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A NUMBER of studies have from time to time been published on morbidity recording
in general practice. The methods used have depended either on laborious manual

analyses by individual doctors, or in larger-scale studies, on mechanical sorting methods,
available before the advent of computers.

Consideration of the possible uses for computers in general practice suggested that
morbidity recording might be a field where the speed, accuracy, and general data-
handling capacity of the modern digital computer could be of the utmost value.

This paper reviews some previous studies in morbidity recording, refers briefly to
an elementary attempt to use a computer directly for continuous morbidity recording,
and endeavours to highlight some of the practical problems involved in the use of
computers in general practice, with particular reference to continuous morbidity record-
ing.

By way of explanation, it should be stated that morbidity recording with a computer
was not the initial object of the work described. Rather, a reverse process was involved.
Convinced, as are others, that 'the growing use of computers in medicine will affect us
as profoundly as any other section of the profession, perhaps more so' (Robertson 1968),
it seemed vital for an exploration to be made, of what using a computer actually entailed,
in the context of full-time, small-scale general practice, with such equipment as was
available; and continuous morbidity recording was chosen, first, as being a continuing
source of data, day by day, in a simple form, for a preliminary exercise, in direct use of
simple computer facilities; and, secondly, as being a small and tentative step towards a
possible ultimate goal of full computer storage and analysis of medical records in general
practice.

'Continuous' morbidity recording is taken to mean morbidity recording for all
doctor-patient contacts, capable of being carried out indefinitely, and certainly beyond
a minimum of one year. The 'simple computer facilities' which were available consisted
of a 'second-generation' digital computer, with punched paper tape input of data (an
Elliott 803 machine at the former Scottish Medical Automation Centre, now the Edin-
burgh Medical Computer Unit). Now there are 'third-generation' machines of vastly
greater speed, storage capacity, ease of access, and general usefulness which will quite
certainly be used increasingly in the years to come. Many of the problems, however,
will remain, not least those of data volume and cost.

Review of literature
1. Morbidity recording

Some years ago, the chief medical officer of the Scottish Home and Health Depart-
ment commented on the "possibility of recording, on a regular basis, sickness experience
in the general population with a view to providing a continuing spectrum of morbidity
like that which is already available for mortality" (Cowan 1963). This is a challenge
which, it would seem, can only be met by organization of routine sickness records on
the one hand, and computer facilities on the other.

* Upjohn Fellowship report.
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The standard by which any method of morbidity recording must be judged, is the
now classic work of Logan and Cushion (1958). This statistical study of the records of
171 doctors in 106 general practices in England and Wales was carried out between May
1955 and April 1956 jointly by the College of General Practitioners and the General
Register Office. A special Survey Record Card was annotated by the doctor at each
consultation, with 'episode data', consisting of every new diagnosis, and the date of
each consultation for that diagnosis; prior to the survey, or at the first consultation with
each patient, 'identification data' (surname, forename, address, sex, date of birth or
age, and, where desired, occupation) had also to be recorded. In this way, the recording
effort demanded of the doctors was minimized; even so, the labour was considerable,
and one suspects that for most doctors taking part a year was about the limit. At the
end of this time, the Survey Record Cards were sent to the General Register Office, the
data coded centrally by clerks, and punched cards produced which were sorted on con-
ventional punched-card equipment. Three volumes of statistics resulted, which, 13
years later, remain a standard work of reference.

To achieve continuous recording from year to year, it seems necessary to eliminate
the labour of re-recording the same identification data for the entire-population at annual
intervals (much identification data is more or less permanent and can be elicited when
a patient joins the practice, once and for all, always provided there is a consistent and
reliable method for inserting amendments as they occur); and to eliminate the labour
of distributing and collecting Survey Record Cards, into and out of the NHS record
envelopes, at the beginning and end of each year. Some difficulties were encountered
in the method of coding centrally and with the time taken to process the records.

The recently published Handbook for research in general practice (Eimerl and
Laidlaw 1969) describes proven research methods supported by the Records and Re-
search Advisory Service of the Royal College of General Practitioners. These include
the variously titled 'E' Book, 'F' Book, 'W' Book, 'L' Ledger, and 'S' Card. In all of
these an accepted principle has been that material collected in one way should be exactly
comparable with that collected in another, in a form in which it may be transferred to
punched cards or punched paper-tape for mechanical analysis. It should be'noted that
all are additional, duplicate recording efforts on the part of the doctor, and his staff,
and so the recording effort required must be the minimum. Furthermore, it seems that
only the 'E' Book, and to a limited extent, the 'S' Card, have so far been used for transfer
of information for automatic processing on any scale. Up-to-date figures for the inci-
dence of certain selected diseases are now published weekly in the British Medical
Journal, from about 45 general practices which use the 'E' Book; this is a notable achieve-
ment, not yet sufficiently acknowledged. A number of other studies using the 'E' Book
have been published, e.g. by the Records and Statistics Unit (1966), contrasting morbidity
in different areas of the country. However, the 'E' Book record does not claim to record
every doctor-patient contact, and this is a limitation, but it is excellent for its purpose,
and is simple and cheap and is the best method of morbidity recording available to
date.

The 'F' Book and 'W' Book record only more limited aspects of morbidity; the 'L'
Ledger is a bulkier (foolscap) record, and with repetitive full identification data for each
appearance of each patient, demands rather more secretarial time to complete, and
multiple diagnoses are not specifically provided for, without more repetitive recording
of identification data.

The 'S' Card is probably the most useful alternative, the denominator of the record
card being the patient (unlike the 'E' Book, where the denominator is the diagnosis, and
the 'L' Ledger, where the denominator is the date); on the 'S' Card a surprising amount
of coded information can be correlated, both of a permanent nature, and relating to
particular episodes of illness. The major problem with the 'S' Card appears to be the

270 H. P. DiNwooDIE



SIMPLE COMPUTER FACILITIES IN GENERAL PRACTICE

amount of coding required, whether done by the doctor, or by his staff; but that is not
necessarily a serious difficulty.

Apart from the above multiple-observer methods, valuable individual studies have
been published, for example, work by Fry (1952, 1966), Hodgkin (1966), and McGregor
(1950, 1969).

An enormous amount of morbidity information, collected patiently and consistently
over many years by individuals, exists unpublished for many different reasons-diffi-
dence, lack of time, or money to do so. The Records and Statistics Unit can channel
this abundant energy throughout the country into profitable co-operative outlets.

Another technique has been used by the Exeter Community Health Research
Project (Ashford and Pearson 1968), where the modern data-processing method of using
mark-sense punch cards was applied in assessing data from four different sources, from
October 1966 to November 1967, relating to a population of 70,000 (the patients of 35
doctors). The four sources included: (1) Registration data, consisting of minimal personal
information for each patient on the general practice lists; (2) census data, consisting of
more detailed personal information for each patient obtained by a special door-to-door
census of the population; (3) consultation data, consisting of brief details of each
general-practitioner patient confrontation, and (4) hospital data, consisting of brief
details of each outpatient consultation and each inpatient admission and discharge.
Each patient was identified by a 6-digit number, to enable linkage of the information
from these four sources. However, both the general-practice consultation data and the
hospital data were first recorded on manuscript forms (the former being broadly similar
to those of the Logan and Cushion survey of 1955-56) for later transcription onto
mark-sense punch cards; so the full potential of this data-processing technique was
not quite realized; a large clerical task remained after completion of the survey, delaying
production of results.

No discussion of morbidity recording would be complete without reference to the
current availability of morbidity statistics for 100 per cent of all hospital inpatient dis-
charges in Scotland (Heasman 1968). This, again, is a remarkable achievement; it re-
quires little imagination to visualize the possibilities for research, were this to be appro-
priately linked to continuous morbidity recording in general practice. Means of doing
this should not be difficult, at least in theory.
2. The use of computer facilities in general practice: The patient record

Robertson (1968) reviewed the use of computers in medicine but noted that 'little
has actually been done by general practitioners in the study of applying computers to
our specific problems, due to our geographical and financial peculiarities'. He pointed
out that 'keeping records in general practice demands a cheap, flexible system, which is
not time-consuming and is easy to operate'. Such a system is foreshadowed by Clarke,
Dixon, and Rickards (1969) in the description of 'PRACTIS' (Practice Recording and
Computer Terminal Information System), using computer techniques, rather than an
actual computer, with only a relatively sophisticated teletype terminal, with simple
searching and listing facilities on the practice premises.

A computer-backed record system is already in operation in Livingston New Town.
Notes are dictated by the doctor for typing into the patient record, followed by dictation
of a summary for coding and storage on a computer file, (including symptoms, diagnosis,
investigations, treatment and referral) (Barber 1969). A comprehensive scheme for
Thamesmead has been described by Abrams (1968), using teletypes and visual display
units as the method of input. Given the capital investment this has enormous possi-
bilities; and its evaluation in practice is awaited with great interest. By contrast, the
S-Card and L-Ledger, referred to above, can give a form of summarized patient record
with more traditional means of data-recording and input, and requires relatively simple
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computer facilities. Small-scale individual projects have been evolved by Durno and
Weir (1969), on similar lines to the L-Ledger; and in the exercise described below.

3. The use of the computer in general practice: For other specific purposes
Besides use for day-to-day patient records, computers have been used in general

practice for other more specific purposes. Several doctors have begun by automating
age-sex registers, on punched cards or paper-tape (Hodes 1968, Forbes 1968, Grene 1969,
Bryden 1969) and have then proceeded to add other information, relating to patient
screening (Hodes), automatic patient recall (Grene), initial patient interview (Forbes,
Booth), or outpatient referral (Bryden), by compatible procedures.

They have been used, for purposes of analysis only, in a number of smaller-scale
investigations (Hull 1969), and in larger-scale collective investigations, such as the MRC
-supported oral contraceptive study, and for fundamental research into the mechanisms
of diagnosis (Crombie and Dobell 1969).

4. The use of computer facilities by hospitals and local authorities: Relevance to general
practice
Amongst a rapidly proliferating literature, Galloway (1963) described a pioneer

immunization scheme. It is salutary that six years later few other areas have yet been
able to profit by direct use of such a scheme.

A promising computer-based thyroid follow-up system has been set up in Aberdeen
(Philp et al 1968), which is designed to involve general practitioners; and pilot studies
are taking place to extend it to other centres in Scotland.

The peptic ulcer clinic at the Western Infirmary, Glasgow, is using a computer-
based system for handling clinical data (Kennedy 1968). This has been designed from
the outset with the possibility of extension in mind, and parallel systems of similar type
for other specialties may be developed, although the detailed preliminary work is fairly
formidable. Bennett and Holland (1965), in an earlier report, described some of the
difficulties, such as that of interesting medical personnel in electronic data-processing
methods; of defining exactly what information is of value; of introducing clerks, to
record what the doctor directs.

Comprehensive hospital record systems are projected at Kings College Hospital
and Stoke-on-Trent. Developments in general practice should certainly be cognizant
of these; not least because the major part of NHS finance tor computers is being directed
towarbs the hospital environment.

In January 1969 a conference on 'Medical computing-progress and problems'
reviewed the achievements (rather than dreams) in Birmingham. Various published
symposia give a useful introduction to the present state of developments of computer
techniques in medicine, and are listed in the bibliography.

Many developments are taking place abroad; these are beyond the scope of the
present paper (Grant 1969, Clark 1969).

Continuous morbidity recording using simple computer facilities
In order to study the practical aspects of the problems involved in utilizing com-

puters in general practice, a simple exercise was undertaken, using day-to-day morbidity
data as the raw material. This is described more fully elsewhere (Dinwoodie 1969).
Briefly, the doctor recorded, on blank jotting paper, headed with the date, (1) a patient
number, and (2) a diagnosis code number (using numbers for brevity rather than accuracy)
for each doctor-patient contact, at the time, over a continuous period extending, so far,
over two-and-a-half years; this was later punched onto paper tape, and at the end of a
year, sorted on computer magnetic tape in two ways, from the original chronological
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order, first into patient number order, secondly into disease number order.

Results obtained
These two basic sorting procedures resulted in a 'print-out' of, first, crude 'case-

histories' for the year, and secondly, an index to patients seen with each diagnostic code
category. Using these, the practice 'high-users' were automatically shown up; an 'E'
Book type of disease index facility was obtained; morbidity statistics in comparable
form to those of Logan and Cushion were obtained (table I), and some simple work-
load figures; and the capability of ad-hoc file interrogation, though becoming expensive,
enables more specific tabulations to be made.

It was found that the same programmes that were used to input the three items
(date, patient number, and diagnosis number) could be used to input dates of birth,
patient number, and sex-that is, an abbreviated form of age-sex register; thus extending
the potential uses (e.g. to automatic identification of particular age-groups, for immuni-
zation or screening procedures). The applications are similar to those visualized for the
Livingston scheme (Gruer 1969) though much more limited in scope, and the methods
of data input are different (in that dictating machines are not used). This marriage of
morbidity data with age-sex data is in process of being effected, but is taking longer than
anticipated, for a number of reasons.

TABLE I
TOTAL CONSULTATIONS, AND CONSULTATION RATES PER 1,000 PATIENT POPULATION, FOR THE

PRINCIPAL GROUPS OF DISEASES AND CONDMONS DIAGNOSED
(One doctor's experience within a two-partner practice: 1/3/67-29/2/68)

Consul- Consul-
% of tation rate tation rate

ICD No Disease or condition groups Total total per 1,000 per 1,000
consul- consul- (present (Logan
tations tations study) and

Cushion)

001-138 Infective and parasitic diseases 568 5.2 222.6 167.4
140-239 Neoplasms 254 2.3 99.5 74.4
240-289 Allergic, endocrine system, metabolic and

nutritional diseases 673 6.0 263.3 181.1
290-299 Diseases of blood and blood-forming organs 177 1.6 69.2 69.8
300-326 Mental, psychoneurotic and personality dis-

orders 910 8.2 356.0 187.4
330-398 Diseases ofnervous system and sense organs 924 8.3 361.5 330.5
400468 Diseases of circulatory system 930 8.4 363.8 401.6
470-527 Diseases of respiratory system 1,410 12.7 551.6 880.4
530-587 Diseases of digestive system 480 4.3 187.8 322.3
590-637 Diseases of genito-urinary system 559 5.0 218.7 156.2
640-689 Deliveries and obstetric complications 44 0.4 17.2 66.9
690-716 Diseases of skin and cellular tissue 815 7.3 314.9 277.5
720-749 Diseases of bone and organs of movement 531 4.8 207.7 271.6
750-759 Congenital malformations 11 0.1 4.3 5.9
760-776 Certain diseases of early infancy 10 0.1 3.9 6.5

exc.763,764)
780-795 Symptoms, senility and ill-defined conditions 1,354 12.2 529.7 239.6

N800-N999 Accidents, poisoning and violence 444 4.0 173.7 244.5
_ Non-sickness (includes ante and postnatal

examinations, inoculations, etc.) 724 6.5 283.3 200.1
Diagnosis not recorded 287 2.6 112.3

All diseases and conditions 1 1,105 100.0 4341.7

So far as the actual results are concerned, the diagnostic index sorting process was
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of comparable value to the 'E' Book; the 'case-history' sorting process was of much less
value, being too imprecise; only about 250 diagnostic terms were used, to limit the
size of the vocabulary of this experimental exercise. However, since every doctor-patient
contact was recorded-and counted-certain tables could be readily prepared. The cost
was considerably more than envisaged; it appeared cheaper to print out the entire
material, sorted in its two different forms, in one annual computer run, than to interro-
gate the file repeatedly at intervals as the answers to particular questions were required.
However, more modern equipment, now in existence, and techniques, may well reverse
this situation.

Discussion
It does not seem to be economic for an individual to use computers only for mor-

bidity recording alone. But it might be, if other categories of information can be simul-
taneously added; on the other hand, each different category of information (e.g. present-
ing symptom, treatment, disposal, etc.) which might justifiably and usefully be added to
morbidity in a computer file, increases the problems of handling the file, particularly
laborious and tedious data-preparation. Perfectly satisfactory pen and paper techniques
exist for morbidity recording by itself, if we care to use them.

However, a few projects of this limited kind seem justifiable, if only to experiment
with different methods and philosophies of using computers in general practice, to enable
doctors to gain experience in their use, and to accustom doctors and patients alike to
the new attitudes in medicine which are germinating (Card 1967).

'Simple computer facilities' can be a contradiction in terms, and would have been
better put as 'available low-cost' computer facilities; paradoxically, for some purposes
exceedingly complex computer apparatus is, for the user, simpler and cheaper, quicker,
more convenient and accurate than earlier, and 'simpler' computers. Here, only low-
cost computers which are available, or will be within the near future, are considered-
large-scale and costly schemes, which might in the long run prove more potent, yet
cheaper overall, will certainly not be available generally for many years to come, and
are being evaluated elsewhere (Abrams 1968).

The problems
The problems encountered, in attempting to achieve continuous morbidity recording

with the help of 'simple' computer facilities, seem to be much the same, in miniature,
as many of those which are involved in achieving a full computer medical record in
general practice. They include:

1. The sheer volume of data
2. The time taken by the doctor in making his initial record
3. The convenience of the means of input of data for the doctor, or his staff, whether local

or remote from the surgery
4. The problems of coding and classification of information
5. The problems offeedback of information, to the doctor
6. The problems of accurate means of patient identification
7. The problems of linkage with hospital and local authority records
8. The problems of confidentiality
9. The accuracy and reliability of data stored within computers

10. The security of data
11. The problems of maintaining continuity over holidays, staff changes and so on
12. Staffing
13. Accommodation
14. Cost
15. Acceptability.

Many of these are self-evident, and interlinked, but ought to be considered in more
detail.

1. The volume of data is the fundamental problem beneath most other difficulties.
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Any system must be able to deal consistently with (approximately) 1,000 patient-doctor
contacts per month-or 12,000 'contact-records' per year. The data itself must be
abbreviated; data preparation processes must be minimized. Using punched cards or
paper tape, information is first written on a source document, then coded, punched, and
verified, before being entered into the computer-at least five separate processes.

The visual display unit (VDU) using a cathode-ray screen offers obvious advantages
in dealing with such volumes of data, in eliminating some of the data-preparation pro-
cesses. Nevertheless, this enormous volume of data must also pose considerable prob-
lems in the use of the VDU, which should not be underestimated; magnetic tapes and
discs can store, for the VDU, a large, but still finite, quantity of information; and the
larger the quantity, the slower the access to it; telephone-line transmission time (to a
large computer), connection time, computer-processing time, and screen display time
may all be measured in fractions of a second-but all add up.

Hence it must matter a great deal, 1,000 times a month, if a patient is represented
by a 5-digit practice number, a 12-digit NHS number, or 50 characters of a full name
and address.

2. The time taken by the doctor in making his initial record. At present, he writes
in rapid, variably legible longhand during, or sometimes after, the consultation; or, with
secretarial help, dictates afterwards. Automation should not take up more of a doctor's
time than these methods. The time taken by any recording method between consultations
must be compared with the 45 seconds estimated for dictating narrative notes, plus a
structured summary, including symptoms, diagnosis, treatment, disposal, certification
(Barber 1969). It is difficult to estimate how much time is taken in writing notes during
the consultation; this must vary between a few seconds and several minutes. A morbidity
record alone should not require more than a second or two for a doctor to complete.

3. The convenience of the means of input of data. The idea of the doctor himself
using a typewriter concurrently with the consultation, to replace longhand notes, has
never quite caught on; if one asks oneself why not, perhaps it is because of the noise
factor, as much as time, skill, and other factors. Given an absolutely silent keyboard
alone on the desk (not necessarily even attached to a VDU screen), it is not unreasonable
to imagine the possibility of the doctor himself using such a keyboard to record his
notes during the course of a consultation, perhaps also rapidly editing them immediately
afterwards, without taking much more time (after a little practice) than he takes at
present to write them. And in so doing, given suitable computer techniques behind the
scenes, he would eliminate many tedious secretarial or processing tasks which would
otherwise have to be performed by others for him. Doctors may find it worth their
while to learn the skills of operating such keyboards.

As an intermediate stage, the convenience of having a teletype machine, with simple
information storage and sorting facilities incorporated, somewhere actually within the
surgery or health centre, offers many possibilities, as envisaged by the 'PRACTIS'
scheme (Clarke, Dixon and Rickards 1969); thereafter, a simple VDU in addition to
the teletype, with magnetic tape substituted for paper tape, would be even more con-
venient. Even a secondhand 'blind punch' (a machine which produces paper tape direct
from a keyboard, without, however, producing a typewritten copy), actually on the
premises, can, in some circumstances, be preferable to having to despatch data to a
data-preparation bureau, although most computer experts would disagree with this.

4. The problems of coding and classification. Diagnosis itself is a form of classifi-
cation of disease, the classifications being coded into the English language (with an
admixture of Latin and Greek). Numerical coding is merely a further arbitrary grouping
of these diagnostic classifications with the advantage of conciseness of expression but
the disadvantage of unintelligibility; a grouping wbich involves a loss of accuracy, un-

275



less there is a one-for-one relationship between diagnosis and code; a loss of time, if
memory or a reference table has to be consulted before translating into code; and a
further loss of accuracy if clerical errors are made in doing so. Given the diagnosis,
coding and classification is a repetitive task amenable to performance by automated
methods (Kennedy 1968).

It would seem to be preferable, therefore, to try to enter as full a diagnosis as possi-
ble into the computer record, rather than a restricted list of code numbers. One possible
method would be to use conversational-type abbreviations of common conditions (e.g.
PA, Ca, Vv, HBP, flu, dysmen) as well as full diagnoses of less common conditions, in
order to save the doctor's recording time, as emphasized earlier. This might be at least
as rapid as waiting for a relevant 'check-list' to appear on a VDU screen, and to work
through it.

Classification can take place subsequently and automatically, instead of at the time
of coding, into whichever of the three differing disease classifications in current use is
required (International classification of disease 1957, 1967, College Classification 1963).
Furthermore, the fullest, most accurate diagnosis possible is often required for various
forms of 'feedback' of information for action by the doctor; broad disease groups are
of much less practical use for such purposes. Once the problems of recording a bare
diagnosis have been overcome, an attempt can next be made to identify and evaluate
the worth of recording the more intangible factors which summarize for the doctor his
impressions of the problems handled.

5. The problems of 'feedback' of information to the doctor. As indicated above, no
useful information can be fed back unless it is first accurately and completely fed in.
Hence the necessity for the habit of continuous recording. This formidable undertaking
will be more happily accomplished once the benefits have begun to be experienced. It
has been suggested that sufficiently accurate morbidity statistics can be obtained by
intermittent recording and sampling from a large number of doctors; this is true, but
at the same time limits severely the amount of 'feedback' possible to the individual
doctor.

The feedback from morbidity data alone, associated with identifiable patients, is of
considerable personal interest, if not to outsiders, as any 'E' Book user will know. It
includes the ability to list patients with specific conditions, e.g. for periodic review, or
to investigate one group of records in depth; an 'indexing' facility; to obtain approximate
morbidity-incidence figures, of value in confirming subjective impressions of disease
trends, for use in teaching, and in planning; and is of considerable potential for both
personal and collaborative research. Continuing feedback from morbidity data, linked
to further factors such as symptoms, signs, treatment, action taken, etc., offers increasing
possibilities, if development of computer methods enable this to be achieved.

Much of this useful feedback can be achieved by simple sorting and searching,
listing and tabulation techniques requiring relatively simple computer programmes.
The problems go back to the volume of data likely to be handled, and on to the problem
of cost.

A further type of feedback or 'fringe benefit' which might attract more doctors to
these methods would be automatic documentation. For example, in addition to listing,
say, postgastrectomy patients for periodic review, not only could appointments be made
at the right time and notified to the patient, but laboratory request forms for the various
investigations periodically desired could be produced. This 'automatic documentation'
was one of the features of the West Sussex scheme for routine immunizations (Galloway
1963). Here seems to lie one of the limiting factors of the 'E' Book, 'S' Card, and'L'
Ledger; namely, that the full name and address are not recorded for computer input, only
the first three letters of the surname and first initial. However, this limitation could be
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overcome by the simultaneous use of automated practice registration data, as used by
Hodes (1968) in patient screening, Grene (1969) in recalling at-risk patients, or at
Livingston (Gruer 1969), and linking the two files when required. The Records and
Statistics Unit's age-sex register card, ASR 2a, is not sufficient for this purpose, having
the same specifications for patient identification, and therefore the same limitations, as
the 'E' Book.

Frequent feedback of information-many times a day-will only be necessary
when all patient records are being handled by computer. Less frequent feedback-
perhaps only once or twice a day, week, or month-ought to be sufficient for the pur-
poses under consideration, and therefore cheaper so-called 'batch-processing' techniques
rather than so-called 'real-time' facilities would be perfectly adequate, at present.

Again, the volume of data presents particular problems here, in the size of the files
that would have to be searched on every occasion that a question was asked of the
system, in other words, every time a feedback of information was required.

6, 7. The problems of accurate means of patient identification and of linkage with
hospital and local authority records have been discussed and investigated in depth by
Acheson, and many others. There are two facets to the problem-identification within
the practice, and identification within the community as a whole. In a small practice,
an allocated 4- or 5-digit number is unique; 'check-digits' (extra calculated digits auto-
matically worked out by the computer from the other digits) might be included; and
devices such as 'edge-punched' cards as used in the 'PRACTIS' scheme can print out
automatically full name and address for use in verification. A 10- or 12-digit NHS
number is too unwieldy, and prone to error, and not available when required for internal
practice use. In Aberdeen an attempt is being made to use the local hospital patient
number whenever a patient is known to have attended hospital in the past (Durno 1969).

The most practical scheme is, it seems, to allocate the shortest possible internal
practice number (about 5 digits) for use within the computer, printing out, or (better)
displaying on a screen, from a special computer sub-file, the full details of name, address,
date of birth, etc., for visual verification on the spot, before finally storing the number
(and perhaps also brief identification details such as first three letters of surname, initial,
and year of birth) within the computer magnetic store.

Provided a practice's automated age-sex register, as a computer sub-file, contains
full surname, forename, address, date of birth and sex together with the brief internal
practice number, it should be possible to link by computer the practice records with any
hospital or local authority records using some of these factors (Acheson 1967).

8. The problems of confidentiality are particularly acute for the general practitioner.
Indeed, it is this consideration, as much as any other, which has prompted the strong
feeling of the necessity for the patient's own doctor to be thoroughly in control of the
whole situation as regards his own patients' practice records. A doctor in direct com-
munication with his own private computer store would be ideal; no other persons need
then be involved in the processing stages at all. Information would only be disclosed to
other persons and bodies, with the express wish of the doctor; figures and statistics
could be divulged on occasion, if felt to be desirable, but anonymity would be preserved.
Should patients begin to feel that this was not so, they might begin to show their distrust
of their doctor by avoiding consulting him. But to preserve such a degree of confiden-
tiality, doctors may have to be prepared to learn the rudiments of how to communicate
with, and manipulate, their computers' stores of information themselves. Having done
so, improved efficiency in patient care, obtained from the wise use of this information,
combined with the safeguards of the personal consultation, may help to increase the
confidence of patients and doctors alike in this mysterious, and sometimes frightening,
new technology.
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9. The accuracy and reliability of data stored within computers. We are apt to think
of computers as infallible, except when producing freakishly outrageous responses;
enthusiasm is tempered by occasionally misplaced or erroneous single digits in results.
Again, these are most likely to come to light if there is close personal supervision of both
input and output of information. Accuracy in patient identification has been referred
to already; a number of automatic checks can be included in programmes ('data-vetting')
which largely overcome these difficulties.

10. The security of data. We might be concerned, for instance, that some remote
junior progammer might accidentally erase the data store entirely by a single incorrect
instruction. This can be avoided by a number of safeguards. So far as malicious inter-
ference is concerned, computer experts have few qualms on this score; our records, they
say, would be far more secure than are our present filing systems, which are in plain
English in unlocked drawers or on open shelves.

11. The problems of maintaining continuity over holidays, staff changes and so on
are sometimes forgotten. For recording to continue in the doctor's absence, the system
must be simple enough for locums to operate; where staff carry out tasks, the doctor
must be so fully conversant with the procedures that he can instruct and supervize
substitutes, or even take over for short periods of unforeseen absence of members of
staff.

12. Staffing. Ancillary staff in general practice have greatly multiplied in the last
few years. Further increases in staff, merely for preparing data for computer input,
cannot really be desirable. Introduction of automated methods inevitably imposes some
extra burdens on existing staff, at least at first, which must be allowed for. Extra data
processing staff on the premises, should probably be employees of the doctor; but ideally
should not be needed at all.

13. Accommodation. If extra staff is required, room must be found for them to work;
if teletypes or VDU's are used, they also take up space and must be accommodated.

14. Cost. It might be helpful to indicate the approximate range of costs for certain
of the items mentioned, to indicate the magnitude of this rather fundamental problem.
A teletype may cost in the region of £500, with the more sophisticated ones incorporating
simple sorting techniques, going over £2,000; a VDU, in the region of £2,500-£3,000.
On the slower, 'second-generation' machines, where data preparation may cost up to £1
an hour, computing time may cost £10 an hour (so that a single simple analysis and tabu-
lation procedure involving any quantity of data might cost, say, anything from £5 to
£50 or £100). Bryden estimates £25 for setting up an age-sex register (with addresses
included as well, this might be doubled or trebled). Morbidity recording would be more

expensive, as more data is handled; in the type of exercise described, costs could be £50
to £200 annually to obtain the kind of feedback desired, at the present stage of develop-
ment.

Commercial 'time-sharing' bureaux, offering computing time on 'third-generation'
machines involve a whole list of charges, on a rental basis; for example, £30 per month
for a teletype, plus £8 per month for the GPO telephone apparatus necessary, plus
computer processing time at 6d to ls per second, plus computer disc storage charges
at anything from Is to lOs per 1,000 characters per month (Mathieu 1969)-all of which
might easily add up to between £1,000 and £3,000 a year, depending on the amount of
data stored permanently. Compact, small capacity, complete computers are available
at prices from £2,000 to £15,000, but being elaborate calculating machines, rather than
data processors of any capacity, are not yet quite appropriate to the needs; but this
type of apparatus may yet appear at a possible price.

At the present time no general practice can justify such costs, unless benefits of like
worth in improved patient care, saving of staff costs, and so on can be convincingly
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demonstrated. This situation, it must be admitted, has not yet arrived.

By whom are such costs to be borne? Large-scale national schemes require to be
financed nationally, and pilot studies and specific research projects with these ends in
view would have to be similarly financed.

However, every regional hospital board in the country now has its own computer,
and so also have many local authorities. It is one of the anomalies of the present struc-
ture of the National Health Service that general practitioners do not have access directly
to these machines, although instances are beginning to occur through unofficial local
arrangements, of limited use of spare time on hospital computers by general practitioners.
Any re-organization of the NHS on an area-board basis would help to extend oppor-
tunities for official collaboration in these matters.

It should be possible, however, especially if equipment costs (new or secondhand)
drop markedly in the years to come, for general practitioners to consider financing simple
data-processing schemes themselves, as a legitimate practice expense (as much as paying
for a telephone or an ECG machine)-seeking loans if necessary from either government,
private, or research sources to do so.

15. Acceptability. Any method of continuous morbidity recording must be accept-
able both to doctors and patients. For the doctor, it must be easy to use, simple and
rapid, silent and unobtrusive, with results immediate and valuable enough to justify the
effort. For the patient, it must be unobtrusive and must in no way frighten or threaten
him, either in principle, or in particular. It must be consistently accurate. Difficulties
should not be underestimated. They are very real.

Conclusions

Consideration of these problems leads to certain conclusions. The problems are
not those of computing (i.e. calculating) so much as those of automatic data processing;
and the problem within that is largely the means of data collection.

One of the cheaper, recognized methods is the completion of paper pro formas
(e.g. 'E' Book, 'S' Card, and 'L' Ledger) in layout suitable for sending to a data-prepara-
tion bureau; but other methods of automatic data processing should be considered.

It would seem that 'time-sharing' facilities can only be provided as part of a large-
scale scheme, involving many users; morbidity recording would be but one small aspect
of an integrated patient record. The total cost must be considerable and must await
evaluation.

A possible alternative can be conceived, if it were technically and cheaply feasible;
that is, a small computer, with a very simple 'processing unit', but as large a memory
store as is economically possible, 'on-site' in the surgery or health centre. Access would
be immediate, problems of telephone lines and delays in connection would be eliminated,
confidentiality would be preserved and, perhaps even more important, would be seen
to be preserved. Data entry would be by a VDU, and a teletype facility would also be
connected; data storage on magnetic tape (or disc?). Either the doctor himself, or his
secretary, would require to learn to use it. Staff costs would be minimal. Convenience
would be maximal. Compact and versatile machines are beginning to appear at the
upper end of the possible price range. Their use would be for simple data initially,
expanding gradually and dealing with more factors as experience was gained.

From a national point of view two pressing, yet simple objects, which would be
most helpful if realized at an early date are (1) a policy on a universal patient-identifi-
cation method, and (2) the provision of an automated age-sex register for each executive
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council, with sorted 'print-outs' or summaries periodically sent to each doctor showing
his own patients, arranged in whatever order he desires.*

Summary
The literature on morbidity recording, and the use ofcomputer facilities, is reviewed;

an exercise in continuous morbidity recording with simple computer facilities is referred
to; and some of the problems encountered are enumerated.
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WORKING PARTY ON THE UNPLANNED PREGNANCY

The Royal College of Obstetricians and Gynaecologists has set up a working party to
study all aspects of unplanned pregnancy. The membership is drawn from a wide range of
spheres of professional activity and experience so that all aspects of the problem may be studied
in depth. It is intended to seek evidence, both oral and written, from as wide a range of individ-
uals and organizations as possible. Aspects which the working party will study include especi-
ally the problems of the unmarried mother and those marrying as a result of pregnancy, the
value of adoption, the role and status of the unmarried father, the extent and quality of sex
education, as well as contraception and sterilization.

The membership of the working party is as follows:-
SIR JOHN PEEL (Chairman), immediate past president, R.C.O.G.
MR E. A. J. ALMENT, gynaecologist, honorary secretary, R.C.O.G.
BARoNEss BIRK, chairman, Health Education Council
DR MICHAEL HEWETT, general practitioner, Wimbledon
PROFESSOR DUNCAN MITCHELL, professor of Sociology, University of Exeter
PROFESSOR DESMOND POND, professor of Psychiatry, London Hospital Medical College
DR JOHN REID, County Medical Officer of Health, Bucks.
DR W. D. WALL, Dean of the Institute of Education, London University
Those interested in this problem are invited to submit evidence in writing to the Secretary

of the Working Party, 27, Sussex Place, Regent's Park, London, N.W.1., and indicate whether
they would be prepared to give oral evidence also.


