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majority of the remaining 20% died before further investigation
was possible. In 1962 the prevalence of tuberculosis in
Kelantan State, all deep jungle aborigines, was 7%, with 2%
sputum positive. In Selangor State, all fringe aborigines, the
prevalence was 2%, with 0.8% sputum positive. By 1966 the
prevalence in each area had been halved.
Mass immunization with B.C.G. has been given to aborigine

children. Where Mantoux tests have been given three months
after the B.C.G. inoculation the conversion rate has been only
30%. Since 1961 all aborigines with tuberculosis, if willing,
have been given initial treatment in hospital-for six to eight
weeks in the case of sputum-negative patients and from four
to ten months with sputum-positive patients. Thereafter out-
patient chemotherapy is continued until the disease is con-
sidered radiologically stable on serial x-ray films. In the event
of a patient missing a visit of the mass x-ray team, chemo-
therapy is continued indefinitely pending a new x-ray examina-
tion. Of the 732 aborigines diagnosed as suffering from
tuberculosis since 1960 415 are still receiving treatment, 203
are radiologically inactive and off treatment, and 114 have died.
Contact has not been lost with any of them.

Leprosy

Leprosy is found only in the aborigines living in the jungle
fringe areas, especially where there is some intermarriage with
the Chinese community. New cases are discovered at an annual
rate of 0.6 per 1,000, with two cases of tuberculoid leprosy to one
of lepromatous. Five per cent. of the cases are of early indeter-
minate lesions. There are twice as many cases diagnosed in
males as in females. There are few social stigmata attached
to leprosy among the aborigines, and in the majority of cases
the patient presents himself for treatment with the correct
diagnosis.

Maternity and Child Welfare
Indigenous antenatal care among the aborigines is non-

existent. Almost all children are breast-fed for two to four
years. Statistics have been collected from the aborigine women
who have been delivered at Gombak Hospital. These people
represent the more sophisticated and health conscious among

aborigine womanhood. Of the 2,600 children previously born
to these 700 women the infant mortality was 136 per 1,000,
and the total death rate by the age of 5 was 221 per 1,000.
The maternity unit was started at Gombak Hospital in 1963,

when aborigine girls were taken on to the staff and trained
as midwives. At first it was difficult to persuade aborigine
women to ignore the pleas of their parents and leave behind
rituals connected with childbirth to come to hospital. The
first to come were aborigine women from the jungle fringe
areas, but now gradually women from deeper and deeper in
the jungle are consenting to come to Gombak for parturition.
For the past two years 25% of aborigine births have taken
place at Gombak Hospital. The neonatal mortality with
hospital births at 50 per 1,000 is disappointing. With 30%
of births premature and 5% under 4 lb., prematurity is the
greatest source of neonatal mortality.

There is no population explosion among the aborigines, but
some of the fringe aborigines have large families, and for socio-
medical reasons benefit from birth control. In 1964 and 1965
" Ovulen " tablets were given to 99 aborigine women with
little success. Now in 1968 only 11 of these women are still
taking the tablets, and 37 had stopped taking them because
they had become pregnant again. The intrauterine device
(Lippes Loop) is ideal, easy to insert, and easy to remove when
required; 125 aborigine women have been fitted in the period
1965 to 1967. Only two have since requested the loop to be
removed. No known pregnancies and no symptoms have been
reported.

My thanks are due to all who have contributed in the development
of the medical service to the Malaysian aborigines, especially to
Dr. H. E. Lichtenstein (1955-56), Dr. Elizabeth Cole (1963-65),
Dr. W. G. Goldthorpe (1964-65), Dr. J. D. Kinzie (1965-66),
and Dr. E. J. Ragan (1966-68). Special thanks are due to Dr.
F. L. Dunn and Dr. E. J. Ragan for advice and help in correcting
this article and making it more intelligible. Thanks also to Tan
Sri Dr. Mohamed Din bin Ahmad, Director of Medical Services,
Malaysia, for permission to publish the article.
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MEDICINE AND THE COMPUTER

I-Managing a County Health Service
[FROM A SPECIAL CORRESPONDENT]

Computers were introduced into medicine only relatively
recently in Britain-some eight years ago. Despite this,
however, their use has grown rapidly, and in the clinical field
they are at present used in at least four main ways: storage
and analysis of records ; statistical surveys ; together with auto-
mation in the laboratory; and diagnosis. Many units are
now working on one or several of these applications, and to
try to get some idea of the present position I visited several
centres up and down the country.
One application which has captured the attention of both

public and doctors has been computer control of immunization
schedules. Although most parents want children immunized,
and doctors are keen on doing this, the actual proportion of
children who are fully protected remains disappointingly low.
One major cause of this is of course administrative. As Dr.

T. McL. Galloway, the medical officer of health for West
Sussex, once wrote, "However ingenious a manual-clerical
system may be, the monthly chore of searching thousands of
records to identify those due for a service, what this service is,
where and when it is to be given, making appointments, and
coping with non-attenders is a recurring labour which even if
done well in health departments and clinics is immensely time-
consuming and beyond all but the very few family doctors
who are not only unusually well organized but prevention-
minded." The problem is made worse by the parents' diffi-
culties in keeping track of whether their children have been
vaccinated and immunized or not.

In West Sussex most of the administrative problems have
now been overcome by the use of a computer. In the four
years since this was installed in 1962 the vaccination and
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Managing a County Health Service

immunization figures have risen from their former level at
much the same as the national average of 32% and 70% to
83% and 90% respectively.

The Computer Steps In

In 1962 the West Sussex County Council bought a new

computer for the monthly payroll and other accountancy tasks.
Though its handling of these functions alone made it econo-
mically justifiable to buy the computer, this work kept it busy
for only a small proportion of the time. Hence the county
treasurer offered the health department the use of the computer
for tackling the administrative problems of its immunization
schedules. A computer programme was written out for this,
and the first clinic to be arranged entirely by computer was

held only two months after the machine had been installed.
Months later the entire immunization services of the county
were being arranged in this way.

By law the health department has to be notified of every

birth in the county. At every notification a form is sent to
the child's parents asking them whether they would like their
child to have the recommended immunization schedule;
whether they would like this carried out by one of the local
authority clinics or their own doctors; and, if they prefer their
own doctor, who this is.
Once this form is returned the basic data on it are punched'

on to cards and put into the computer. The computer transfers
the data on to the master magnetic tape file, which contains
the vaccination and immunization record for every child in

the county who has taken part in the scheme since it began
in 1962.

Every month the computer scans the master tape to see

whether for any individual child an immunization or vaccina-
tion is due. If so, it makes an appointment and prints out
the date, time, and place on to special postcards, which are
dropped straight into the postbox. The computer is able to
specify place of appointment, because the parents have already
indicated whether they want a local clinic or their own general
practitioner to do it; it can specify date and time, because the
clinic times are known and because most general practitioners
have agreed particular days and times for their own immuniza-
tion sessions.
The computer also prints out an appointment list for each

family doctor and clinic, giving particulars of the children due
to attend, their appointment times, the actual immunization
to be given, and whether payment for the service is due. The
computer makes the appointments so that the children who
require the same type of immunization follow one another;
it also lists the children on the appointment sheet in the same
order. This means that the injections can be given quickly
and without confusion. The clerical effort also, being minimal,
is quickly done at the time of the clinic: spaces are allocated
alongside the names on the appointment list for ticking off
attenders, and for brief comments, if any. Altogether 28
appointments can be carried out in 15 minutes.
The next stage of this sequence is that the completed appoint-

ment list is returned to the county hall. At this time human
beings now enter the administrative process for the first and
only occasion. They check the lists to see whether there is the
rare problem which requires human decision, and then the data
filled in by the general practitioner or the clinic are punched
on to cards, which are put into the computer. The computer
then produces a current statistical analysis and a list of fees
payable to the doctors, which is sent to the executive council.
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It also brings up to date (or " updates ") the records of the
children on the master file-indicating, for example, whether
a given child attended an appointment made for it or not.
As well as giving appointments to children for their first

immunization session, the computer will pick out those who
failed to attend previous appointments and send them another.
Action is taken only if three consecutive appointments are
missed, and usually a health visitor goes to the child's home
to find out the reasons, carrying out immunization there, if
necessary. Nevertheless, in practice the number of defaulters
has been found to be very few.
At this stage most people would want to ask at least two

questions about the scheme. Firstly, how many parents have
refused consent for their children to be immunized ? Secondly,
how does the system cope with those young children who have
moved into West Sussex from elsewhere ? The answer to the
first question is very few, only seven out of a series of 12,000
consecutive births. The answer to the second is that the health
department does get to know about these children from a

variety of sources, including health visitors, general practi-
tioners, and schoolteachers, and it believes the computer record
eventually contains most of them.

Other Applications

The computer has also been applied in a similar way to
running a cancer prevention service. The sequence starts
when the names of all women in the county are compiled from
local electoral registers. Forms are then sent offering them,
at 35 years of age and every five years after this, routine
screening for cancer of the breast and cervix. The basic
details obtained from these forms are punched on cards,
and then transferred on to a master tape file. This file is
scanned at regular intervals to pick out women reaching 35
who are entitled to the service; appointments are made and
printed out, and appointment lists are produced for the doctors
working at the clinics. So far it has not been possible to
develop the service fully because of the shortage of laboratory
facilities, but eventually it is hoped that the response will be
as encouraging as that to the immunization service. ,

Another use of the computer is in running the ambulance
service. The ambulance men on duty fill in a specially designed
data card, recording several details about each call-for example,
where the patient was picked up and set down, the travelling
distance, whether the patient was walking, lying, or sitting, etc.
Cards filled in over a period are put into the computer, which
in a few minutes analyses the data and prints out a sequence
of tables. A good example of the value of this was when it
showed that the pattern of peak-time road accidents suggested
that a more efficient service would result if some of the ambu-
lances were stationed in bypasses off the main roads into
Chichester rather than in the town depot.
The computer provides similar analytical help in almost all

the county health services, as well as keeping and analysing all
the birth, sickness, and death records of the population.

In future Dr. Galloway plans to extend the immunization
file throughout the entire lives of the children on it, and he
also hopes one day to supplement these records by those from
general practice and hospital. Not only might these pave the
way for any completely integrated medical service introduced
in the future, but at the same time it would provide a rich
fund of readily accessible and analysable data for medical
research.
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