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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advice they used to give their patients is now outdated and that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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exhausted within a few decades. Coal-mining will remain an
important industry, though some uneconomic pits will still
need to be closed, and fewer miners will be needed, because
the new coal-fields have easier geological features and will be
more productive.

Coal-mining deserves its reputation as a dangerous and
unhealthy occupation. Nevertheless, fatal accidents have
declined gradually and are now about 03 to 0 4 per 1000 men
a year. This is far below the level for commercial divers and
deep-sea fishermen, but a coal-miner still has three times the
risk of being killed at work as the average man, and non-fatal
accidents, often very severe, remain common.

Counting all causes of death, in 1961 the Registrar General
gave a standardised mortality ratio (SMR) of 114 for minersl-
14% above average. The accuracy of such statistics depends on
how occupations are registered after death, and the true SMR
may well be lower.2 Jacobsen3 studied 17 000 men who were
working in selected pits in 1953 and over the next 14 to 18 years
found them to have an SMR of 82. Nevertheless, that finding
should not be taken to mean that coal-mining prolongs life:
the influence of selection operates at three stages. First, there
is self-selection-feeble young men seldom consider becoming
miners. Medical examination at entry also leads to a rejection
of about 20 ( of juveniles and 30/" of adults, and only a minority
of these are turned down because of poor sight. Thirdly, there
were 17 000 men employed at one point in time. Those miners
who had considered their health to be adversely affected by
their work had already left, so the population was made up of
survivors. Men who leave mining have ventilatory tests below
average.
The mortality over 20 years of men living in the Rhondda

Fach in 1950-1 has now been updated4 and the findings differ
from Jacobsen's. Non-miners had an SMR of 99, whereas
miners and ex-miners without pneumoconiosis or with mild
pneumoconiosis had SMRs ranging from 116 to 120, and those
with high categories of progressive massive fibrosis had an
SMR of 195. In those with mild pneumoconiosis, mortality was
higher in ex-miners than in those still at work, indicating again
the need for caution in reaching conclusions from working
populations. Nevertheless, while miners do not live as long as
non-miners in the Rhondda there is little difference between
the two groups in Leigh, Lancashire.4 Which area is close to the
general experience remains uncertain, but Jacobsen's figures
suggest that the Rhondda is exceptional.
Mines in the Rhondda differ most obviously from those

in England in having a very high prevalence of pneumo-
coniosis; but this does not appear to explain the difference in
mortality, which is also high in miners without pneumoconiosis
in the Rhondda. Possibly there may be an inverse relationship
between the presence of bronchitis and the prevalence of
pneumoconiosis.5 An excess of bronchitis in men without
pneumoconiosis might then explain their high mortality, and
might also mask an adverse effect of simple pneumoconiosis on
survival. On the other hand, persistent production of sputum
does not influence the development of pneumoconiosis,6 and
if this proves to be true also for airways obstruction the theory
becomes invalid.
Whatever the relation between simple pneumoconiosis and

disability its development is undesirable because its presence
determines the appearance of progressive massive fibrosis.
Progressive massive fibrosis increases mortality wherever it
occurs, whether in Leigh or in the Rhondda. The prevalence
of pneumoconiosis is falling. When the National Coal Board
carried out its first complete survey of mines in 1959-63 the
prevalence was 12.300. The fourth survey of 1974-7 showed a

fall to 7.5%0, and certifiable disease (category 2 or more) had
dropped from 5-4%0 to 2 1%.7 The fall in Welsh pits has only
been from 26% to 20%. The much worse figures in Wales are
at least partly the result of mining harder coals. There is a
fivefold difference in the prevalence of progressive massive
fibrosis between collieries mining high-rank and low-rank
coals.8 Nevertheless, the latest National Coal Board report8
also suggests that the hardness of the coal in itself may not be
so important as the dust levels associated with its extraction.
Dust levels in Welsh pits are now comparable to those in
England, so that in time it will become clearer whether the
rank of coal or quantity of dust is the more important.
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Recognisable patterns of
male infertility
Most of the causes of female infertility can now be diagnosed
accurately and many of them treated. In consequence the
male contribution to infertile partnerships has attracted more
notice recently. By conventional standards most men attending
infertility clinics appear endocrinologically normal. Usually
the oligospermia is unexplained, and simple measures such
as ligation of a varicocele or advice about close-fitting under-
wear and excessively hot baths may be enough to improve the
quality of the semen. Sometimes ensuring that the female
partner is ovulating regularly is all that is needed for con-
ception. In a few cases, however, there is evidence of a clearly
defined hormonal disorder-or perhaps of a more subtle
endocrine abnormality. Here the outlook has been improved
with better understanding of the regulation of testicular
function raising hopes of advances in treatment.
The traditional teaching has been that the functions of the

Leydig cells and the seminiferous tubules are controlled
separately by luteinising hormone (LH) and follicle-stimulating
hormone (FSH) respectively. This is an oversimplified view.
FSH appears to be a prerequisite for the acquisition of LH
receptors by Leydig cells,' while spermatogenesis seems to
require testosterone as well as FSH.2 The action of androgens
depends on classical steroid hormone mechanisms, including
binding to specific cytoplasmic and nuclear receptors.3 These
androgen receptors can suffer varying degrees of deficiency.
Complete absence of the cytoplasmic receptor will result in
resistance to the action of androgens, when (despite normal
amounts of testosterone) the external and internal genitalia
will fail to develop in genetic males with testes. Androgen
resistance occurs in utero and is lifelong. From this extreme
-the complete testicular feminisation syndrome-there is a
range of related syndromes in which the resistance to androgen
action is less strong, producing a series of intersex states with
varied degrees of masculinisation. One well-recognised
variant, often known as familial incomplete male pseudo-
hermaphroditism type I, appears to be an X-linked recessive
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