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Cholesterol testing shows signs of sweeping the country, but,
as Leitch shows (p 1615), the advice offered on who should be
tested varies wildly. Some recommend mass screening'
whereas others argue that testing blood cholesterol concentra-
tions satisfies few of the basic preconditions for introducing a
screening programme.2 Selective testing, using clinical judg-
ment, is more rational and cost effective than mass screening
and is the policy of choice in Britain today.

Cigarette smoking and high blood pressure are the two
other classical risk factors for coronary artery disease, and an
onslaught on them began long ago. Doctors have exhorted
patients to stop smoking. Because the treatment rarely
necessitates prescribing any drugs there is little commercial
interest (and so no free lunches or sponsored postgraduate
sessions) in doctors getting their patients to stop smoking.
Hypertension was subjected to the first risk factor crusade.
Epidemiologists and the drug industry joined forces to
identify and treat large numbers of patients without symp-
toms. In the 1970s most hypertension in the United States was
undetected, untreated, or uncontrolled,3 but a vigorous
campaign has changed all that.4 In Britain there were doubts,
which have been substantiated to some extent,5 and no such
campaign has occurred. The detection and treatment of
hypertension in Britain is similar to that in the United States
15 years ago. Our much praised system of general practice,
which gives patients easy access to doctors, has not yet led to
the systematic detection and control of risk factors, although
things are improving.6
A comparison between testing cholesterol concentration

and blood pressure is instructive. As with blood pressure a
doctor cannot know the patient's cholesterol concentration
without measuring it, and the risk of coronary disease shows a
steepening gradient with concentration.78 A single cholesterol
reading is not definitive and, if raised, needs repeating. Three
or more readings are needed to establish an accurate baseline
to monitor change.9 As with screening blood pressure 20 years
ago the experts' recommendations mean too many conse-
quential tests: then it was considered negligent not to exclude
unilateral renal artery stenosis and phaeochromocytoma in
every patient; now lipid specialists recommend extensive
testing of patients with moderately increased cholesterol
concentrations.2 10
The contrasts with screening for blood pressure are that

cholesterol concentrations are almost universally too high in
Britain," and that dietary change rather than giving drugs is
the main treatment.'2 A diet vigorously pursued can lead to

sharp decreases-even among those with the highest choles-
terol concentrations. 13 The potential (but not the will) exists to
pursue a national campaign aimed at lowering cholesterol
concentrations through publicity and selective subsidy of
foods. Such a campaign could proceed without testing the
cholesterol concentrations of patients and without affecting
the health service budget.2 11

In whose interest is it, therefore, to test? Drug treatment
would be inconceivable without testing-hence the com-
mercial interest in it is widespread. Yet drug treatment is
costly,'4 of unknown long term safety, and unproved in
women. Doctors may benefit from cholesterol testing by
seeming to be prevention minded and ahead ofthe field and by
providing an extra service. But does testing benefit patients
who are not candidates for drugs?

Increasing the accuracy of predticting coronary disease by
cholesterol testing is not an end in itself. What matters is the
follow through. Fifteen years ago Belgian and British factory
workers reacted differently to screening that included
cholesterol measurement and dietary advice. Cholesterol
concentrations in Britons hardly changed whereas the de-
creased concentrations in Belgians were associated with a
reduction in coronary events. 1' The effectiveness of the follow
through after testing and the readiness of those tested to take
advice are crucial factors. Better evidence is needed that
dietary advice is enhanced by cholesterol testing and feedback.
Compliance apart, if anybody's cholesterol concentration

may be increased should not everybody be tested? This is the
recommendation of the consensus report'6 and cholesterol
education programme'0 of the American National Heart Lung
and Blood Institute and of the European Atherosclerosis
Society.'2 The alternative is selective testing, which might be
chosen either as a more cost effective target in itself or as an
interim step to universal testing. The argument for selective
testing is based on risk factors being multiplicative and not
additive; the decision whether or not to test a patient's
cholesterol should be made after assessing other risk factors.
Many of the published reports on cholesterol testing

emphasise that the risk of coronary disease accelerates with
cholesterol concentrations >6 5 mmol/1.'0'2 This gives the
impression that the risk associated with a given concentration
of cholesterol is constant and not influenced by other
factors. This misconception may have been promoted by
scoring systems for assessing coronary risk factors that were
deliberately made additive to simplify calculation'7: a high
cholesterol concentration merited a constant high score,
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Who is for cholesterol testing?

Test selectively those who will benefit most
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implying that everyone should have their cholesterol concen-
tration measured and would benefit equally from having it
lowered. Yet epidemiologists used a multiplicative model
for coronary risk factors because it fitted the data well and
was easy to derive by computer:'819 Resolution of whether
risk factors in the real world behave in an additive or a
multiplicative manner is not simple because no mathematical
model is perfect, but it is fundamental to the question of
whether selective cholesterol testing is more efficient than
mass testing. Fortunately, the follow up data on more than
300 000 men screened for the multiple risk factor intervention
trial allow how risk factors interact to be examined without
presuming either additive or multiplicative models.'9
Men in the study were classified by age and whether they

smoked cigarettes and were divided into equal sized fifths for
cholesterol concentration and also for blood pressure. Within
each of the 20 subgroups of age, smoking, and blood
pressure I subtracted the observed coronary mortality after
six years in the lowest cholesterol fifth from that in the
highest. This cholesterol attributable risk (figure) gives a
measure of the maximum theoretical benefit to coronary
mortality by changing someone's cholesterol concentrations
from the highest fifth to the lowest without changing other
risk factors. The figure shows that the cholesterol attributable
risk is far from being constant, that the additive model of risk
factors is therefore misleading, and that a selective strategy of
cholesterol testing is therefore justified. In men aged 35-45 the
cholesterol attributable risk in those who do not smoke and
have low blood pressure is minute, and the costs and anxieties
of measurement may be disproportionate to the potential
benefit. Other risk factors multiply the risks many times,
emphasising the importance of multifactorial assessment and
of intervening on other risk factors in those at high risk
because of a high cholesterol concentration.
Symptoms or history of coronary or arterial disease,9 a

strong family history, and diabetes are also likely to exacerbate
cholesterol attributable risk. The risk of patients who have
angina, who have had a myocardial infarction or coronary
artery surgery, or who are on drugs for hypertension is
sufficient to justify measuring and monitoring cholesterol.
These patients, who are already under clinical care, may
benefit from lipid lowering drugs if a determined dietary
campaign fails. The next group who may justify cholesterol
testing are patients without symptoms who have multiple risk
factors. These patients will be much weaker candidates for
lipid lowering drugs, and the likely effect of testing on
compliance with dietary advice may influence a decision on
testing.
There are two difficulties with selective testing. Firstly,

some cases of heterozygous familial hypercholesterolaemia
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factor intervention trial'9

would be missed. About 0-2% of the population carries this
gene. If effective identification and treatment existed it might
be best to detect this in infancy. Secondly, selective testing
goes against American916 and some European advice.' 12
Increasingly, patients will demand the right to know their
cholesterol concentrations and will be confronting their
general practitioners with the results of tests done elsewhere.
Whatever policy of testing practitioners adopt they will have
to become better at assessing risk factors, counselling, and
giving dietary advice. They will also need to defuse the panic
caused by simplistic, arithmetical interpretation of mere-
tricious, isolated cholesterol tests.
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Dietary advice for lowering
plasma cholesterol
General practitioners need to know more
Overall a 1% reduction in plasma cholesterol concentration in
middle aged men should result in a 2% reduction in the
incidence of coronary heart disease.' The reduction should
benefit men aged under 50 more than older men. The
indications for measuring plasma cholesterol concentration,
which include a family history ofcardiovascular disease below
the age of 50, have been specified,2 and the aim should be to
reduce cholesterol concentrations >5 2 mmol/l towards this
value. For people with plasma cholesterol concentrations of
5-2-6-5 mmol/l dietary advice and correction of other risk
factors are appropriate whereas those with plasma concentra-
tions >6 5 mmol/l need more intensive dietary intervention
and follow up. Plasma cholesterol concentrations increase
with age, reaching a plateau in the fifth decade in men but
continuing to increase, at least up to the age of 60, in women.
In the United Kingdom over half of all men and women
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