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might learn from the pathologists, who with the encourage-
ment of their royal college, have introduced quality control
schemes and can offer confidential advice to individual users.8
Though these schemes are voluntary and only test limited
aspects of pathologists' work they have been almost universally
taken up, and standards have improved. There are now
excellent confidential self assessment schemes available based
on those used in the United States, though in Britain experience
in their use is, as yet, limited.

Other royal colleges, it is up to you-if suitable voluntary
schemes are not widely taken up, or if they do not prove to be
effective, further efforts will have to be made.

D N BARON
Professor of Chemical Pathology,
Royal Free Hospital and School of Medicine,
London NW3 2QG
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Benefits of self monitoring
of blood glucose
The concept of self monitoring in diabetes is not new. In 1797
John Rollo reported the measurement of urinary volume by a
patient to help monitor treatment and commented' on the,
"influence of even a slight variation from a proper diet and
confinement in reproducing the disease." Estimation of the
glucose content of the urine by boiling it with Fehling's
solution has given way to other more convenient semi-
quantitative methods using tablets or dipsticks. These results
may be misleading,2 3 however, and are of no discriminatory
value in the normal or hypoglycaemic range. Furthermore,
many patients find urine testing unpleasant.

In the late 1970s insulin dependent diabetic patients began
using reflectance meters and glucose oxidase impregnated
strips to measure capillary blood glucose. 5 The concept of
patients using tests of their own blood glucose concentrations
to optimise their treatment was attractive, especially as more
emphasis was being given to the association between diabetic
complications and control.6 A range of portable battery
operated devices is now available as well as strips for direct
visual reading, and with care patients can obtain sufficiently
accurate results for decisions about management.7-10

Just how much self monitoring of blood glucose has affected
the control of patients' diabetes is controversial. Many
physicians can point to individual cases where the introduction
of monitoring has revolutionised control,'1 and sustained
improvement has been maintained in selected groups.12 But
in the absence of controlled studies with self monitoring as an
independent variable possible explanations for these results
include the effects of increased attention and motivation by
enthusiastic physicians. In pregnant diabetics, generally a

well motivated group, equally good results have been obtained
with or without the use of self monitoring of blood glucose.'3
Worth and his colleagues in Newcastle upon Tyne recently
failed to show any advantage, in terms of glycaemic control,
of testing blood rather than urine in intensively educated
patients randomly assigned to each method.14 In this and
other studies15 16 some initial improvement was followed by
deterioration, perhaps owing to waning enthusiasm on the
part of the patients.
Managing diabetics is not, however, concerned only with

improving long term indicators of control such as glycosylated
haemoglobin concentrations, desirable though that may be.
Patients' preferences should be taken into account; thus
Newcastle patients preferred testing blood to urine. Little
privacy is required, and pain from the finger prick is rarely a
problem.4 5 Patients may feel their control is better without
any improvement being recorded in glycosylated haemo-
globin,'6 emphasising that monitoring should not be seen
purely as a method for improving overall control.
At the first and simplest level of use spot checks of blood

glucose allow detection and correction of hypoglycaemia
before, for example, driving,, exercising, or sleeping; such
tests are especially useful for patients who experience few
warning signs of hypoglycaemia. Such selective testing, even
infrequently, may result in a valuable boost to self confidence
but would not be expected to improve objective indicators
of control. In young children, in whom frequent finger pricks
may not be possible, occasional tests can be reassuring for
both parent and child.17
At a second level regular testing and recording may be

used to build up a profile of blood glucose concentrations to
help establish the optimum insulin dose and also improve the
patient's understanding of the factors that influence the blood
glucose. At a third level, with frequent daily tests insulin
dosages may be altered frequently to correct short term swings
in blood glucose concentrations. When testing is combined
with continuous subcutaneous insulin infusion or multiple
daily injections near normoglycaemia can be achieved-but
probably only if the blood glucose concentration is tested
four times a day with appropriate adjustment of the doses of
insulin.'8 Some flexibility of the carbohydrate intake can be
safely allowed in these patients if they have a thorough
knowledge of carbohydrate food values.

Self monitoring of blood glucose concentrations in non-
insulin dependent diabetes has received less attention, but if
normoglycaemia is desirable, in younger patients at least, urine
testing will be insufficiently sensitive.'9 Fasting and mid
morning glucose concentrations correlate well with mean
values over 24 hours,20 and occasional tests at a standard time
would enable patients to monitor their own treatment and
might promote dietary compliance.

Clearly the use made by patients of self monitoring
techniques will vary, as will their responses to the barrage of
new information confronting them. Those experiencing
problems with control may welcome the opportunity for
improvement, but others who had thought their diabetes
reasonably well controlled may be alarmed to find that this
is not the case. Some may become frustrated at their inability
to control rapid swings in blood glucose. Patients are usually
reluctant at first to change their insulin dosage without
consultation with their doctor, and they need frequent
encouragement and supervision until they gain confidence.
The doctor and his patient may have different interpretations
of good control, one looking for normoglycaemia and the
other for freedom from hypoglycaemia.
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What, then, are our duties towards insulin dependent
diabetic patients in relation to home blood glucose monitoring ?
Doctors' attitudes will vary, but all patients should be made
aware of the technique and, if interested, be given or loaned
equipment for a trial period. Those choosing to continue will
need further guidance. The choice between a reflectance meter
and strips suitable for direct visual reading is an individual
one, but whichever method is used the patient's competence
should be assessed. There are sources of potential error,21 and
repeat checking of technique and accuracy is necessary.
Patients will tire quickly of producing large numbers of results
if they do not understand or are not told how to use them,
so arrangements are needed for individual follow up by a
physician. The results may point towards the need for radical
changes in insulin treatment, and if these are not undertaken
monitoring becomes no more than a record of poor control.
All this means that if more patients are to use self monitoring
effectively, demands on staff time will increase and efficient
schemes will be needed for the education of patients. The
emergence of the specialist nursing teacher is a step forward,
but all those concerned with diabetic patient care, including
family practitioners, can play a part by becoming familiar with
self monitoring techniques.

What, finally, are the financial implications for patients and
the National Health Service ? Reflectance meters cost around
£80 and strips retail at about 26p each (NHS cost about 15p
each). Blood monitoring equipment is not available on pre-
scription, and though some patients receive supplies through
hospital pharmacies others bear the full cost. If we believe
that near normal blood glucose concentrations are desirable,
it seems illogical to provide on prescription urine testing
apparatus which, though cheaper, can detect only frank
hyperglycaemia and to penalise those who prefer to use blood
testing. And, in balancing the costs with the advantages of
blood glucose monitoring, we must be aware of patient
preferences and needs, which arei not reflected in objective
indicators of control.

P M BELL
Senior registrar

K WALSHE
Research fellow

Metabolic Unit,
Royal Victoria Hospital,
Belfast BT12 6BA
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Chest pain: heart or gullet?
Compared with the two centuries since Heberden's elegantly
clear description of cardiac pain, recognition of the oesophagus
as the origin of recurrent chest pain is relatively recent.
Walter Verdon's quaint monograph' of 1920 was, perhaps, the
first milestone. Public consciousness of the fact that chest pain
may be a harbinger of death tends to concentrate both lay and
medical attention on the heart in any patient with discomfort
in the chest, and the patient may have extensive cardiological
investigations before alternative explanations are considered.
This is understandable, for the clear identification of cardiac
pain is not always easy, and no one wishes to pass off as trivial
a complaint which may all too soon disclose its true origin to
the coroner's pathologists and which might be treatable by
drugs or coronary bypass surgery.
Yet hazards exist in an entirely cardiological approach to

chest pain, for inevitably this suggests to the patient that he
may harbour a mortal illness within his breast. If in fact he has
a benign oesophageal condition this may amount to a cruel
deception, with a potential for cardiac neurosis. A recent study
in Cardiff2 showed that only two thirds of patients admitted to
hospital because of anterior chest pain turned out to have
ischaemic heart disease, similar to our figure in Worcester 17
years ago3 and that of William Evans4 in London before that.
In as many as a fifth of patients the pain may have originated in
the oesophagus.
The reason that so many patients with non-cardiac chest

pain reach hospital with a diagnosis of heart disease is easy to
understand. General practitioners and doctors in accident
departments are likely to expect the hospital to resolve any
doubts lest blame results. Such an attitude is reasonable pro-
vided that a firm diagnosis is quickly reached, for a patient may
react adversely to medical doubt, and even a hint of a cardiac
disability may have grave repercussions on his future health
(mental and physical) and employment.
Many disorders may produce chest pain simulating that of

coronary artery disease. These include spondylosis, root pains,
chest wall pains, zoster, and hyperventilation, but some lesion
of the oesophagus is the most common alternative. The most
important step in differentiating cardiac from oesophageal
pain is a careful history with an emphasis on discriminatory
features. The Cardiff study2 showed that reliance on
Heberden's5 original features of angina-retrosternal location,
strangling quality, relation to exertion, and accompaniment
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