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to be dangerous. The trained mover uses his muscles more
efficiently, so that he needs a lower cardiac output and a slower
heart rate for a given amount of exercise than the untrained.
In a mild way therefore exercise works like the beta-adrenergic
blocking drugs to reduce the painful disability of angina.
These changes in the approach to treatment of patients with

angina represent a complete turn-around from the conventional
teaching of 10 years ago. Doctors need to recognise that the
advice they used to give their patients is now outdated and that
they have to learn how to take advantage of the effective
modern treatment for angina. Patients need no longer submit
to the depressing deceleration of life that used to be their
miserable medicine-the pill need not be bitter.
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Non-compliance: does it
matter?
The phrase "patient non-compliance" has about it a flavour
of disobedience-behaviour unacceptable to a traditionally
authoritarian profession. Yet, paradoxically, just as doctors
have become concerned about the failure of some of their
patients to take their medicines so have medical attitudes
changed: increasing self-awareness, helped sometimes by
peer review, is persuading these same doctors that they can
be wrong and that, on some occasions, their instructions are
best ignored.
Most of our current problems with non-compliance and

our attempts to correct it spring, however, not from doctors
and errors but from ignorance. The fundamental lack is the
absence of any agreed definition of the non-compliant patient,
variously and arbitrarily describedl-3 as one who takes less
than 30%, 50%, or 90% of his treatment. Ideally, we should
specify for each disease and treatment that degree of departure
from the doctor's instructions known to be associated with
a clinically important deterioration in the patient's condition.
Unfortunately, correlations between compliance and the
effects of treatment have rarely been sought. Some work has
been done: streptococcal infections are twice as common
when compliance with penicillin prophylaxis falls below
one-third.4 In contrast, in another clinical trial regression
analysis showed that blood pressure began to fall significantly
only when patients took more than 80% of their treatment.5
Most physicians are familiar with individual hypertensives,
diabetics, and epileptics whose disorder is controlled only
during hospital admissions even though their prescribed
treatment is unaltered. Failure to take even a few doses of
clonidine or insulin may have disastrous effects for the patient.
In such cases efforts to improve compliance are clearly
justified, but does the same apply to other conditions and
other patients? Over 90% of patients fail to complete a
10-day course of penicillin,6 but we have no evidence that
this matters. Probably it does not-for example, three days'
antibiotic treatment is no worse than 10 days' in uncomplicated

urinary tract infections.7 Perhaps compliance with a single
dose is all that is required.8 Indeed, when antibiotics are
prescribed for patients with purulent sputum but without
abnormal signs on examination of the chest the conclusion
must be that it would be best if the patient took no drug at
all; the outcome would be unaffected9 and the patients would
run no risk of drug toxicity. About half the patients taking
maintenance treatment with digoxin do not take it properly,10
but if the drug can be withdrawn from many of them without
difficulty1' what is the real problem: compliance or unnecessary
prescribing ?

Against that background many programmes to improve
compliance must seem premature. Intervention costs money
and effort, and so should be justifiable in terms of improved
outcome. Though several studies have shown that compliance
can be improved,12-'4 any consequent clinical benefit is
frequently either not sought or not found. Where is the sense
in increasing the use of drugs by non-compliant patients
unless this can be shown to improve clinical care? A more
realistic goal-and one which could result in real savings-
might be to discover the least use of treatments which is
compatible with an acceptable outcome. At present non-
compliant patients fail to take at least £20m of drugs annually,
but improving compliance will not make savings or even
improve the outcome if the drugs were given unnecessarily
in the first place. In the case of much treatment with anti-
biotics and psychotropic drugs we know virtually nothing-
not the optimum dose, nor the frequency, nor the duration of
treatment. Before making enthusiastic efforts to improve
compliance doctors would do well to consider two of D L
Sackett's guiding questions. Do we know that low compliance
interferes with the clinical goals of treatment? And is it
established that treatment would do more good than harm
to those who do not comply ?15
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Coal-mining and mortality
Twenty years ago there were over 650 collieries in Britain
employing 700 000 men. Those numbers have since declined
to about 240 collieries and 240 000 employees, but the air of
despondency which was so evident in the industry 10 years
ago has gone. The known reserves of coal have been greatly
increased by the discovery of large deposits in Yorkshire and
Leicestershire-but since coal is so difficult to extract these
stocks will last for hundreds of years, whereas gas and oil, once
tapped, flow so easily that Britain's known reserves will be
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