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These findings suggest that the apparent acute onset of IDD
in women aged over 18 years is often illusory. Women aged over
19 years with IDD'8 and even younger patients'9 may have a
prolonged symptomatic illness before diagnosis, while Fajans
et al20 described chemical diabetes and abnormal insulin
responses existing more than eight years before the development
of overt IDD. Similarly, the pancreatic islet cell antibody has
been described in patients, with other organ-specific autoimmune
diseases, many years before the development of clinical IDD."
A study of haemoglobin Al concentrations in newly diagnosed
juvenile-onset IDDs has confirmed that the prediagnosis period
of hyperglycaemia often extends far beyond the duration of
diabetic symptoms.22

This concept of an extended period of presymptomatic
carbohydrate intolerance in a patient with IDD is compatible
with that of a non-specific viral illness precipitating the onset of
symptoms of clinical diabetes and hence with a seasonally
variable incidence. Most patients included in the present study,
however, developed clinical diabetes over the age of 20 years
and all were parous women. It has recently been shown that
such patients with IDD fail to exhibit a seasonal variation in
incidence.'8 23
Two alternative hypotheses may therefore be proposed to

explain the present findings. One supposes that more than one
category of juvenile-onset diabetes exists, some cases being
associated with a lengthy prediabetic phase and others being of
genuine acute onset perhaps resulting from a viral infection.
Alternatively, a prediabetic metabolic abnormality may be a
general characteristic of IDD, acute viral illness merely acting
as a trigger to precipitate clinical presentation of the underlying
disease in some cases. At present it is not possible to choose
between these hypotheses.

We should like to thank Mrs Sarah Dickson for her secretarial
help and Professor J W Farquhar for his advice.
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clinical decision making
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Summary and conclusions

A simulated retrospective exercise in the diagnosis and
management of 53 readmissions to a gastrointestinal
unit was undertaken by two consultants. Diagnosis of the
illness at readmission was made on evidence sought from
a referee, who also supplied, on request, items ofrelevant
evidence from the past medical record. Patient manage-
ment was agreed from these sources. For each item of
evidence the evidential weight, the irrecoverability, and
the expected benefit accruing to the patient of its avail-
ability was calculated.
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It was concluded that the evidence worth recording in
the event of subsequent hospital ad-mission could be
largely specified for each diagnosis and each operation.
It would be brief and could be numerically coded.

Introduction

In decision theory the medical record constitutes written infor-
mation about the illness of a patient that may be relevant to
current and future decisions. Such decisions may be of various
kinds, and could be medicolegal or administrative or related to
medical research, though more often and most important they
are related to the current care of the patient and future care
should he be readmitted.
Much interest had been aroused by the work of Weed,' who

suggested a method of presenting clinical data that he called the
problem-oriented record (POR). This method must be distin-
guished from the conventional one of recording data, which has
been termed the source-oriented record (SOR).2 The POR has
received much favourable and some critical comment. We are
concerned here not with the merits or demerits of the two
systems but with the problem of determining what information
should be included in the case record on the chance that it may
influence clinical decisions in the future.
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Background

Application of the mathematics of probability and decision theory3
permits reconsideration of clinical medicine that can then be expressed
in terms of a formal structure.4 In terms of this structure the clinical
activity of a doctor may be described as a sequence of decisions (fig 1).

Initial probability of adisease P(D)

Evidence E1

Probability of disease given E1 P(DIE1)

Evidence E2

Probability of disease given E1 and E2 P(DIE1,E2)

FIG 1-Sequential collection of evidence used in decision
making.

Initially each doctor seeks further evidence about an illness by question-
ing the patient, examining him, or asking for laboratory or radiological
investigations, and each decision is influenced by the evidence already
gained. Finally, a decision is made on treatment. Some of the evidence
the doctor needs may be contained in the record of a past illness.

Let us suppose that a patient is admitted with disease A and is
treated and discharged (fig 2). A record of his illness is made and
stored. He is subsequently readmitted with disease B. To diagnose
disease B the doctor will obtain most of the evidence he needs direct
from the patient, but part of the evidence may be contained in the
record of disease A. The problem then becomes: What facts about
disease A should be recorded and stored that will have value should the
patient be readmitted with disease B?
Any such recorded fact has a certain average evidential value if it

increases the accuracy of a diagnosis and thus has a favourable effect
on the ultimate condition of the patient. In a completely formal
system this improvement in health would be set against the cost of
recording and storing the evidence. It could thus be decided whether
recording this particular piece of evidence was "worth while." While
such a completely formal system as suggested by Good and Card5 is
not yet feasible, certain criteria may be identified that could influence
the decision whether to record a clinical fact or not.

Initial disease Readmission

* DiseaseA-- Patient's evidence Disease B

Full record
and -----Recorded evidence

summary

FIG 2-Flowpath in diagnosis after readmission.

EVIDENTIAL VALUE OF CLINICAL FACT IN RELATION TO DISEASE B

Certain facts may carry great evidential value-for example, that at
a previous operation an enteroanastomosis has been performed. Other
facts may be trivial and have little relevance to any disease. A particular
fact may, of course, be relevant to more than one disease.

PROBABILITY OR CHANCE THAT DISEASE B WILL OCCUR

Disease B might be a recurrence of the same disease for example,
proctocolitis, when the chance of it occurring might be quite high-
or a complication of disease A, such as anaemia after gastrectomy.
On the other hand, disease B might have no connection with disease
A, and the chance of it occurring would then be quite unaltered by
the knowledge that disease A has occurred.

Mathematically, the evidential value of the clinical fact in relation
to disease B and the probability or chance that disease B will occur
are combined by multiplying the evidential value by the probability
or chance that it will be used. This combination is the evidential value
that we may expect on the average.

RECOVERABILITY OF EVIDENCE

Recoverability refers here not to the physical recovery of a case

record but to how easily information that should be in the record can
be obtained from the patient on readmission. The patient will not
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normally know, for instance, what type of anastomosis has been per-
formed at an operation for peptic ulcer. Such information cannot
easily be recovered and may sometimes be obtained only by complex
radiological examination or even laparotomy. On the other hand, an
item such as the patient's blood group is readily obtainable on re-
admission and may thus be said to be easily recoverable. The evidence
most important to record, other things being equal, is that which is
not easily recoverable.

BENEFIT OF TREATING DISEASE B SHOULD IT OCCUR

Medicine is ultimately concerned with the benefit obtained by
treating the patient. Evidence may be recorded that is of considerable
evidential value for diagnosis and prognosis; the probability of a disease
recurring may be high, as in malignancy; and the evidence may not
easily be recoverable on readmission. In other words, all three criteria
strongly imply that the evidence is of great value. But if little or no
benefit is expected from treating the disease the evidence becomes
almost worthless.

Methods
Records of patients with more than one hospital admission to a

gastrointestinal unit were chosen at random from a sequential series
of 350 case notes, beginning at least 10 years before to eliminate
memory bias. For each patient a comprehensive discharge summary for
transmission to the general practitioner had been prepared. This pro-
vided details of the initial illness, disease A, and included relevant
laboratory, radiological, pathological, and operative data. The dis-
charge summaries had been prepared by a senior registrar and vetted
by a consultant. This policy has been used by the gastrointestinal unit
in Edinburgh throughout its 27 years of existence.

For the present study a consultant colleague made out a very brief
synopsis of the mode of presentation and relevant signs of the second
illness, disease B, including a diagnosis such as might have been
provided by the general practitioner at the time of this referral; but
no other information was given other than the patient's age, sex,
initials, and hospital code number.

SIMULATION STUDY

The final methodology was established as follows after a preliminary
pilot study.
A simulation exercise of the diagnosis and management of disease B

was conducted on the basis ofthe briefinformation given for the second
referral. This was undertaken without knowledge of the patient's
identity by a consultant physician and consultant surgeon (WS and
ANS) working in the unit. Another observer (WIC) held the case notes
and discharge summaries and refereed on the presence or absence in
them of the further information needed to reach a diagnosis and decide
on management. The pattern of the exercise was as follows.
The two clinicians were asked by the referee what decisions were

required to reach a correct diagnosis of disease B and give adequate
treatment. Each entered on a form the details of any evidence that
could be obtained from the record of disease A and whether this
information was irrecoverable and the expected benefit, less cost, of
the treatment that the clinician ultimately advised. Any such informa-
tion used from the record of disease A was graded 0-5 in respect of
evidential value, degree of irrecoverability, and expected benefit less
cost. The exercise suggested that a substantial amount of the required
historical evidence would have been obtainable from the patient on
readmission. "Irrecoverability" was used instead of "recoverability"
so that this scale moved in the same direction as the scales for the
other variables. A completely recoverable piece of evidence-for
example, blood group-would be scaled 0. The benefit to be gained
from treating disease B is really expected benefit, since any treatment
has only a certain chance of success, and the measurement of the
chance-the probability-must be combined with the benefit that may
occur. To be completely formal "cost" must be subtracted from the
expected benefit, and we attempted to do this. Cost is a complex
concept that includes monetary cost and factors such as danger, pain,
anxiety, etc. This estimate of expected benefit less cost is necessarily
extremely crude.
The probability or chance that disease B will occur is not mentioned

above. It is not possible, with this retrospective method, to get any
estimate of this probability, though it would be possible to get rough
estimates from an analysis of hospital admissions.
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Results

The records of 53 patients with multiple admissions were studied.
In two cases the record summary was deemed inadequate. In nine the
record of disease A was irrelevant to the diagnosis and management
of disease B and was ignored. In the remaining 42 patients the past
record was examined as requested by the consultant and each piece of
evidence scored as described below.

It should be noted that the year of admission of most patients whose
case notes were examined predated the use of fibreoptic endoscopy;
the evidential value of this procedure would probably be higher.

It was thought useful to construct a total score for each piece of
evidence. Two difficulties were encountered. Firstly, the scales of the
different criteria should be compatible so that such scores may be
properly combined. Secondly, some mathematical function must be
devised to combine them. Adjustment of the scales of the separate
variables was not attempted, though it was felt that the scaling of
"cost" was much too high, and this variable was ultimately ignored.
In devising the function one condition had to be met: that if any of
the variables was zero the total score had to be zero. For example,
however powerful a piece of evidence might be, if it is completely
recoverable-that is, if its irrecoverability is zero-then the evidence
need not be recorded since its total value is zero. This condition would
be met by a multiplicative but not an additive function. We therefore
calculated a total score for each piece of evidence by multiplying to-
gether the evidential value, the degree of irrecoverability, and the
expected benefit (fig 3). The table gives the total scores.

Previous admission:

Readmi ssion:

Evidence sought from past record:

malignant gastric ulcer,
partial gastrectomy

general physical deterioration,
? epigastric mass

pathology of lymph nodes?

Pathology report: malignant infiltration present

Evidential value
Irrecoverability of evidence
Expected benefit

Total score

5

25

FIG 3-Example of process of scoring evidence (multiplicative function).
Value of evidence was very high; evidence was not otherwise recoverable,
but expected benefit was very small.

The scores ranged from 0 to 155 with a median of 24. When a
frequency distribution of the scores was plotted it was seen to be
highly skewed, suggesting a log-normal distribution. When the
logarithms of the scores were calculated and a frequency distribution
plotted it approximated to the normal distribution. On our data alone
it does not seem possible to decide between different distributions and
therefore between the different functions from which they are derived.
But we believe that the raw product of the scores unduly magnifies
the differences between scores from different sources of evidence and
that therefore the logarithm of the raw product may be a fairer mea-
sure. This slightly alters the ordering. The table shows that only five

Distribution of scores for each piece of evidence

Scores Sum of log scores

(1) Pathology . .418 20-3
(2) Operation findings.. . 621 18-5
(3) Laboratory .. . . 317 16-0
(4) Radiology . .211 13-8
(5) Endoscopy . . 118 7-4
(6) Course of disease ..35 1-8
(7) Family history, past personal history 30 1-4
(8) History of personal history .0
(9) Physical examination. . 0

(10) Drugs. . 0

sources of evidence proved to be important-namely, pathology
report, operation findings, laboratory findings, radiology, and endo-
scopy. The remainder could be ignored with little loss. Our comparison
cannot go much further than putting all these sources of evidence in
some kind of ranking order.
The information required from the past record was also sought in

the summary and a comparison of the adequacy of the information
from each source made. The information needed for managing the
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second or subsequent hospital admission, disease B, was present in the
summaries of 39 of the 42 patients.

Discussion
We must emphasise that these conclusions may be true only

of gastroenterology, and indeed may be true only of the particular
unit that includes both medical and surgical patients under joint
management by physicians and surgeons in the same ward. For
instance, the record of physical signs in our patients was never
requested, since in gastroenterology it mostly appears to be of
little value. In neurology, however, it might be of great import-
ance. Further studies in other specialties would be highly
desirable. It would also be useful to have tested records of
patients who had originally been admitted to the gastro-
intestinal unit but were subsequently readmitted to another
ward for a non-gastroenterological complaint.

In this study records were analysed solely for their value to
the patient should he be readmitted. Many feel that they are
also valuable for clinical research. To be of real use, however,
clinical research should probably be done prospectively with a
clear objective in mind and an appropriate form on which to
collect the necessary data. This was the view of Platt,6 who said
that "more often there is little to be learnt which is not already
known unless the records have been kept with an end in view,
as part of a planned experiment.... Neither clinical record nor
logic by themselves can replace the experimental method in
clinical investigation as Harvey knew a long time ago." Doll7
expressed similar views.
The objection to recording all information about the patient on

the chance that something will later prove useful is that the cost
of recording, storing, and subsequently decoding this informa-
tion is not justified by any benefit that accrues. Apart from
information that might help the individual patient if readmitted,
any additional information can be recorded only as having some
potential value to medical science. While in a fully fledged
research project such information will have been carefully
selected and a special form designed, it seems perfectly reason-
able for, say, a consultant who suspects that there is some
relation between halothane anaesthesia and subsequent jaundice
to arrange for details of the anaesthetic to be recorded. But this
then becomes research in however elementary a form. We there-
fore contend that, in general, the aims of clinical medical re-
search and the needs of the individual patient are quite different,
and these objectives should be clearly separated. In discussions
on record keeping nothing has caused greater confusion than the
assumption that these two largely incompatible aims can be
realised in a single record.

It had been the general experience in our unit that the dis-
charge summary provided the information needed in practically
every readmission. This experience, however, had not been
formally tested until the present study. We have now confirmed
that, in the sample of records tested, the summary alone was

sufficient in about 9500 of cases. With use of the criteria in our

study the discharge summary may be further condensed to a few
essential facts, representing one-fifth of the original summary.
It appears that all these facts could be numerically coded for
computer storage. Again we emphasise that this is not necessarily
true of all specialties.

This study could be extended. A group of physicians and
surgeons who had some experience with the method might take
a list of discharge diagnoses in gastroenterology together with a

list of operations performed and agree on a list of investigations
that ought to be recorded for each diagnosis and operation. In
this way a complete "investigation" file could be built up. It
would be for experiment to determine whether non-medical staff
could satisfactorily extract the essential information from notes
to make the summarised record. After some years the method
could be tested as outlined here on patients who were readmitted
to see if it provided sufficient information. Such a study, in
whatever specialty, might become the responsibility of a specialist
society.
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If clinical medicine is to be formalised as a sequence of
decisions, some education of clinicians in the newer way of
thinking is necessary. At least one way would be to undertake
the kind of study we have described, which forced us to analyse
the process of decision making and give numerical estimates to
some of the variables. Our experience was most educative and
can be recommended.

WIC acknowledges with gratitude a grant from the Scottish Home
and Health Department. We are grateful to Professor J P A McManus
for help in the early stages of this study.
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S J LA BROOY, R H TAYLOR, R H HUNT, P L GOLDING, J M LAIDLAW, R G CHAPMAN,
R E POUNDER, S H VINCENT, D G COLIN-JONES, G J MILTON-THOMPSON, J J MISIEWICZ

British Medical3Journal, 1979, 1, 1308-1309

Summary and conclusions

Fifty-four outpatients with endoscopicaily diagnosed
benign gastric ulcer were allocated at random to treat-
ment with either cimetidine 800 mg daily for six weeks
or carbenoxolone sodium 300 mg daily for one week then
150 mg daily for five weeks. Ulcers were reassessed by
endoscopy at the end of the trial. The endoscopist was
unaware of the treatment and did not take part in the
clinical care of the patients.
Twenty-one of the 27 patients (78%) given cimetidine

and 14 of the 27 (52%) given carbenoxolone had healed
ulcers. Symptomatic response occurred earlier with
cimetidine but was not significantly better. Unwanted
effects were more common in the carbenoxolone group:
12 patients developed hypokalaemia, four of whom
needed oral potassium supplements.
The results suggest that histamine H ,-receptor

blockade is at least as effective as carbenoxolone sodium
for benign gastric ulcer and produces fewer side effects.
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Introduction

Controlled trials have suggested that carbenoxolone sodium
accelerates the healing of gastric ulcer, but side effects limit the
freedom with which it may be used, especially in the elderly.' 2
Despite this it has been generally accepted in the treatment of
benign gastric ulcer. Early, uncontrolled studies showed that the
H,-receptor antagonist cimetidine might be effective in benign
gastric ulcer and free of unwanted side effects.3 In a later,
controlled trial cimetidine was found to be significantly better
than a placebo.4 We report the results of a controlled study
comparing cimetidine 800 mg/day for six weeks with the
recommended dose of carbenoxolone sodium in the short-term
treatment of benign gastric ulcer.

Patients and methods

On study day 0 a lesser-curve gastric ulcer was diagnosed endo-
scopically. Four quadrant biopsy specimens and brush-cytological
smears were taken from each ulcer, and blood was obtained for routine
haematological and biochemical safety screening. All medication was
withdrawn except for a counted supply of unmarked antacid tablets
containing aluminium hydroxide 180 mg and magnesium hydroxide
60 mg. Patients were instructed in the use of a diary card for the daily
recording of daytime and night-time pain and consumption of antacid.

Patients with prepyloric, coexisting duodenal, or postoperative
ulcers or whose gastric ulcer was less than 1 cm diameter (measured
by comparison with an open biopsy forceps) were excluded from the
study. Also excluded were patients aged 18 years or less, pregnant
and lactating women, and patients with hypertension or cardiovascular
or renal disease. Those with histopathological or cytological evidence
of malignancy or with abnormal laboratory results on the safety
screen were withdrawn.

Patients were seen again on day 7. Those fulfilling the criteria for
the trial were allocated at random to treatment with either cimetidine
200 mg four times daily after meals for six weeks or carbenoxolone
sodium 100 mg thrice daily for one week then 50 mg thrice daily for
five weeks. All patients were seen weekly. At each visit diary cards
and unused antacid and trial tablets were collected and a new supply
issued. The frequency of pain and antacid consumption were recorded,
the patient weighed and examined, and blood obtained for routine
haematological and biochemical studies.

Within three days after the end of the six-week course of treatment
each patient underwent repeat endoscopy, the result being recorded
as "ulcer healed" or "ulcer not healed." The same endoscopist
performed both examinations. The endoscopist had no part in clinical
management and remained unaware of the patients' treatment.
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