need their telephone lines and .a 
Videotex terminal (which can be 
a television .set, a microcomputer 
or a stand•alone Videotex termi
nal) to access information stored 
in other computers. The tech
nology allows a two-way trans
mission of text and graphics over 
the telephone lines. The innova
tive aspect of Videotex is the use 
of telephone lines to allow the 
general public to access informa
tion, or to communicate among 
themselves, using their own tele
vision sets as display units, and 
small, cheap keyboards as data 
entry units. Indeed, it was origi
nally conceived for non-technical 
users. 

referral hospitals. Primary care centres 
and regional administrative offices use 
E-mail to exchange data among them
selves. They also make contact with 
upper levels of the health system, for 
example, to request statistical informa
tion related to their region, to clarify 
doubts about technical and administra
tive issues, to check that information 
they have sent has been received, to 
request materials and even to complain 
when their demands are not answered! 

E-mail has also made its contribution "' 0 
to the epidemiological surveillance ~ 
system of the city. Central agencies and 
surveillance teams in regional adminis
trative offices are swiftly informed 
when patients are referred to hospitals 
with communicable diseases, and this 
allows control measures to be triggered 
in good time at the central, regional and 
peripheral levels. The timely dispatch of 
such warnings used to be extremely 
difficult because of the obstacles 
imposed by the old insufficient and 
inefficient communication methods. 

Videotex also supports data collec
tion by making it easy to introduce 
pre-formatted questionnaires into the 
system. Primary care centres have used 
this facility to send their weekly reports 
on infectious diseases by telephone 
lines, so that they are immediately 
received by regional and central agen
cies. Users only have to select the 
appropriate questionnaire from a menu 
and fill it out on their keyboard . 

Reports on communicable diseases 
received at the central level are 
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arranged in a series of "feedback bulle
tins" at one of the Secretariat's data
bases. These bulletins become readily 
available to any user with access to a 
Videotex terminaL even outside the 
Health Secretariat. Epidemiological data 
are displayed in tables, histograms and 
maps. Detailed information on any 
disease can be obtained, as well as the 
number of cases reported in each region 
and each neighbourhood of the city. 
Further "feedback bulletins" on statisti
cal and demographic information are 
also available as well as abstracts of 
medical journals, a calendar of events, 
and new legislation. 

The expansion of the project has 
been encouraged by an unexpected 
factor: users' demand. There has been 
general agreement among users about 
the present and potential benefits of the 
system. This fact, as well as the ease 
with which the technology can be 
mastered and the reasonably low cost 
of adding a user to the system (the 
equipment is rented for about US %15 a 

Accessing an epidemiological bulletin on 
Videotex in a Sao Paulo primary health 
care centre. 

month and use of the telephone line is 
comparatively inexpensive in Brazil), 
have led to a rapid spread of the 
network. 

E-mail has been the most-used fea 
ture of the system. It allows information 
to be sent to specific users, protected by 
passwords, or to be displayed on 
bulletin boards, when of general inter
est. Bureaucratic tasks can be simplified, 
since a message can be automatically 
forwarded to one or several receiving 
parties. 

E-mail and other applications of the 
network do not have, of course, to be 
implemented through Videotex tech
nology. Other technologi es mi g ht 
even offer more sophisticated services. 
But in a country like Brazil, where 
scarce financial and specialised human 

The Escola Paulista de Medicina 
in Sao Paulo, Brazil, with back
ing from WHO's Division of 
Information Systems Support 
(ISS) and the Research Pro
motion . and Development (RPD) 
Programme, is helping to put 

a into effect a ministerial decision 
to unify the nation's health care 
services while a£ the same time 
decentralising decision-making. 
One contribution the Medical 
School has made to this effort is 
the development of a "semi
expert" system, delivered on 
microcomputers to points in an 
integrated network of primary 
health care centres, for the diag
nosis and proposed therapy of a 
number of diseases. 

The first prototype of such a 
system deals with tuberculosis 
and is at present being reviewed 
by the WHO Tuberculosis Pro
gramme and ISS. It is designed 
to support the diagnosis and 
treatment of individual patients 
who show symptoms or are 
confirmed cases of tuberculosis. 
The system also records the logis
tical support of patient care 
management such as patient care 
registration, physicians' 
appointments, and scheduling of 
follow-up treatment. It is 
planned that the prototype, and 
an updated version of it, will be 
field tested in one or two other 
countries besides Brazil. 

resources are an obstacle to the exten
sive computerisation of the health 
system, Videotex does play a major 
role in the viability of a large-scale 
communications network . Its low 
installation and operating costs, its 
user-friendliness (requiring no special
ised manpower for its operation) and its 
easy and rapid expansion make it 
particularly interesting for countries 
with a medium level of technological 
development. • 
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Non-proprietary 
drug names 

B As the same drug is often sold under many 
different privately-owned commercial trade names, there 
is a need to identify each drug substance by a unique, 
universally available and accepted generic name that can 
be used in the labelling and advertising of medicinal 
products in international commerce. 

For over 30 years, WHO has selected international 
non-proprietary names (INN) by coordinating the activi
ties of national drug nomenclature commissions. Instances 
where official national generic names are different from 
the INN are now exceptional. To date, some 5,700 names 
have been published in 60 lists of international proprie
tary names. 

The INN are maintained by the Pharmaceutical Unit of 
WHO's Division of Drug Management and Policies on a 
computerised database operated on ·a mainframe 
computer in Geneva. This was one of the first computer 
applications developed by WHO in the early 1960s. 
Today, the computerised database simplifies the regular 
publication of the Cumulative List of International 
Non-proprietary Names. 

Member governments as well as private corporations 
use the database to identify new international non
proprietary names and as a reference related to the use of 
trademarks. This information is currently distributed to 
WHO's member governments and is available in hard 
copy or on computer tapes. Users of the INN system may 
in future have access to on-line query facilities of the 
database, which may also be available on CD-ROM disks. 

Informatics 
and Telematics 

in Health 

Present and Potential Uses 

An example of informatics support to WHO's intern< 
sanitation is the Country External Support Informatim 
information tool which is maintained by WHO and used b 
is to improve the planning (including resources allocation 

CESI is a computerised database of drinking water sup 
have received or are seeking external support. The sysh 
Division of Environmental Health (EHE) in collaboration ' 
the Organization's headquarters in Geneva. The EHE Prog 
completed projects from external support agencies (bilate 
non-governmental organizations). Extra data on projects 1 

the governments of developing countries. 
In essence CESI offers the opportunity for all those ope 

aid can be directed where it is most needed and inefficie1 
CESI to exchange information electronically with other sy 
systems or non-compatible computers are received in pri1 
sent regularly to participating agencies in printed form or 

Informatic~ 

The new science of informatics - the science o, 
dissemination of information by computers -
public health. Here are just three example! 
technology to share information with its 16E 
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coordination activities in the field of water and 
System (CESI). The system is a sector management 
governments and external support agencies. Its purpose 

and management of water and sanitation projects. 
and sanitation projects in developing countries which 
was developed to run on microcomputers by WHO's 
the Division of Information Systems Support (ISS) at 

in WHO collects information about continuing and 
and multilateral funding institutions, UN agencies, and 

preparation come both from the agencies and from 

g in the sector to share information regularly, so that 
t overlap can be avoided. It should soon be feasible for 

Meanwhile, data from agencies with manual record 
ted form, for manual entry by WHO. CESI output is also 
on computer diskettes. • 

• for health 
'the collection, evaluation, organization and 
has innumerable applications in the field of 
of the use WHO is making of computer 
member countries. 

Sources of food 
contamination 

B The joint UNEP/FAO/WHO Food Contamination 
Monitoring Programme studies the contamination of food 
by chemical agents arising from environmental and 
industrial pollution, from agricultural technology, from 
food processing practices and from natural sources. 
Information on contamination from all these sources is 
collected at 37 collaborating centres throughout the 
world and forwarded to the WHO Environmental Health 
(EHE) Programme in Geneva for inclusion in a computer 
database maintained by the Information Systems Support 
(ISS) Division of WHO. 

Since its inception in 1979, the database has grown to 
its present volume of more than 7,000 records on 
contaminants in food. The system currently accounts for 
more than 1,200 food types, and a number of contami
nants among which are pesticides, phosphates, lead, 
mercury and tin. The system records the results of food 
sampling by the collaborating laboratories. Data items 
reflect the name of the food, the contaminant, year of 
sampling, origin of the food, the number of samples 
analysed, the detection limit and median, and the 
minimum and maximum measurements of the contami
nant detected. The database is used by national health 
authorities, and in particular public health laboratories, to 
compare test results and conditions in other countries. 
The Food Safety unit of WHO's EHE Division produces 
printed status reports on food contamination every two 
years which are distributed to all member states. 

The database and attendant system software are 
maintained and operated on a large mainframe computer 
in Geneva. The possibility of providing remote users with 
access to the database, either through on-line query 
facilities or on CD-ROM diskettes, or both, is at present 
being explored. 
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Compact disks 
by Claudio J. Brito 

About the size of a computer floppy disk, each CD-ROM disk can hold over 550 
megabytes of data -equivalent to the data found in 1,000 books of 200 pages each 

B In many instances, 
dissemination of basi c 
knowledge, or information, 
is the best way to help 
developing countries. Un
fortunateiy, the traditional 
information systems have 
always been based on reli
able and expensive com
munications networks 
which do not exist in that 
environment. The Pan 
American Health Organi
zation (PAHO/WHO) based 
in Washington D.C:, resor
ted to CD-ROM tech
nology to overcome the 
high cost of the communi
cation links among and 
within developing 
countries. 

For more than 20 years, 
the Latin American Center 
for Health Sciences In
formation, BIREME , 
located in Sao Paulo, Brazil, has been 
creating a regional bibliographical 
information system dedicated to public 
health. Another PAHO centre, the 
Centra Panamericano de Ingenieria Sanita
ria y Ciencias del Ambiente (CEPIS) in 
Lima, Peru, coordinates the develop
ment of a data base on sanitary 
engineering and environmental health 
called REPIDISCA. 

The strategy of BIREME and CEPIS 
is to collect bibliographical references to 
locally generated material by coordinat
ing the efforts of several smaller docu
mentation centres located in countries 
of the region. BIREME stores the 
references in the LILACS data base 
(Literatura Latinamericana en Ciencias de 
la Salud). Today both networks encom
pass more than 700 institutions 
dedicated to collecting and distributing 
health information throughout Latin 
America and the Caribbean. The 
LILACS and REPIDISCA data bases are 
often the only sources of information 
on certain health-related problems still 
affecting the region. Because some 
diseases are no longer a concern in 
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more developed countries, information 
about them is not to be found in the 
traditional health data bases. 

The work of BIREME and CEPIS has 
always been hindered by deficient 
communication links between both 
centres and the members of their 
respective networks. The constant use 
of telex or mail tended to make the 
information delivery process extremely 
slow. This inefficient system was also 
weakening the willingness of the coop
erating centres to continue their contri
bution to the expansion of both central 
data bases. 

In the United States and Europe, 
information dissemination systems are 
profitable. The advanced communi
cation networks already in place offer 
low costs and contribute to profits that 
pay for the capital-intensive central 
facilities, making on-line data bases an 
economical way of conveying informa
tion over vast areas. In the developing 
countries, on the other hand, only the 
governments can stand the iosses that 
an on-line information service will 
generate. In order to benefit its society, 

the country must pay for 
the central facilities, · and 
subsidise the cost of com
munications and terminals 
to users. 

In such situations, be
cause of the communica
tion requirements, the cost 
of the operation will grow 
exponentially as the 
number of users increases 
and the information dis
seminated gets more volu
minous. Many information 
dissemination projects that 
were started by the invest
ment of external resources 
in developing countries 
have failed because, after 
they were set up, the local 
governments were unable 
to maintain them. 

Like any typical devel
oping country, PAHO also 
faces difficulties in dis

seminating information because of 
severe financial limitations. For this 
reason, P AHO decided to experiment 
with the new information system model 
offered by the CD-ROM technology. 
The use of a non-erasable storage 
medium such as the CD-ROM, accessed 
by small personal computers indepen
dent of communications facilities , 
seemed a promising way of disseminat
ing the stable data bases that P AHO 
was willing to share with its member 
countries. 

What is the CD-ROM? The name 
stands for Compact Disc-Read Only 
Memory. Each CD-ROM disk, about 
the size of a computer floppy disk, can 
hold more than 550 megabytes of data. 
This is equivalent to the data found in 
1,000 books of 200 pages each. 

A small CD-ROM reader (costing 
around US $700) attached to a personal 
computer makes available all the 
information contained in a disk. The 
unit requires no linkage to a large and 
expensive central site or costly techni
cal personnel for maintenance. The 
production cost of CD-ROMs in the 
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United States, including the preparation 
of the master, may vary from $2.50 to 
$6.00 for each disk. The unit cost will 
depend on the quantity produced. The 
price of a CD-ROM gets lower as the 
number of disks produced increases. 
The advantages therefore become clear 
immediately. The investment made in a 
less expensive central site requiring 
reduced maintenance, and the low cost 
of the disks, result in lower prices for 
the users of CD-ROM data bases. And 
in fact the price trend has been 
downward since the technology 
became available. 

In 1987 PAHO's Office of Informa
tion Coordination (DIC) produced the 
first experimental CD-ROM containing 
a subset of the LILACS database. The 
retrieval software adopted was a 
modified version of the UNESCO Micro 
CD/ ISIS, a package very well-known in 
the region and free of charge to PAHO. 
Those two factors reduced both the 
need for training and the cost of the 
product. 

The results obtained with the experi
mental CD-ROM were encouraging 
enough to justify the allocation of 
additional funds to start a one-year 

project. bitially, P AHO distributed 
around 100 CD-ROM readers to the 
cooperating centres of both BIREME 
and CEPIS, half of them attached to 
personal computers. As expected, after 
the initial deployment of equipment, 
many libraries, universities, hospitals 
and government agencies of member 
countries in the region acquired 
CD-ROM readers by their own means 
and became users of the PAHO 
CD-ROM. 

Around 215 registered users received 
the first formal edition of the PAHO 
CD-ROM in early August of 1988. 
The release of the second edition, in 
the High Sierra format, took place 
in January this year, and henceforth 
CD-ROM production will become a 
regular operation in PAHO. The new 
media will deliver not only data bases, 
but all sorts of information which may 
be of interest for the region. 

Besides demonstrating the viability 
of the technology, the production of 
the PAHO CD-ROMs also brought to 
light some interesting facts. There was 
clearly a thirst for information inter
change among agencies developing 
CD-ROM projects. The widespread 

knowledge about CD-ROM-equipped 
locations can minimise the cost of 
deploying equipment where it already 
exists. There proved to be a possibility 
for cooperation in production. Each of 
the data bases placed on PAHO's 
CD-ROMs takes less than 20 per cent 
of the disk's available space. This means 
that it is possible to record data bases of 
different owners in a single disk. As a 
result, information owners could share 
production and distribution costs. It 
was also found possible to reduce 
training needs through a certain degree 
of standardisation in the retrieval lan
guage. All the different data bases 
recorded in the PAHO CD-ROMs use 
Micro CDS/ISIS data structures. In this 
way, a user able to retrieve information 
from one data base can easily use any 
other. 

The PAHO CD-ROM project came 
up with some other unsuspected results. 
The governments of developing coun
tries, as unique sponsors of information 
dissemination projects, may reduce their 
costs by adopting the CD-ROM tech
nology. Data bases stored in minicom
puters and delivered through a shared 
CD-ROM premastering facility are 

These shelves hold the medical records of a few thousand patients. Today, one small compact disc could accommodate all of these. 
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much less expensive than the traditional on-line information dissemination systems. 
And the investment in less powerful, less complicated computer systems ensures 
that subsequent maintenance costs will be proportionately reduced. 

By making CD-ROM readers available to educational institutions, the 
governments can increase the understanding of the general population about the 
importance of information. The typical "user friendliness" and constant availability 
of the CD-ROM accessed by a PC will attract users who otherwise would not be 
looking for information. Most developing countries have always wanted to bring 
international data bases for use within their borders. By purchasing CD-ROMs 
abroad, they will now be able to accomplish that objective. 

When more recent information is needed, the same search formulations created 
for the CD-ROM can also retrieve information from the corresponding on-line data 
bases. In this way the connect time to foreign data bases can be cut to a minimum 
and their use will be less expensive. Finally, the CD-ROM technology can 
potentially eliminate the ever-present concerns regarding transborder data flows 
and their political implications. • 

Keeping a check on the distribution of medicaments, as here in a Mali village, could be 
speeded up and simplified by storing information on compact discs. 

20 

CEIS informs the world 

The computerised EPI Pro
gramme Information System 
(CEIS) was developed in 1984 to 
enable a microcomputer to moni
tor, evaluate and report the 
activities of WHO's Expanded 
Programme on Immunization 
(EPI). Programme managers 
both in WHO and its member 
states need information for plan
ning, evaluation and disease 
control. The CEIS contain six 
core indicators: immunization 
coverage, disease incidence, 
coverage surveys, training 
courses, funding and demogra
phic data. A stock control facil
ity and a graphic presentation of 
immunization coverage and 
achievement of targets were 
added in June 1988. The system 
is menu-driven and it requires 
minimal computer literacy and 
training to operate. 

The CEIS is currently used 
and maintained in Geneva. 
Since 1988 it has been modified 
and is now operational in five 
WHO regional offices - AFRO, 
AMRO, EMRO, SEARO and 
WPRO. It has also been in
stalled in 18 developing coun
tries (among them China, Egypt, 
Indonesia and Kenya) while 
several other countries (including 
Burma, Burundi, Czechoslova
kia, Sudan and Vietnam) are 
planning installations and train
ing this year. By the end of 
1989, the target is to have five 
countries in each of the WHO 
Regions (30 countries in total) 
with an operational CEIS. Based 
in WHO's headquarters in Gen
eva, EPI provides support to 
member states and WHO regio
nal offices, on request, for the 
installation and adaptation of 
the system, and training of 
users. 
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Computer Analysis of 
the ECG 
by Jos L. Willems 

Computer analysis of electrocardiogram readings can be of value to both 
general praditioners and small hospitals 
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B As early as 1887, AD. Waller 
of London University discovered a 
measurable amount of current in the 
human body corresponding to the 
cardiac contraction. It was not until 
1901, however, that an accurate and 
quantitative recording (electrocardio
gram, or ECG) was made possible by 
the introduction of the string galva
nometer by the Dutch physiologist 
Willem Einthoven. For this invention 
and the discovery of the mechanism of 
the ECG, Einthoven was awarded the 
Nobel Prize for Medicine in 1924. Since 
then, remarkable progress in the field of 
electrocardiography has led to the 
registration of millions of ECGs. 
In the USA alone close to 100 million 
ECGs are recorded each year, and a 
similar figure is true for the European 
Community. 

Computer-aided ECG processing, in
troduced by H.V. Pipberger 30 years 
ago, enhances the ability to handle such 
high volumes of recordings. This 
benefit is particularly evident in large 
hospitals or groups of hospitals, and has 
been one of the major incentives for the 
involvement of industry in this novel 
technological market. As a result, small 
self-contained and relatively inexpen
sive microcomputer-based ECG systems 
became available in recent years. 

Potentially, computer analysis of the 
ECG can offer a major service to 
general practitioners and smaller hospi
tals as well, and is valuable also in 
emergency situations where a cardio
logist is not available. In addition, 
computer analysis markedly reduces 
subjective differences in interpretation 
and ensures correct classification. These 
are the major reasons why electrocard
iography has been the proving ground 
for developing many basic concepts in 
medical decision-making by computer. 

The ECG is a graphic record of 
voltage changes transmitted to the 
body surface by electrical events in the 
heart muscle, thus providing direct 
evidence of certain aspects of myocard
ial anatomy and function. During its 
propagation to the surface, extracardiac 
tissues may intervene and influence the 
ECG. 

The conventional ECG at present 
contains a minimum of 12 leads. For 
certain special purposes other leads are 
recorded and in some research centres, 
so-called body surface maps are 
obtained by placing more than 100 
closely spaced and evenly distributed 
electrodes around the torso. 

In an ECG data-processing system a 
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series of sequential processes happen 
that are interrelated but, to some 
extent, independent. They are respec
tively acquisition and transmission of 
signals; wave recognition and measure
ment; parameter extraction; rhythm 
analysis and classification; and, finally, 
reporting and data base management 
for programmes performing serial ECG 
comparison. 

Initially, as for many applications, 
computer-assisted ECG interpretation 
was performed centrally in larger hospi
tals on dedicated mini-computers - not 
time-shared for any other purposes - or 
on medium- to large-scale computers of 
regional service bureaus. In recent 
years, stand-alone microcomputer 
systems have been introduced which 
acquire and process data and print 
results at the bedside. 

The computer receives the ECG 
signals either by means of a MODEM 
over standard telephone lines, or 
directly from the ECG recording device, 
at a sampling rate of 250 to 500 
samples per second. The data are stored 
on disc for further processing, in total 
between 40,000 and 60,000 samples of 
a 12-lead conventional ECG recording 
over IO seconds. In some ECG process
ing systems, on-line quality control of 
the data is performed. The signal 
quality is checked for noise, baseline 
wandering, and other artifacts. The 
technician is informed through a visual 
or audible signal that the ECG was 
acceptable so that the patient may be 
disconnected. 

The main task of the ECG measure
ment programme is the automatic 
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detection of the on- and off-sets of the 
P, QRS and T waves, that is the main 
deflections of the ECG in the various 
leads. The data are first filtered by 
various techniques. In the next stage 
QRS complexes are located and the 
regularity of the heart rate is estab
lished. Subsequently, a more refined 
arrhythmia analysis and wave typing of 
the various complexes can be carried 
out to detect whether the beats are all 
of the same origin. 

Because detection methods vary, the 
results of different programmes are not 
always concordant even when identical 
tracings are being analysed. To over
come this problem, a large international 
standardisation project was undertaken 
between I 980 and I 985, with support 
from the European Commission and the 
Division of Medical Informatics of 
Leuven University as Coordinating 
Centre. ECG computer programme 
developers from Canada, Japan and the 
USA also participated. 

Once on- and off-sets have been 
determined, the amplitude and duration 
as well as other measurements of the 
various waves can be calculated. These 
measurements are then used in the 
interpretation phase to arrive at diag
nostic classification results. 

Classification strategies used by pro
gramme developers can be divided into 
two major groups. In the first and most 
widely used strategy, the programme 
sequentially follows a logical decision 
path, with yes-no branchmg, to arrive 
ultimately at a set of non-conflicting 
statements about the ECG. When cer
tain measurements exceed the limits of 

normal, the findings are used to arrive 
at a diagnostic conclusion which may 
be qualified by a second or third 
measurement before a final diagnostic 
statement is made. 

The second strategy uses statistics to 
calculate the probabilities of a particular 
classification. A large number of ECG 
variables are used simultaneously, in
stead of consecutively as in the pre
vious approach, and various statistical 
techniques make it possible to maximise 
correct and minimise incorrect classifi
cations of the ECG. A prerequisite for 
developing such programmes is the 
availability of a large data base, consist
ing of records from patients with 
diagnoses firmly documented by 
methods independent of the ECG. 

Detection of cardiac arrhythmias 
remains one of the intriguing problems 
in computer analysis of the ECG. It is 
widely accepted that complex arrhyth
mias can hardly be recognised on short 
strip recordings of surface ECG leads 
routinely submitted for computer 
analysis. Most programmes, therefore, 
only attempt to recognise the most 
common rhythm abnormalities. For
tunately the incidence of complex 
arrhythmias is very low. 

Comparative analysis of serial elec
trocardiograms is another feature that is 
still not fully developed and clinically 
used. A prerequisite for analysis of 
serial tracings is a centralised system 
with efficient storage and retrieval 
capabilities providing rapid access to 
old records to which the new incoming 
records are to be compared. Practicality 
and economics usually dictate decisions 
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concerning such retrieval. Disc space 
limitations impose severe constraints on 
the length of records, measurement and 
classification results to be stored. The 
volume of ECGs processed in several 
large hospitals in Europe, for instance at 
the Leuven University Hospitals, ex
ceeds 45,000 per year. Optical laser-disc 
storage devices are increasingly sug
gested as a solution to this problem. 

After the computer has processed the 
ECG, it generates an unconfirmed 
analysis report, which is either for
warded directly to the physician who 
requested the ECG, or to a cardiologist 
centrally or remotely located, for 
approval or over-reading. Indeed, com
puter-generated reports in most coun
tries still need to be verified or 
annotated by a reviewer cardiologist, 
due to legal and other requirements. 
The over-reader may return the com
ments to the central computer site for 
editing of the computer diagnosis or 
may communicate the comments 
directly to the user. 

One of the most important conse
quences of the use of compulers in large 
hospitals has been a decrease in the 
time required by the cardiologist to 
interpret ECGs - as much as 30 to 70 
per cent. Similarly, clerical time for 
transcribing interpretations and for 
other administrative functions, such as 
billing, has been markedly reduced. The 
consistency of the computer interpreta
tion in content, format and language is 
also viewed as an important benefit. To 
attending physicians such as surgeons, 
gynaecologists or general practitioners 
- who generally do not have special 
expertise in ECG interpretation - the 
major change is an improvement in the 

service provided to them by the ECG 
department. 

A key question that has to be 
answered concerns the evaluation of 
diagnostic programme accuracy. What 
is the programme's ability to identify 
properly the patient's condition? 
Several studies have already provided 
evidence for an increased, or at least 
equal, accuracy of computer analysis 
compared with visual ECG interpreta
tion made by an average cardiologist. 

The growing importance of informa
tics in medicine has been demonstrated 
by the widespread use of computers in 
hospitals not only for administrative 
but also for medical purposes, for 
laboratory automation, intensive patient 
care monitoring, nuclear medicine, 
radiology, medical records and so on. 
Small self-contained and relatively inex
pensive microcomputer systems are 
now becoming available for the private 
physician's office and ambulatory care 
applications. 

The ECG is only one of many pieces 
of information used by physicians in 
making diagnostic and/ or therapeutic 
decisions. So, although the computer 
may have quite an important impact on 
the use, the availability or the timeliness 
of the ECG, actual patient care is 
affected in only certain cases and the 
overall impact of ECG computer pro
cessing on health care delivery is still 
only very modest. However, consid
ering the extent and ever increasing 
costs of health care, and the importance 
of cardiovascular diseases, it is evident 
that even a modest improvement con
tributes to the care of many people and 
may have considerable economic 
benefit. • 

The time required by a cardiologist to interpret ECGs has been cut by as much as 70% 
through the use of computers. 

Dental Passports 

WHO's Oral Health (ORH) 
Programme has been collabo
rating with a number of 
member states and national 
institutions in developing bet
ter ways of monitoring and 
managing oral health care pro
grammes. 

An initial effort towards this 
end was aimed at developing a 
simple system for collecting 
and recording dental patient 
information. This "dental pas
sport" system, as it was called, 
provided the health workers 
with more complete and 
readily accessible information 
on a patient coming for 
treatment. 

A prototype microcomputer
based sy tem for storing and 
processing the data contained 
in these "passports" was 
developed jointly by ORH and 
the International Centre for 
Oral Health in Chiang Mai, 
Thailand, together with techni
cal support from WHO's 
Information Systems Support 
Division and its Collaborating 
Centre for Medical lnformatics 
in Tokyo, Japan. 

Field testing of this proto
type encouraged the Pro
gramme to consider upgrading 
it to a knowledge base system. 
One major use of such a system 
is to support the diagnosis and 
proposed treatment of oral 
health conditions, and to pro
duce information which would 
help health care managers with 
the planning, monitoring and 
evaluation of oral health care 
services. 
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A common standard 
by Jean-Raoul Scherrer and Franc,:ois Borst 

A standard of medical management is not a rule that must be obeyed. It 
is simply a reference, helping us to evaluate the medical action taken. 

B A recent discussion with Pro
fessor Medahoui from Rabat, Morocco, 
convinced us of the striking need to 
raise authoritative standards of medical 
behaviour and decision-making. These 
standards would not only relate to 
medical schools of the world, but could 
be applied all over the world, including 
the developing countries. They would 
also apply within community hospitals 
and primary care delivery centres. 

In fad the combined use of relatively 
cheap personal computers with some 
hypermedia software tools would con
stitute the kind of easy-to-use device 
that would be appropriate even in very 
remote areas. Such instruments could 
become part of the tools of WHO's 
worldwide programme: "Leadership 
development for Health for all" which 
emerged from the 41st World Health 
Assembly's Technical Discussions in 
May 1988. 

Several experts have stressed that 
even in large teaching hospitals there 
are obvious needs for something more 
than the intern's rersonal "cook books:" 
in other words, to have a tool of 
diffusion of institutionally standard 
medical management charts through an 
EDP-Communication Network. Even if 
there are many difficulties involved in 
including a particular patient within any 
predefined scheme, this approach is 
useful to the management of the patient 
- providing one keeps in mind the gap 
between him and the scheme. The first 
main advantage that the formulation of 
standard medical management would 
have is to promote a standard con
trolled vocabulary throughout the hos
pitaL thus making it easier to define the 
medical entities and the measurement of 
the clinical state of the patients. 

Our initial intention was not to 
provide some short cut that might 

replace the need to consult existing 
medical and health literature collated on 
such international databases as MED
LINE (from the National Library of 
Medicine, Washington D.C.). The inten
tion was rather to provide quick and 
easy references to papers, and even 
summaries based on the selection of key 
words. 

The ideas was simply to formulate 
precisely and diffuse as widely as 
possible the basic medical knowledge 
that every physician knows or should 
know. And where can one obtain such 
knowledge? This knowledge is simply 
that which is used in the d~y-to-day 1ife 
of every specialised department of a 
teaching hospital. From the cardiolo
gists, for example, will come the man
agement of a patient with an 
arrhythmic heart, and the digestive 
surgeons will explain how to handle 
gastro-intestinal bleeding. This simple 

A computerised laboratory in Tokyo. All over the world, stored knowledge is a vital part of the day-to-day life of every specialised 
department of a hospital. 
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knowledge is elementary to a physician 
who often sees patients with such 
problems, but will be very useful to 
other physicians who only rarely have 
to manage them - which is often the 
case in a teaching hospital where the 
different medical departments are sepa
rated and even widely scattered. 

Besides, a particular advantage of an 
on-line system or of the regular produc
tion of diskettes is to have immediate 
availability to the latest updates. 

Of course a standard of medical 
management is not a "rule" with an 
absolute "must" to be obeyed. It is 
simply a reference, helping us to evalu
ate the medical action, and it may offer 
both warnings and recommendations. 
For example: given ten physicians and 
ten patients with acute pulmonary 
oedema, there will be ten different 
approaches. Some differences are due to 
the particularities of the patient, but 
others will depend more on the physi- ~ 
cians. If we now try to compare two ~ 
patients with acute pulmonary oedema (5 
who have a favourable issue with 'the ~ 
usual treatment' what do we really 
compare? Nothing indeed if the 'usual 
treatment' varies between one physician 
and another. 

The basic software that we have 
started to use in our own initial 
mainframe environment has been 
designed for supporting on-line charts 
or manuals with the following basic 
features: 

- hierarchically, with the table of 
contents presented as usual as a 
"menu," 

- sequentially, as a book, allowing 
one to see successive "pages" on a 
given subject, 

- with an index, giving access to the 
"pages" by means of appropriate key
words. 

It is advisable to select a schema as 
close as possible to the state of the 
patient under investigation, taking into 
consideration the following elements or 
built-in check list: 

- determine the. stage of severity of 
the disease; 

- determine the management of the 
patient at this stage (including diag
nostic and therapeutical procedures); 

- determine patient monitoring in 
order to detect the onset of a compli
cation or of a wrong diagnostic direct
ion ("diagnostic monitoring"); 

- determine adequate reference to 
specialists (neither too soon nor too 
late); 

- provide precise information about 
practical procedures (for instance, how 
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The tabulated information given by this young mother to a Tunisian health worker could 
be recorded in turn on a micro-computer "chart." 

to prepare an insulin infusion, rate of 
infusion, dilution and so on). 

Hypertext is a set of mechanisms 
for connecting pieces of text to one 
another in such a way that one can 
traverse the links that conned these 
text units. In a hypertext system, 
information is stored in a small unit, 
variously called a frame, a node, a card 
or a note. For example, a laboratory test 
result in a patients' record may be 
connected to a laboratory medicine 
textbook which describes the test and 
the proper interpretation of its results. 
That textbook section may in turn be 
connected to other documents, such as 
the specialist journal where the test was 
first reported or a clinical handbook 
suggesting the preferred treatment for 
specific types of test result. Each note 
contains individual text items and links 
to other notes, so that a user may 
navigate through a set of notes by 
selecting the right links. 

Hypertexts, or more broadly "hyper
media", can become the appropriate 
tool making it easy for new charts to be 
recorded on microcomputers. 

Basic knowledge of the management 
of patients in emergency situations can 
be learned before the physicians join 
the emergency room, which greatly 
facilitates and improves the teaching. 
Since this chart system was introduced 

in our own emergency room, simultane
ously with a medical reorganization, the 
mean cost of out-patient stay has 
decreased by about 15 per cent, mainly 
due to a better balance between the 
patient's situation and the investiga
tional approach, that is, a decrease in 
the "routine investigational package" . 

There are no rules in medicine about 
the management of particular patients, 
yet we need them. Teaching hospitals 
lack medical standards that apply to all 
the diversity of their departments; what 
we have described here is a system for 
distributing medical standards through
out. The availability of new means such 
as hypermedia, as well as the popularity 
of microcomputers in general, lead us to 
foresee considerable use of our charts 
system with its special emphasis on 
medical standards. • 
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A need for 
information professionals 
by Denis Protti 

A health information professional must understand why information is important before using 
a computer to process it and communication technology to transmit it. 

B A health care system is a 
complex network of integrated, though 
largely autonomous, public and private 
sector components. These include indi
viduals, institutions such as hospitals, 
community health agencies, occupa
tional health departments, public health 
departments, clinics and doctors' offices, 
laboratories, medical, nursing and other 
health professional schools, accrediting 
and licensing bodies, local and central 
government bodies and vendors of 
goods and services. 

All of these organizations use in
formation to support decisions about 
health promotion, disease prevention, 
prov1s10n of care, monitoring, evaluat
ing and controlling health care re
sources, planning and formulating 
policy, and advancing knowledge 
through education and research. 

Information systems and the applica
tion of information technology are an 
extension of the study of organizations, 
organizational functions, and manage
ment. The most outstanding features of 

any information system are its emphasis 
upon the flow of information and the 
impact it has on the people who use it. 
Health Information Science, as a field of 
study, is particularly concerned with the 
effectiveness of these information flows 
within health care organization. 

So what is the role of a Health 
Information Professional, and how does 
he or she become an integrated member 
of the health care team? Such a profes
sional is concerned with the nature of 
information and information processes 
in a health care setting; the organization 
of information and its effect on the 
performance of health care delivery; the 
communication of information between 
individuals, health care providers, 
administrators, evaluators, planners and 
legislators; and the behaviour of these 
participants with respect to the 
generation and use of information. 

Not once has a computer been 
mentioned - nor should it have been! 
To be effective, physicians must under
stand why a stethoscope is important 

before they can use it as a diagnostic 
tool. Engineers must understand why a 
steel beam of a certain type can only 
withstand certain stress or certain con
ditions, before they can build a bridge. 
In a similar fashion a health information 
professional must understand why 
information is important to someone 
before starting to use a computer to 
process it, and communication tech
nology to receive or transmit it. One 
cannot over-stress the importance of 
understanding one's environment; 
understanding the people involved, 
their roles, their background, their 
values; understanding the organization, 
its structure, its history, even its 
politics! 

Health care is acknowledged by 
almost everyone who has worked in the 
field as the most complex system in 
society. After all, how many industries 
deal with life and death? How many 
industries deal with a product that 
cannot be defined? Or operate in an 
environment that has, for the past 40 

The proceedings of this meeting during this year's World Health Assembly in Geneva were put straight into the word-processor 
by a skilled secretary. 



years, virtually ignored costs, an 
industry which virtually has not had a 
bottom line? How many industries deal 
with the unique situation that the 
individuals responsible for the majority 
of the costs do not even work for the 
company? How many industries have 
regular customers who do not pay for 
the products they receive? 

Until one has been taught or has 
spent a number of years working in the 
system it is difficult to understand why 
sound management principles which 
have been proven in the private sector 
and other public sector agencies simply 
do not work in health care. 

Only recently have health care 
organizations begun to view informa
tion as a corporate resource. Only 
recently have hospitals begun to realise 
that 40 to 50 per cent of their operating 
budgets are for the processing of data. 
Only recently have provincial ministries 
of health begun to realise that they are 
spending billions of dollars moving data 
around in the health care system. And 
only recently has health care begun to 
accept the notion that information is 
indeed a valuable resource which, like 
other resources, must be planned, 
managed, conserved, recycled and © 
protected. ~ 

Health care systems are gradually ~ 
recognising that they are indeed in the 
information business; that information is 
an essential commodity; and that in
formation is a key ingredient to being 
successful. 

Health care is gradually recognising 
that it needs someone to establish and 
implement a long range information 
systems plan which is consistent with 
the organization's objectives and direct
ion. That person has to determine the 
investment to be made in information 
technology and provide a rigorous and 
disciplined framework for evaluating 
information benefits versus information 
costs; anticipate and understand the 
consequences of new information tech
nology; and plan and coordinate all 
information resources within the organ
ization - not just computers. Even more 
important, such a person must explain 
the impact of information technology 
to staff at all levels of the organization. 

A multitude of forces - for instance, 
an aging population which is living 
longer, and a doubling of medical 
knowledge every five years thus forcing 
health care disciplines into more and 
more specialisation which fractionalises 
care and complicates communications -
are generating increasing demands for 
more reliable and timely information, 
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and more effective systems to collect, 
process and distribute data. Health care 
services need information systems 
which enhance the operating efficiencies 
of their organizations and help to 
determine the efficacy of their pro
cedures. In turn this calls for individuals 
who truly understand the information 
needs of the many people dedicated to 
the delivery of care, the promotion of 
health, the prevention of disease and 
the postponement of disability. • 

Schoolchildren in many countries are already learning computer skills as part of the 
regular curriculum. 

27 



Informatics and telematics: 

the future 
by Mahdi Elmandjra 

lnformatics is of course not a panacea, especially if it is used as a purchased 
gadget implanted as a foreign body. Yet it represents today the most efficient 
instrument man has so far invented to help him to analyse and solve problems. 

B Within the next 20 years, Informatics and telematics are not just 
informatics and telematics will have new technologies. Their capacity for 
entered almost every form of sociaL being readily integrated into activities is 
economic, scientific and educational much more important than the speed 
activity. Way before the turn of the with which they operate or the volume 
century, a majority of the high school of information which they handle. It is 
leavers and practically all of the technical not just a question of doing things more 
college and university graduates , rapidly but of doing them more 
throughout the world, will be familiar meaningfully. 
with the use of computers, telecommuni- Let me first clarify two fundamental 
cation databanks and information issues. First, the recourse to the most 
services. advanced technologies is not a luxury for 

The ensuing informatics literacy will the poorest countries of the world; they 
represent a significant socio-cultural leap are the ones who need it most to make 
because it will bring about substantial the quantum jump which they will never 
changes in mental structures, ways of be able to achieve with "appropriate" or 
thinking and decision-making processes "adapted" technologies alone. (The latter 
in all sectors of life. This transformation may even become a cause of back-
has already begun and will gain great wardness!) 
momentum within the next decade. Second, introducing these technolo-

The "informatisation" of society which gies does not necessarily lead to an 
the world is undergoing requires a imitation of the development models of 
future-oriented perspective of a minimum the industrialised countries. If a political 
of 10 to IS years for the elaboration of choice has been made for an endogenous 
strategies in these advanced technolo- development with its system of socio-
gies, as well as in the defining of policies cultural values, there is no reason why 
for their application to national and these technologies cannot be harnessed 
regional development. This approach is to achieve the societal goals which are 
rather different from the one used in sought. The bias does not come from the 
preparing medium-term (three to five technologies themselves but from the 
years) plans, which tend to favour linear environment. 
projections of past trends and to neglect It is true that we are going through a 
the future impact of the mutations in transitory phase where, throughout the 
gestation. world, the commercial supply of informa-

One of the constraints of long-term tic and telematic products, with the help 
strategies is the urgency of starting of huge publicity campaigns and a very 
immediately so as not to accumulate dynamic salesmanship, is way ahead of 
delays which can be quite costly. the social demand. The suppliers are 

Informatics and telematics are not just new technologies, nor should they be seen as 
luxuries for the world's poorest countries. 

therefore imposing a type and rate of 
consumption which does not always 
correspond to the needs. Identifying such 
needs requires a policy and clearly 
defined objectives which the majority of 
users have not taken the trouble to 
elaborate. 

Notwithstanding the great diversity of 
the world and the great differences in the 
levels of economic development, the 
irrepressible trend which no one any 
longer questions is that we are moving 
from a society of production based on 
raw materials and capital to a society of 
knowledge, the ingredients of which are 
human resources and information. 
Information-related activities already 
represent over 55 per cent of the gross 
national product and of the labour force 
of the industrialised countries. This is the 
area in which the North-South gap is the 
most blatant (the Third World accounts 
for less than three per cent of the world 
production and activities in information), 
and it is also the major cause of the 
growth of this gap. 

People dealing with health are those 
who ought to be most at ease with 
informatics and telematics, if only 
because their development owes a great 
deal to the biological model which 
has inspired cyberneticians, systems 
specialists and computer information 
scientists. In addition, we can think of 
organic life as a process of absorption, 
processing and transmission of informa
tion. Life stops when the body can no 
longer receive or emit information. 
Today the proper and efficient use of 
relevant information has become 
indispensable for the survival of human 
societies as well. 

The main issues which strategies and 
policies in informatics and telematics for 
health have to face are those of finance, 
management, training and research. What 
ought to be emphasised is that the need 
for these new technologies is, at times, 
inversely proportional to the level of 
development of a country. Informatics 
may well become one of the basic 
ingredients of any health policy, 
and may even turn out to be a very 
efficient instrument for primary health 
care strategies. 

One does not have to undertake 
sophisticated cost analyses to assess what 
can be gained by investing in informatics 
support to such areas as the management 
of drinkable water or the control of 
epidemics. No country, as poor as it may 
be, can afford not to make a minimal 
effort to use informatics and telematics to 
effectively improve the health of its 
population, especially at a time when 
human resources have become the main 
key to development. 

Such a strategy must bear in mind the 
specific characteristic of all the advanced 
technologies: their need for a critical 
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mass, an economy of scale and invest
ment in research and development. All 
these conditions need to be fulfilled if we 
are to expect viable results. As many 
developing countries cannot meet these 
requirements on their own, special atten
tion ought to be given to sub-regional 
and regional strategies without losing 
sight of the specific needs of each 
country. o 

As we have already said, one of the ~ 
great strengths of informatics and tele- .8 

0 

matics is their high integrative capacities, S: 
particularly through the use of informa
tion networks which are becoming the 
nervous system of modern society. 
Regional economic integration and 
South-South cooperation are thus becom
ing a necessity, for reasons which go 
beyond the traditional geopolitical and 
socio-cultural arguments. 

That informatics, telematics and all of 
the information-related industries have 
become political phenomena, nationally 
and internationally, due to their 
economic and cultural weight, is a reality 
to be taken into account by those who 
make political choices which condition 
the technological options. I stress this 
point in order to highlight the role of 
decision-makers and the need to associate 
them at the highest level possible in the 
elaboration of such strategies before the 
experts can do their work efficiently. 

One of the greatest challenges facing 
humanity, in its attempts to improve the 
quality of life, is the management of an 
ever-increasing complexity, which is 
more and more felt in every area 
including health care. This is a result of 
the fast rate of increase of knowledge and 
of the inability of society to handle this 
new knowledge in a socially relevant 
manner. The reliance on informatics, 
telematics and artificial intelligence can 
be of great help in reducing the gap 
between the development of knowledge 
and its proper social use. 

One could very well ask: What is the 
relevance of all of this to primary health 
care, to the reduction of infant mortality, 
to the eradication of disease, to the 
supply of drinkable water, to the under
taking of immunization campaigns or to 
the control of malnutrition? The answer 
is "information." None of these vital 
issues can find proper solutions without 
proper information. Hence any improve
ment in information processing repre
sents a direct contribution to the 
objectives sought, provided one has a 
policy which promotes the collection of 
such information and its rational use. 

Knowledge - which has become the 
most strategic raw material in all the 
domains of human activity - is simply 
information produced by sound research 
and managed by people well-trained in 
the pursuit of clear objectives and goals. 
Informatics is of course not a panacea, 
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Word processors in operation in the Ministries of Health of Ethiopia and of Kenya. 

especially if it is used as a purchased 
gadget and implanted as a foreign body 
in an environment which does not meet 
its minimum conditions. Yet it represents 
today the most efficient instrument 
which man has so far invented to help 
him to analyse and solve problems. 

narrow schemes of technical "assistance." 
The mission of WHO in this area will 
probably turn out to be one of the most 
stimulating and rewarding enterprises for 
its member states. • 

Strategies in informatics and telema
tics, in the health sector, cannot afford 
not to be inserted in broader nationaL 
regional and international strategies. 
Open systems of information and experi
ence exchange in a spirit of true interna
tional cooperation are more vital than 

Microcomputers gain ground in Egypt 

Egypt has had a health information system with a wide-based data 
collection system for many years. It collects a wide range of routine data 
from the points of seroice delivery throughout the country, and forwards 
them to a centre for processing and analysis by the Ministry of Health. 

At this centre the entry, processing, and analysis of the entire nation's 
data are carried out, partly because adequate expertise and facilities do not 
exist at intermediate levels. Despite the use of informatics support at the 
central level, the immense workload has led to long delays and the 
preparation of information of limited practical use in health planning, 
management, and training. 

This situation led to a joint WHO-Egypt study in support of the five-year 
health plan (1979-82) with a view to strengthening health information 
systems for the management of health resources. For this study a pilot 
operation was established in two provinces, Fayoum and South Cairo. These 
operations used microcomputers to support data collection, validation, 
processing, printing, and distribution from and to users. 

Microcomputers are particularly appropriate to the conditions prevailing 
in Third World countries such as Egypt, and help to ensure the timeliness 
and quality of usable health information. They are less sensitive to 
environmental conditions than mainframes and need no expensive flooring 
or air-conditioned rooms. The joint study project demonstrated the viability 
of processing data at an intermediate point in the hierarchy. It also showed 
that less time was used for servicing the information system, and accuracy 
was increased when the data were keyed in by those who collected them. It 
satisfied critics who cited lack of expertise, difficulties in maintenance, cost of 
operation, and effects on employment as reasons against this approach in 
Third World countries. Indeed health personnel in developing countries have 
proved perfectly competent to operate microcomputers with proper training. 

Microcomputers are now used in four out of 28 provinces in Egypt and the 
system is gradually expanding to cover the remaining provinces. The centre 
supplies software'#, trains in its use and provides back-up services. The funds 
for purchasing thf equipment come from the provincial level. 
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IIFacts for life~~ 
WHO, UNESCO and UNICEF, 

in partnership with many 
non-governmental agencies. 
have jointly published an 
educational booklet entitled 
"Facts for Life." aimed at 
communicators and anyone 
else who wishes to improve 
the health of the world's 
children. 

The booklet brings, within 
reach of all, the essential 
knowledge that everyone 
should have for the improve
ment of health. lt proposes a 
few extremely simple 
"golden rules" which, if fol
lowed, can help to bring 
about considerable improve
ments in the health of child
ren. women, families and 
communities. 

The booklet is divided into 
ten chapters: family planning. 
safe motherhood. breast
feeding, growth and devel
opment immunization. diar
rhoea, respiratory infections. 
hygiene. malaria and AIDS 

"Facts for Life" spearheads 
a major initiative by the three 
UN agencies to tackle the 
terrible loss of life among 
infants and young children -
as many as five million are 

. .. a terrible loss of life. 

estimated to die. particularly 
in developing countries. be
fore their first birthdays Mil
lions more do not develop 
and grow as they should 
because of a variety of causes 
that include malnutrition. 
diarrhoea. malaria and other 
endemic diseases. 

This initiative was 
launched during the XIX 
International Congress of 
Paediatrics, held in Paris in 
July. To mark the opening 
day of the Congress. Or 
Hiroshi Nakajima, Director-
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General of WHO. stated in the 
Panorama du Medecin. the 
Paris-based daily medical 
newspaper: "This is a small 
book with great implications. 
All those who deal with 
communication. health and 
development - including my 
colleagues the doctors -
should read it and all those 
who have read it should 
communicate to others its 
principles and its spirit" 

During a press conference 
on the same day, Or Mark 
Belsey, Chief of the Maternal 
and Child Health unit at WHO. 
told journalists that the 
simple messages contained 
in the book are the resu lt of 
years of scientific research 
and field testing, and that all 
this technology "represents a 
deeper understanding of 
sc1ence. 

Copies of the initial print
run of the booklet can be 
obtained at the price of US 
$1 from UNICEF DIPA Facts 
for Life unit 3 UN Plaza. 
New York. NY 10017, USA 
or from UNICEF country 
offices Further editions will 
follow. • 

Media seminars 
on AIDS ... 

The WHO Global pro
gramme on AIDS is steppi ng 
up its activities for 
developing country press and 
broadcasters. Media seminars 
on AI OS have been held by 
WHO/GPA, or are scheduled 
this year. in the Americas. the 
Western Pacific, Africa and 
Oceania. 

A first global media work
shop on AIDS for developing 
country journalists held in 
Ottawa and Montreal during 
the Vth International Confer
ence on AIDS. in June 1989. 
produced worldwide cover
age of the meeting, with a 
strong emphasis on de
veloping country interests. 
The Ottawa-Montreal work
shop was organized by WHO 
and the International Devel
opment Research Council of 
Canada, and involved over 
31 journalists from press. 
radio and television in 21 
countries. Plans call for a 
similar workshop for the 
media to be arranged prior to 
the Vlth International Con
ference on AI OS. scheduled 

for San Francisco. USA in 
June 1990. 

Last June, over 30 jour
nalists and public health 
workers from more than a 
dozen countries came to
gether in Tokyo to attend the 
first Regional Workshop on 
the role of broadcast media in 
the prevention and control of 
H IV infection and AI OS. The 
meeting was organized by 
the Western Pacific Regional 
Office of WHO in Manila. with 
the support and participation 
of GPA. Journalists ex
changed information about 
their respective countries and 
declared that "all media re 
porting on AIDS should be 
accurate and relevant should 
respect privacy, avoid sensa
tionalism and promote posi 
tive attitudes and behaviour." 

The group also issued a 
strong appeal for a greater 
interchange of information 
and audio-visual materials on 
AIDS throughout the region 
an d with WHO. The WPRO 
office plans to run another 
media seminar for broadcast
ers in Oceania in December. 

The African Regional 
Office of WHO, with the 
support of GPA arranged the 
first Regional Workshop on 
AIDS for the African media 
in Brazzaville. Congo. 
scheduled for September 
The workshop was intended 
to bring together journalists 
from throughout the African 
region and develop a list of 
priorities for media coverage 
of AIDS. as well as issuing an 
appeal for accurate and solid 
reporting 

Plans call for a series of 
media workshops to be held 
throughout the world in 
1990 and beyond • 

. .. and a 
Cameroon 

sympOSIUm 
The key weapon in the 

fight against AIDS is health 

The first World AIDS Dav. last 
December, proved so successful in 
focusing attention on what can be 
done to stop AIDS that 1 
December 1989 is again earmarked 
to remind everyone: A world-wide 
effort will stop it. 

promotion - empowering 
people with the knowledge 
and awareness needed to 
take advantage of the pre
ventive methods offered by 
medical science. Some of the 
most promising new initia
tives in this field are to be the 
focus of the largest AIDS 
conference ever held in 
Africa. 

The "2nd International 
Symposium on AIDS Infor
mation and Education." 
scheduled for 22-26 October 
in Yaounde. Cameroon, will 
bring together some 400 
specialists from around the 
world engaged in health pro
motion activities aimed at 
groups as diverse as school
children, sex counsellors 
and traditional healers. The 
meeting is being organized 
by the Government of 
Cameroon and WHO, together 
with the eo-sponsorship of 
UNESCO, UNICEF and the 
International Union of Health 
Educators (IUHE). 

The symposium will stress 
innovation in AIDS educa
tion. Panels. workshops, 
poster sessions. exhibits of 
educational materials. drama. 
music and films will provide a 
varied forum for sharing 
front-line experiences. Panels 
will discuss how to reach the 
hard-to-reach, such as drug 
injectors or men having sex 
with men; counselling, in 
cluding peer outreach 
methods and using people 
living with AIDS as counsell
ors; and the special problems 
of young people both in and 
out of school. Special work
shops will deal with discrimi
nation. AIDS in the work
place, the role of the press. 
condom promotion. 

The conference will also 
see the world premiere of 
"Survivors." a cartoon on 
AI OS prevention aimed at 
young adolescents in devel
oping countries. Produced by 
Streetkids International and 
the Canadian National Film 
Board, with WHO support the 
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cartoon has a wide appeal 
among urban children and 
was designed to be used 
alongside an accompany ing 
comic book as an educa
tional tool. 

The performing arts will 
also be represented at the 
co nferen ce. Fro m di sco 
music to serious drama. from "' 
the Caribbean to Africa. edu - ~ 
cational entertainments w ill .ii 
illustrate the potential of the <L 

artistic community for build - ~ 
ing public awareness of s 
AIDS and stimulat ing the 
demand to know more. 

The symposium is m
tended to spark more imagi 
native adaptations of heal th 
promotion tech n iq ues. as 
we ll as encouraging more 
rigorou s. sc ientific methodo
logy to bolster education and 
informati on efforts aga inst 
AIDS. 

For further informat ion on 
this importa nt conference. 
telephone Yaounde Sympo
sium 89 at WHO Headquarters 
(0041) (022) 791 .22 58. or 
write to Yaounde Sympo
sium 89. WHO Global Pro
gramme on AI OS . 1 211 
Geneva 27. Switzerland. • 

Cancer pain 
relief 

WHO estimates that at least 
four million cancer patients 
world-w ide are at present 
suffer ing need less ly fr om 
pain. even though pain 
killers and a proven method 
to ease suffering exist. The 
WHO Expert Committee on 
Ca ncer Pain Reli ef and 
Active Support Care. which 
met in Geneva in July, con
cluded that "ca nce r pain 
relief is sti ll a neglected 
subject. " 

The experts cited. as ex
amples of the neglect stu dies 
of around 2.000 patients in 
Canada. the United Kingdom 
and the United States show
ing between 50 and 80 per 
cent of them not receiving 
"sat isfactory reli ef' from 
pai n. There are some 14 mil 
lion cancer patients through
out the world and the disease 
claims about five million lives 
each year - two-thirds of 
them in developing countries. 

Apart from the inadequacy 
of education about ca ncer 
pain therapy, many doctors 
and nurses tend to under
prescribe and under-dose 
pain-killing drugs th rou gh 
fear of ca using add iction in 
patients . There is also a 
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yhronically insufficient sup
ply of drugs. notably mor
phine. as a result of national 
regu lation s limiti ng their 
availability. 

WHO has devised a " three 
step ladder for pain relief." 
using increasi ng doses of 
such drugs as aspirin. 
codeine and morphine. In the 
words of Or Jan Stjernsward. 
ch ief of WHO's cancer unit: 
"A relativel y inexpensive. 
sc ientificall y va lid method is 
ava ilable. lt should be ap
plied now. Patients ca nnot 
wait." • 

Nevvsbriefs 
* Urban slums. WHO has published an 80-page book 
which examines what conditions in today's urban slums and 
squatter settlements mean for millions of poor children. 
Urbanization and its implications for child health: potential for 
action draws on more than 7 00 reports of field research to 
document the realities of slum life - and to suggest lines of 
remedial action. Obtainable from: Distribution and Sales. WHO. 
727 7 Geneva 27. Switzerland. price 76 Swiss francs or US 
$7 2.80. 

Emergencies in Africa. The A rk is the title chosen by 
WHO's Panafrican Centre for Emergency Preparedness and 
Response for its new newsletter. focusing attention on the 
practical measures that can be taken to cope with disasters 
when they strike. Reflecting the name of Noah 's ship which 
saved animals from the great flood. The A rk stresses that it is 
possible to reduce the effects of disasters. " The Ark did not 
prevent the flood but it did reduce the loss of human lives in 
the flood. " Copies may be ordered from. WHO. EPR Panafrican 
Centre. P. 0. Box 3050. Addis Ababa. Ethiopia 

* Women at special risk. A meeting held earlier this year 
in Geneva to examine the risk factors for infection and disease 
in women concluded that pregnancy is a particularly perilous 
time for women. Sponsored by the UNDP/World Bank/WHO 
Special Programme for Research and Training in Tropical 
Diseases (TOR). the meeting spotlighted women's vulnerabi
lity to such

1 
diseases as leprosy. malaria and schistosomiasis. A 

full report appears in the June issue of the newsletter 
TOR News. obtainable from TOR. WHO, 7 2 7 7 Geneva 27. 
Switzerland. 

Medical school update. Since the publication of the 
sixth edition of the W orld directory of medica l schools. the 
Government of Bangladesh has informed WHO that the 
Institute of Post-Graduate Medicine and Research. University 
of Dhaka. Dhaka. offered an M B . 8 S course between 7 98 7 
and 7988. • 

In the next issue 
There is still no sign of a vaccine against the new 
plague of AIDS. There is still no sign of an effective 
treatment for persons with AIDS. So what is WHO's 
Global Programme on AIDS able to do today and in 
the next few years? The October issue of World Health 
tries to answer this question. 

If you would like to 
obtain the catalogue 
of WHO publications, 
or receive sample 
copies of other WHO 
periodicals which you 
want to evaluate be
fore placing a sub
scription, please con
tact: World Health 
Organization, Dis
tribution and Sales, 
1211 Geneva 27, 
Switzerland 

WORLD HEALTH 
for readers everywhere 

Since the start of 1989. two-year 
and three-year subscriptions are 
no longer being offered. Readers 
are invited to take out one-yea~ 
subscriptions at the rates givE}~) 
below. / 

US S 0 Sw.fr. 0 
One year 20.- 25.-
WHO also offers its "Health Hori
zons" combined subscriptions to 
both World Health (ten issues per 
year) and the quarterly World 
Health Forum 
The annual price will be: 

US S D Sw.fr. D 
52.- 65.-
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