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Evil communications corrupt good manners. 1 Corinth., xv, 33.

First, therefore, as in all things which are practical, we ought to cast up our account, what is in our
power and what not. Bacon.

EDICINE has changed from an individual to a co-operative venture and represents

one of society’s major preoccupations. It is now big business and there is no

reason to think that it is going to shrink. We should therefore examine with the greatest

care every new development in both clinical and administrative affairs that may have

something to offer in increasing the effectiveness of the service or decreasing its cost.t

The computer is one such development. Although it has been with us for a century or
more, it is only just beginning to make its presence felt.

“ . .. The first public money was advanced for the difference engine of Mr Babbage in 1823, and
it has been so far completed as to show beyond a doubt the practicability of the conception. His engine
was in the exhibition of 1862; and the first machine which the Scheutzes, father and son, constructed was
exhibited and won the gold medal at the Exhibition of 1855 in Paris. The powers of the Swedish machine
had been displayed in the production of 30 pages of five-figure logarithms for the numbers from 1,000
to 10,000; but it had executed no original work of any extent. Now there are, besides the thousands
of machines in the clouds of inventors’ brains, many ingenious and beautiful machines of no practical
use whatever. How can the spectator know whether they will execute genuine work at all? Who can
detect their errors or compare the cost of their work with that of other work of the same kind? A watch
to look at is sometimes not a watch to go, according to common observation. Which of these classes
of work had we in hand? Here were calculating machines in which everybody was interested, which
had existed in pieces or in the state of projects, in which money had been invested for nearly 40 years
and which, in the complete state had hitherto realized none of the expectations which the country
naturally entertained; so it did seem that the time had come for substantial work rather than for exhibi-
tion and appeals even to legitimate curiosity.

“The machine consists of more than 4,000 pieces. . . .
“So this work was continued uninterruptedly at the General Register Office until it was completed. . ..

“The machine required incessant attention . . . and its arithmetical music had to be elicited by
frequent tuning and skilful handling, in the quiet most congenial to such productions. This volume is
the result; and thus—if I may use the expression—the soul of the machine is exhibited in a series of
tables which are submitted to the criticism of the consummate judges of this kind of work in England and
the world.”

W. FARR.
General Register Office
5th August 1864.
(Taken from the Appendix to the English Life Table No. 3)

It has taken another century for the computer to arrive as a practical machine for
everyday use and it does so at a time when the art and practice of medicine is in turmoil
due to the sudden and recent increase in the rate of change within our discipline. Medicine
has been subject to change throughout the ages but change at a pace which could be

*Being a report to the Nuffield Foundation.

tDecreased cost in this context includes greater efficiency and the employment of new useful
techniques for the same investment, i.e. an increase in cost-effectiveness.

It has been said with some justice that “the hospital service knows the cost of everything and the
value of nothing”’. .

J. rRoy. CoLL. GEN. PrACTIT., 1969, 18, 321
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assimilated without indigestion by most of the members of this ultra-conservative calling.
Now the rate of change is such that it calls into question several of our most revered
tenets. Just when we are learning to accept the final metamorphosis from the old
empirical medicine of our fathers to the more rational modern approach, we are asked
to contemplate the growing momentum for change in medical education and at the same
time to make the effort to understand what is offered by several outside disciplines
including mathematics, statistics and social science, not to mention electronics. Couple
to this the fact that our language and basic definitions are being called into question (is
there really such a thing as a disease entity?) and some of us can be forgive n for feeling
a little uncertain about what is afoot.

Further, the tight little ‘family unit® of doctor, nurse, patient of the 19th century,
which gave birth to the highly sensitive hierarchical structure of our professions is under
attack. This last strong-hold of conservatism within the professions is crumbling more
and more as other workers join the health services. The final straw comes when we
consider what has aptly been termed the ‘information explosion’. The ever-increasing
complexity of modern medicine gives rise to an ever-increasing quantity of information
recorded on an ever-increasing number of non-standard documents and in other media.
Existing machinery is unable to cope with the present information problem, let alone
anything more. I believe that the computer, which is in some part responsible for the
problem, can do a great deal to solve it. Nevertheless, Farr’s caveats in 1864 concerning
reliance upon untried machines and his other strictures can still serve as a timely
warning more than 100 years later.

Unfortunately several early attempts at solving the prodigious problems involved
in automating our medical information system seem to have been inspired by the
philosophy toujours de I’audace rather than cool analysis first and synthesis after.
Audacity alone will not serve our purpose. We need to know far more about the nature
of the information, its function, how it is collected, how utilized—and by whom and
where. Enthusiasm is one thing, over-optimism quite another. Some of the results
of over-optimism and misguided enthusiasm are already to be seen in the disappointing
results so far obtained from some of the complex ‘big systems’ that have been designed.
Their relative lack of success may be merely a reflection of premature effort and faulty
design rather than a pointer to inevitable failure. We urgently need to know if this is
the case.

Why do we want to re-organize our communications? Why is it necessary to
automate them, using this new tool (the computer) and the prodigious expense which
it entails? Perhaps we can sufficiently improve our present system of communications
without recourse to this new technology? The computer has already established a
reputation for making us examine some of our traditional operations in such a way that
in the end they have been improved beyond recognition without using the computer.
The size of the operation under consideration calls for automation and without
computers full automation on this scale is beyond reason.

The main improvements that we so urgently require are:

1. To increase the availability of the records themselves. This includes a reduction
in the loss of records (both permanent and temporary loss) and involves the whole
concept of record linkage.

2. A solution to the snowballing problem of documentary and clerical procedures
which today occupies so many skilled hands in so many menial tasks.

3. To provide for the handling of more and ever more information in the coming
decades.

4. Quality control—even in the field of records.
To increase the availability of the information in the records. The chaos and total
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disorder of the data in so many contemporary records serve admirably to conceal
the information.

6. A new approach to the concepts of diagnosis and disease and of patient management,
which is impeded at present by our archaic communications system.

Only a computer system can make a significant impact on the first four of the above
requirements, and in so doing it will at the same time give us immense help with
(5) and (6).

‘Big’ information systems

Knowledge, experience, judgment, understanding, wisdom and ‘hunch’—these
were the stock-in-trade of earlier generations of physicians. Nowadays there is a growing
tendency to relegate these concepts, to subordinate them to the terms of the new
technology—data, information, operational research and so on. The two terminologies
are not, of course, mutually exclusive. Indeed all these terms are interdependent. The
failure to appreciate this gives rise in the minds of some to the fear that computers and
the ‘new’ science of information are likely to abrogate the age-old functions of the
physician. Nothing is less likely. A computer is not a repository for knowledge (which
implies understanding)}—only for data and information. A computer cannot possess
understanding or wisdom. A computer can be instructed to make a judgment but it
can never possess judgment. If any place remains for ‘hunch’ in the practice of medicine
(and I believe that it always will) it is of no avail to look to the computer for it. But the
right information at the right time will clearly make the physician’s task easier and
cannot but improve his knowledge, understanding and judgment, and, therefore, the
quality of his performance. The computer offers much more information quickly and
virtually without fail.

The fundamental attribute of the computer is the ability to perform large numbers
of simple mathematical operations at incredible speed (the technically-minded are now
talking in terms of pico-seconds=billionths of a second) and also to retain enormous
volumes of data in its memory and to retrieve (display) such data when asked. We
have long been collecting far more data in medicine that we can properly handle and this
alone is a fierce deterrent to the search for more. And yet the modern physician is always
on the look-out for new parameters to help guide his decisions. We have for some time
been fighting a losing battle with this growing tide of data and documents and why
the present system of handling medical records in our larger medical institutions has
not yet completely foundered remains obscure. Probably the main reason lies in the
constant increase in personnel. In one department of the Rigshospital in Copenhagen
alone we see the following change in patient-personnel ratio in only 20 years:

1944 8 doctors; 1 secretary; 2-3 laboratory technicians; 133 patients.

1964 20 doctors; 11 secretaries; 10 laboratory technicians and 4 additional nurses for special

laboratory functions; 90 patients.

Such experience is the rule rather than the exception. This constant growth of staff,
clinical and non-clinical, has been faithfully accompanied by the multiplication of paper
and of documentary procedures. The result is that substantially more people are
engaged in the care of the same number of patients as before and the extra man-hours
are occupied in fulfilling the tasks required by our over-loaded and archaic system of
records. We are no longer able to continue this expansion of staff because of the rapidly
growing shortage of all health workers and the relative decrease in funds for their
employ. And no relief is in sight: the Todd Commission’s report estimates a shortage
of 11,000 doctors in the United Kingdom by 1975. To say nothing of the nurses and
other workers.

Further, there is reason to think that the demand for medical services in our society
will increase. Some system or technique is required to relieve the time-consuming
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drudgery to which all staff are exposed thus permitting the deployment of this highly-
skilled labour force where its skills are most necessary and most effective. The problem
is time. Since we cannot make more of it we must take steps not to waste it. The
importance of the computer in this has been recognized by big business and government,
and large, automated systems of communications and control are already in existence
in these and other fields. In medicine—particularly within our National Health Service
—the potential benefit from such ‘big information systems’ is as great or greater than in
any other field and we should be tackling the problem with much greater vigour.

In recent years huge investment in the USA has not yet solved the problem but
this does not necessarily mean that further effort is ill-advised. In my view the invest-
ment was concentrated at the wrong point and the attempt was doomed to failure from the
outset. It was an effort to build a house of cards from above downwards. The same
house can—I believe—be constructed if we start the other way about and pay particular
attention to the foundations. Some examples may help to illustrate what I mean.

A large investment in time and money was put into the development of two ‘big’
computer systems in the USA—one at Massachusetts General Hospital, Boston, the
other at Tulane University, New Orleans. Both have added much to our understanding
of some of the problems. The basic attempt in both cases was similar—to ‘solve’ the
communications problem in the modern hospital by a simultaneous frontal attack
upon all the facets of the problem. The one (MGH) endeavoured to do so through the
design of a series of ‘subsystems’ to automate different modules of the whole, and it was
supposed that the process of integration (of these various subsystems) would be easy
to develop as the project grew. The system has run into great difficulties, not least in
the handling of clinical information and also in the development of the software required
for the integration of the various parts of the system within a complex, time-sharing
installation. The biggest planning error was in underestimating the difficulties of this
software development. While valuable experience has accrued in the use of time-
sharing computer systems in the hospital milieu, it cannot be said that the project, at
present, has produced a working ‘total hospital information system’.

The Tulane experiment approached the problem differently. The philosophy
here was ““collect all the information that the system may be called up to purvey.
Analyse and pigeon-hole it. Then you can call upon it at any time and in any form that
you subsequently desire. Other minor—dedicated—systems were to be integrated
as they grew and reached an adequate level of sophistication. The first concentrated
effort was made upon clinical records, history and clinical findings. The means of
capturing this clinical data was through questionnaires based upon a branching logic
system (c.f. Paul Hall and his work with questionnaires at the Karolinska Hospital,
Stockholm). While a great deal was learned about questionnaire theory and the
problems of ‘data capture’ the questionnaires were long and cumbersome, and
far from satisfactory to both patients and clinicians. Progress was slower than
anticipated and gradually the scheme shrank in size, until today the only computer-
assisted clinical system that remains in operation at Tulane is the Health Maintenance
Project, a multi-phasic screening scheme that bears some resemblance to the Kaiser
Permanente undertaking on the west coast. Both these ‘big systems’ had in common an
inadequate estimate of the magnitude of the problems of data capture (especially
clinical data) and an equally inadequate estimate of the many years of grinding hard
work in building such a system and writing the software for it.

This last point was brought home to me in a very vivid way at the University of
British Columbia, Vancouver. Here a new university teaching hospital is planned,
and building has begun. This is to be an integral part of the Health Sciences Centre.
In 1964 a computer committee was formed to study matters related to computers in the
new centre. It reported: It is our conviction that a computer-integrated information
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system . . . should be fully incorporated in the new Health Sciences Centre” (April
1967). Although the recommendation was accepted the finance for the necessary
hardware was not forthcoming, and the major project has been shelved. Work proceeds
on some small pieces of the grand design. We can look upon an integrated system of
this kind as comprising a large series of subsystems, each one requiring its own analysis
and design and, subsequently, integration into the whole. Such subsystems include
registration, outpatient scheduling, laboratory information, pharmacy, intensive care
system, nurse allocation, clinical records, psychiatric information and so on. At the
University of British Columbia work continues on two of these sub-systems—
psychiatric information (Dr J. S. Tyhurst) and pharmaceutical information (Mr J. G.
Moir). Each of these subsystems is composed of a large number of inter-related facets
and must be broken down into basic units before a proper synthesis can be made of the
structure and function of this particular form of information. In designing the sub-
system many of these ‘basic’ units will need individual attention because the program-
ming requirements are in some ways different from the other pieces of the puzzle.
Consider Mr Moir’s problem with his “‘pharmacy system”. He and his co-workers have
elected to build first that small part of the pharmaceutical jig-saw which we can call a
‘poisons control system.” This is, as yet, only half-way to completion but it is actually
operational. The systems analysis and software development for this tiny piece of the
huge mosaic has required—at a conservative estimate — four man-years to develop.

Medical records

A much more rewarding approach to the overall problem is being made by workers
in Case Western Reserve University. Here, in the Cleveland Metropolitan General
Hospital, Dr Weed, a practising specialist in internal medicine, became interested
in computer techniques for handling medical records. Working with a computer and
terminal (VDU) he was quickly convinced that he was engaged in a lost cause unless
some form, order and sequence could be devised for the information so carefully
concealed in the voluminous records that he was handling. So he renounced the
computer and turned his attention to the records themselves, embarking upon an exten-
ded analysis of the information contained therein—its origin, its function and its display.
This gave him a new appreciation of the quality and usefulness of the documents in
question and he set about the laborious task of re-thinking the methods for selection of
relevant information and re-designing its subsequent lay-out.

Weed calls his new-format document the “‘problem-orientated patient record”.
I believe this to be an important advance in the whole field of medical communications.
It has great implications throughout our discipline, particularly in teaching. An
important by-product is that it renders data more easily available for computer proces-
sing. Basically, the argument is that all patients have more than one problem, although
usually only one is presented to the physician (perhaps because the physician frequently
expects and looks only for one). Traditionally, histories, physical findings and other
clinical information are recorded in a haphazard way without much attempt to bring
out the specific relevance of a finding or its inter-relationship with other data. As
time goes by and the patient’s record grows, it becomes an ever-increasing confusion of
episodic recording with a bias that changes with each recorder. The record possesses
no recognizable structure. The various problems the patient presents are inextricably
interwoven and it is often difficult or impossible to discover the data relevant to a
particular clinical situation in the morass of ill-assorted information. Weed argues that
some form and a reproducible structure are required. To achieve this he proposes that
a medical record should be laid out according to the problems with which it is concerned.
First, he says, identify the problems; these may be a firm diagnosis, a symptom complex
or only an isolated clinical finding such as a lump in the breast—and psychosocial
problems should be included. These problems are (1) dated and (2) labelled, preferably
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in order of their significance at the time. Subsequent data are recorded, labelled and
laid out in such a way that they can be immediately identified with the problem to which
they relate. He also recommends that, wherever possible, a statement of intent should
be recorded (i.e. clinical policy), the necessary action for achieving that intent (i.e.
treatment, surgery, etc.) and the person (or department) responsible for taking that
action should also be noted. Progress notes must be dated and labelled according to the
problem to which they relate. Problems are also accorded differing status, e.g. ‘active’
or ‘inactive’. (To be included in a ‘high-risk’ category may be regarded as a ‘prospective’
problem.) Althbugh there may be complex inter-dependencies among the problems
identified and it may seem sometimes that two or more problems are only differing
facets of the same diagnostic hypothesis, such facets are treated as separate problems
if they require treatment in their own right. The patient may have an anaemia because
of her rheumatoid condition but the anaemia retains its status as a problem because it is
treated as such. Every new item of information can be allocated a position in such a
structure unless it itself defines a new problem. If so, the problem list is updated. In
this way a patient who is admitted with the problems of collapse, abdominal pain,
vomiting, dehydration and disturbed blood chemistry may, the next day (after opera-
tion), be appropriately labelled as having suffered an intussusception.

This exercise has paid great dividends and Dr Weed has now returned to his
computer terminal with his new-format records and is achieving a considerable measure
of success in putting in and retrieving the information they mediate. It is an impressive
tribute to his achievement in this field that not only is he himself convinced of the value
of this work but also he has managed to persuade numbers of his fellow physicians in the
hospital and elsewhere to adopt the form of recording that he advocates and to under-
stand the underlying reasons for so doing. Dr Weed’s computer project is still only a
pilot scheme. He has not yet met the major problem of software development for a
‘total medical information system’. When he does so, however, he will be writing soft-
ware for the automation of information that is worth much more than before. I believe
his contribution to be of the greatest importance both in clinical medicine and in medical
information science.

I have no doubt that ““Total Medical Information Systems will become a reality.
It is difficult to estimate the time scale but in the past, estimates in this rapidly-growing
computer science have tended to be on the high side where hardware development
is concerned and quite the reverse in the field of software. The technical possibilities
and the costs are still changing so rapidly that it practically requires a computer to
assess them. However, I will hazard a guess that no large medical information system
will be operational in less than five years. I would be surprised if it were much less
than 15 years. Such an assessment does bring the concept down from the ‘pie-in-
the-sky’ level to a near reality that is worth working towards. The cost in effort required
is, without doubt, to be counted in terms of hundreds of man-years of highly skilled work
and a widespread re-orientation of ideas and habits. The long-term benefits are without
price. Some of these may be inferred from the foregoing discussion and perhaps the
most important is the powerful integrating force for our sadly fragmented health
services. In the administrative areas the potential is great and includes such improve-
ments as a much streamlined, scheduling-appointments system for patient attendances
at all hospital departments, a considerable reduction in the average length of stay in
hospital and many other marginal benefits (nurse schedules, cut transport costs, pharma-
ceutical costs and so forth). In general there will be a great saving in man-hours in the
health services. However, those who hope to see any net savings in money are certain
to be disappointed for there is already enough work being badly done (or not done at
all) in the service to mop up all the saving in time that is forecast.

What will be the cost? The investment in money and the highly-skilled time neces-
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sary to realize this attractive proposition is not open to measurement. The corollary
of the question is what will it cost us not to embark on this development—in terms of
loss of efficiency and cost-effectiveness? The only realistic approach to a national problem
of this magnitude is to undertake the task with all the resources at our disposal for
as many years as are necessary to reap the benefit. We cannot afford not to.

Recommendations

1. Major effort in evolving ‘on-line’, ‘real-time’ information systems is at present
premature and is unlikely to show a worth-while return for the effort and expense
involved. This is because we do not yet know enough about the basic material that we
are trying to automate, namely medical information and its structure and philosophy.
Nor do we sufficiently understand the way in which medical records ought best to be
organized or the ways in which they fulfil their task. Much more basic work is required
upon these aspects of the problem before we can make acceptable proposals in cost-
benefit terms for computer handling of this material. Such work is urgently overdue.
Meanwhile further research in the much better understood areas of ‘batch-processing’
applications should be encouraged. (See 2 and 3 below.)

2. Research and development of the computer in medical affairs deserves a
much larger investment in the United Kingdom than it attracts at present. Many workers
feel that the deployment of funds from government sources is perhaps misdirected.
As Professor E. G. Knox has said elsewhere:

“The designer of computer applications in the Health Services encounters a complex set of problems.
Some are familiar and met also in other fields; others are less familiar and possibly peculiar to medicine.
My object is to sort them out, particularly to identify the latter. To do so it is possible to use both an
analytical approach and the more empirical one of examining what is happening now and where things
seem to be moving. In fact the latter approach is of relatively little use for planning purposes because
the present scene is characterized by its variability. No two applications are alike. It is often difficult
to discern conceptual links between different projects, still less a common conceptual pattern which
encompasses them all. This is not just a contrast between countries with different patterns of medical
service, or between the branches of the NHS—but also between different applications (for example)
in similar hospitals or even the same hospital. The reasons for the variation are partly because the
subject is new and, to date, has been the province of the experimentally minded. In applying for finance
a very strong argument still, is that one’s project is different from all others.”

This statement accurately reflects government policy today, which is to encourage
a further period of experiment with computer techniques in a wide variety of ad hoc
applications which have little or no unifying concept behind them. Information from
numerous experimental projects undertaken during the last ten years suggests the wisdom
of another line of attack. The next experiment should be in the nature of a major
financial investment in one or more areas to solve, with a concerted effort, some of the
problems of bringing into being a regional medical information system.*

3. The best starting point for an integrated patient record is not the hospital but the
general practice list of the executive councils of the National Health Service. Primarily
this is so because medicine is now becoming more a community-orientated than a hospital-

*In population terms we have widely differing regions to choose from. The City of Exeter (where
considerable progress has already been made in an imaginative study of community-orientated computer-
based health records) has a population of only 90,000 or so. The City of Aberdeen (population 187,000)
with its university and medical school lies in the diocese of the north-east Scotland Regional Hospital
Board which itself serves a total population of 400,000; the Department of Social Medicine here has
developed a computer system for automatic recall of certain ‘at risk’ patients which is working and
saving much time and some money already. The Oxford Record Linkage Study (already regarded
as a classical investigation) was based originally (1962) upon a defined population of 340,000 and
subsequently expanded (1965) to include 735,000, all within the administrative area of the Oxford
Regional Hospital Board which itself serves a population of 1,700,000. Here is a marvellous opportunity.
At the other end of the scale the Inner London Executive Council is responsible for the provision of
general medical and dental services etc. (and the administration of more than 2,000 doctors) to a total
population of nearly 3% million.
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based discipline. Our national medical arrangements are not based upon individual
hospitals’ catchment areas. The general practitioner is likely to become more and more
significant (vide Todd Report 1968) and his records will be the natural starting-place
for most clinical information. At the administrative level the executive council function
is most easily automated and holds out the greatest hope of financial dividends (this
will remain so whether or not executive council functions are subsumed into ‘area
health boards’). To be clinically useful the computer-based record must comprise at
least brief personal particulars together with a summary of the major events in the
patient’s medical history. Further clinical detail can be built on to this system and it is
likely to become much easier to do so as advances are made in the new technology with
newer input techniques (e.g. optical reading methods, script and voice recognition). Such
sophisticated methods are not necessary to cope with the limited amount of information
envisaged with summaries being handled off-line. The existence of this ‘automatic’
long-term record could be of enormous importance in the discharge of local authority
medical functions, wherever the responsibility for these functions may lie in the future.
Summarized information from hospital admissions can be included, as also relevant
information from hospital correspondence. The problems in the design of information
systems for hospital management (both clinical and administrative) are of a different
order and should be treated separately.

4. Technical problems are much greater in the software department than in the
development of the machinery (hardware), in which the manufacturers have made—
and are still making—the most startling progress. The development of sophisticated
and elegant programs for the operation of these complex systems is not merely an
intellectual four de force but a fundamental necessity. Non-professionals can devise
programmes that will work but they are wasteful both of computer storage space and of
computer time.* Qur new department in the United Kingdom responsible for the
Health Service should build a unit of professional ‘software specialists’ which should
assist in the development of new projects. Such a unit would rapidly earn its keep
several times over.

5. Although its absence is not an absolute bar to progress, an Identification
Number system is fundamentally important and should be instituted without delay.
A variety of alternatives are espoused by different workers but all are agreed that each
has its drawbacks and that any acceptable solution would be infinitely preferable to
none. The British Medical Association in concert with the Royal Colleges should
make firm representations to the Ministries involved to press for resolution of this
apparent impasse.

6. Much work remains to be done (VDUs and teletypes notwithstanding) upon
the form and layout of the documents that are in use, or proposed for future use. It
is improbable that formal documents will become obsolete for another generation.
But their design is already being influenced by the requirements of computer systems
and this will become more and more pronounced in the future. This influence, if
unchallenged, will lead to a progressive deterioration in the general aspect of these
documents, some of which already look formidable. A document that looks daunting
is not conducive to good, intelligent and consistent recording. Such a trend could well
prove an obstruction to sound function unless steps are taken to offset the worst effects.
Here is a relatively limited sphere where a small investment can pay the most handsome
dividends for many years to come. The problem is one of visual imagery and association

and fully deserves the most careful consideration and analysis by those skilled in design
and art work.

*In recognition of this fact Lockheed Aviation in Sunnyvale, California (endowed as they are with
vast Federal funds) have built up a labour force of systems analysts and programmers of the order of
350. These professionals include many of the best people in the business (so I am told) in the U.S.A.
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Summary

The importance of computer-based, linked medical records as a unifying force in
our disastrously divided medical service can scarcely be over-estimated.

The ‘Total Medical Information System’ is neither fact nor fiction, but, with all its
implications for administrative and clinical management, the concept is likely to become
reality within a generation. We would be ill-advised to ignore the possibilities because
of some lack of success at the outset.

The immediate pursuit of multipurpose, computer-based medical information
systems is premature in the face of our existing chaotic clinical records. There is danger
in automating, at vast expense, a second-rate information system. The major effort
at present should be concentrated upon the collection and organization of clinical data,
both in hospital and general practice—and the lay-out of this data must be revised and
structured in some degree.

Further research into the place of questionnaires for both patients (histories) and
physicians (physical findings) is of prime importance. Meanwhile funds for the develop-
ment of computer-based techniques would be best deployed in studying the applications
of batch-processing.

When a very young physician, one of the earliest cases to which 1 was summoned, was
that of a poor woman stricken with cholera in Oxford Market, near to Cavendish Square. 1
followed the messenger down a dark staircase to a kitchen, and I remember the disgust to the
sense of touch from the thick greasy grime on the baluster, followed, however, by much greater
distress to the senses of sight and smell when the door was opened, and advancing into the
room, I perceived in its dim light that it contained two beds, and that the sufferer was on that
nearest to the door: fortunately for me, for at that moment the stifling nauseous air of the
place made me reel and nearly drop, my chest refused to breath the air, and I was obliged to
retreat to the doorway. From this point I was enabled to ascertain the state of affairs, and
to direct the immediate conveyance of the poor woman to the hospital. I then made enquiries
as to the circumstances of this dreadful scene, and found that this one dark kitchen, of about
16 or 17 feet square, sheltered six human beings—the father, who was an old cobbler; the
mother, a premature decrepit, who was supposed to do the cooking; three grown up daughters,
who worked at shirt making, of whom one was now ill with cholera, and a grandchild who ran
errands. These six poor creatures were living night and day in a foetid hole, the air of which,
from the rat-holes, and the bad sewrage, was irrespirable to those unaccustomed to it. T
afterwards enquired into their physical and mental condition, and found them to be pale,
bloodless, apathetic, without hope or aspiration of any kind, seeking only for the elements to
sustain a little better than vegetative existence.

Matter,—Its ministry to life in health and disease; and
Earth,—as the natural link between organic and
inorganic matter. Thomas Hawksley, M.D., M.R.C.P.
London. John Churchill and Sons. 1866. Pp. 5.



