
Br Heart J 1985; 54: 1-5

Editorial

Strategies for preventing and screening for coronary
heart disease
M F OLIVER
From the Cardiovascular Research Umt, Umversity of Ediburgh, Edinbrgh

"Strategy is simple, but not easy"-Clausewitz.

Intervention in the whole population in order to
reduce the risk of coronary heart disease through
altering lifestyles and specific intervention in indi-
viduals with identified high risk are complementary
and not opposing strategies. Yet they are valid alter-
natives in that they present society with different
choices and uses of its limited resources. To com-
munity health educators-and evidently to
epidemiologists-mass intervention is to be preferred.
To many physicians and cardiologists, the high risk
strategy is likely to be more attractive. In the best of
all possible worlds we should be able to afford both
policies if they truly benefit society.

But, so far, the results of investment in mass inter-
vention trials have not been impressive-with a very
considerable outlay and little or no yield (see later). It
is argued that such trials are unnecessary because the
cost of changing lifestyle on a mass population basis is
really negligible and it is not expensive to promote
campaigns to tell people to stop smoking, change their
diet, or take more exercise: such advice is bound to do
more good than harm, it is said.

Yet improved health is not the only need of the
population. Simply to argue that cigarette smoking
should be eliminated without taking into account the
repercussions on economy and employment is a nar-
row medical view. Similarly, to recommend changes
in farming policy and farming economy leading to
reductions in dairy farming by a quarter or a third
needs much more consideration than it usually gets
from the health education enthusiasts. Reduction in
milk production and the requirement for less carcass
fat imply a substantial reduction in animal food, of
which barley is the major component. I Land will be
released for other purposes but perhaps more than is
needed for fruit and vegetables. The case for making
large changes in agricultural strategy, with all its
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repercussions on cereal, fruit, vegetable, and edible
oil production and also on the welfare of those work-
ing in these industries, should surely be based on clear
evidence that health will improve consequently. This
evidence is not yet forthcoming.

Mass intervention for moderate risk

One of the underlying problems with regard to inter-
vention to prevent coronary heart disease is the very
low specificity with which we are able to identify indi-
viduals at risk. The strength of the concept relating
risk factors to coronary heart disease lies in their rela-
tive or proportional risk and not in their absolute risk
or predictive power. While it is undeniable that those
with serum cholesterol concentrations or blood pres-
sure in the top 10%/o or 200/o of the population distribu-
tion have a higher risk than those with lower
levels,2-4 the actual risk is low. Thus two thirds of
healthy adult men, aged 40-55 years, found to have
the highest risk (above the eightieth centile) as a result
of raised cholesterol concentrations (excluding famil-
ial hypercholesterolaemia) and blood pressure can be
estimated to remain well over the subsequent 25
years.2 Hopefully, this low specificity will improve
when some of the emerging measurements of throm-
bogenic risk have been evaluated as predictors.

It should not be a surprise, therefore, or particu-
larly controversial, that intervention to control raised
cholesterol concentrations and raised blood pressure
in healthy adult men who areat moderate risk, even
when conducted simultaneously and in conjunction
with reduction of cigarette smoking, has not been
successful on a mass basis.5-7 What lessons are there
to learn? One argument, given in defence by
enthusiasts, is that too little was done too late. We will
only know if this is true when more has been done
earlier. But it is impracticable to do much more: for
example, attempts were made to make a profound
change in the consumption of dietary fat, along the
lines recommended by the World Health Organisa-
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tion,8 in the Multiple Risk Factor Intervention Trial5
but it is quite clear from the disappointing reduction
in plasma cholesterol concentrations (let alone the
lack of change in the incidence of coronary heart dis-
ease) that compliance was bad-in spite of advice
received from teams of physicians, dietitians,
sociologists, and psychologists. To do more with
regard to the control of blood pressure means the life
time use of potent drugs with their attendant side
effects. More might be done, however, with regard to

cigarette smoking, although the chances of eliminat-
ing this are negligible. Another common argument

from those committed to mass intervention is that five
to 10 years is too short. a period to appraise results of
trials because coronary atherosclerosis takes many

years to develop and an equal period may be necessary

to prove the effectiveness of changes in lifestyle on

coronary heart disease. May be, but coronary

atherosclerosis and coronary heart disease do not equ-

ate, and even successful demonstration of regression
of coronary atherosclerosis does not necessarily mean
less coronary heart disease. There are no large ran-

domised multiple risk factor intervention trials
against coronary heart disease proceeding into a sec-

ond decade of testing, and so how shall we know?
Evidently, we will have to rely on being able to inter-
pret national trends in coronary heart disease mortal-
ity rates in terms of prevention policies, but there are

so many confounding influences that this does not
look promising.

Selective intervention for high risk

The scientific evidence for intervention in those at
high risk for coronary heart disease on account of
hypercholesterolaemia is much better than for those at
moderate risk. But it-is still unsure because the num-
bers in the two main trials-the Oslo trial9 and the
Lipid Research Clinic Coronary Primary Prevention
Trial,"' in which very high (above the ninetieth per-

centile) serum cholesterol concentrations were
reduced-are too small and the margins of difference
in coronary heart disease rates too narrow for it to be
certain that whether and how big a proportion of
people will benefit from treatment. In the Oslo Heart
Study, comprising 1232 men aged 40-49, there was a

significant reduction (p<0.03) in the mixed end point
of cardiac death and non-fatal myocardial infarction;
but there was one case of sudden death in the control
group with was "unexplained" and, were this case not
to be due to coronary heart disease and were it to have
been randomised to the intervention group, total
coronary heart disease and total cardiovascular events
would not have been significant at the 5% level. " The
Lipid Research Clinic Coronary Primary Prevention
Trial showed a 190/o fall, again in a mixed end point of
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coronary deaths and non-fatal myocardial infarction,
at the 4% level of significance using a one tail test of
significance. While the confidence limits of +3% and
+32% (or -01% and +3*5% considering difference
in risk") surrounding the main end points do not
provide a sound enough basis to argue, as the authors
have done, that these results provide the basis for
lowering moderately raised cholesterol and low
density lipoproteins in populations less highly at risk,
the consistency between the results of these two trials
is impressive. Additionally, there were in the Lipid
Research Clinic Coronary Primary Prevention Trial
non-significant reductions in the incidence of angina,
abnormal exercise electrocardiogram tests, and refer-
rals for coronary artery surgery. There was also a
reduced rate of coronary heart disease incidence in
three other trials of reducing high concentrations of
serum cholesterol-the World Health Organisation
clofibrate trial'2 and the Helsinki Mental Hospitals'3
and Veterans Administration Studies, '4 where diets
with a high ratio of polyunsaturated to saturated fats
were used.
The frailty of the case is added to by the fact that all

these studies, including the dietary intervention trials,
showed an increase in non-cardiovascular mortality,
and in several of them the order of magnitude of this
increase was comparable to that of the decrease in
coronary heart disease. ' 5 The increase in non-
cardiovascular mortality in the World Health Organ-
isation clofibrate trial has recently been shown to
relate closely to the period of administration of the
drug,'6 and the increase in the incidence of oral-
gastrointestinal cancers which occurred in the Lipid
Research Clinic Coronary Primary Prevention choles-
tyramine trial should not be dismissed as a random
change in cancer prevalence, since a plausible
explanation-a change in local pH due to the
anion-exchange resin-may be advanced.

It has been argued'7 that the results of all trials-
when lumped together, regardless of treatment and
regardless of design, numbers, and mixed end
points-show a mathematically convincing benefit for
coronary heart disease. This is, to me, too simplistic
biologically: but, even if it is a valid way to appraise
the results of trials, the same approach shows an
adverse effect for total and non-cardiovascular mortal-
ity which cannot easily be dismissed.
The basis for intervening in those at high risk on

account of severe hypertension is that the incidence of
strokes is less. Were this not so, it might be hard to
make a strong case for lowering moderately raised
blood pressure in order to reduce coronary heart dis-
ease for the evidence of benefit is unconvincing'8 and
may even, in those with pre-established signs of
myocardial ischaemia, be harmful.`

Nevertheless, I think that the case for intervention
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Strategies for preventing and screening for coronary heart disease
in individuals at very high risk for coronary heart
disease is greater than the case for doing nothing and
that we are justified in exposing them to the risks of
drugs and inconvenience of stringent dietary changes.
The American Heart Association has recently made
appropriate recommendations for the management of
such people.'9 How may we best identify such indi-
viduals?

To screen or not to screen

just as there are alternative conceptual approaches to
intervention, there are alternatives for screening the
population in order to identify people most at risk for
coronary heart disease.

Screening is irrelevant to those who propound a
policy of mass prevention since they wish to advise the
whole population to change its lifestyle now. But for
those who have doubts about the value and practica-
bility of mass intervention and who endorse the high
risk strategy the difficult question ofhow to screen the
population simply, cheaply, effectively, and without
producing anxiety must be addressed.
The alternatives are to screen the male adult popu-

lation or to try to identify, mostly through clinical
expertise, those at maximum risk (case finding). Our
individual and collective approach to these will
depend to an extent on that part of medicine we
represent-community care doctors or practising
physicians and cardiologists.
The best policy would, at present, seem to be that

we should aim at identifying those above the eightieth
percentile of the distribution of serum cholesterol
concentrations or blood pressure' for that population
for which it is planned to give advice (this is not
necessarily the same numerical cut off point for all
populations). There are three reasons for adopting
this attitude. One is that the relation of a given risk
factor to the subsequent development of coronary
heart disease is increasingly diluted by other known
and unknown factors at lower deciles-in other
words, specificity decreases. It is relatively good at
high levels: recent figures for the Multiple Risk Fac-
tor Intervention Trial indicate that nearly 500/o of
cases of coronary heart disease "attributable" to high
serum cholesterol concentrations occur in those with
serum concentrations above the eightieth percentile,
and 300/o of cases occurred in those above the ninetieth
percentile 20; and the United Kingdom/World Health
Organisation trial has also shown, taking four factors
into account, that 32% of "attributable" cases occur
in those above the eighty fifth percentile of risk.2' A
second reason is that successful treatment of very high
concentrations of serum cholesterol and of blood pres-
sure require the use of drugs; and these should be
acceptable ethically to physicians and cardiologists

only when the risk of the disease is at least equal to the
risk of giving drugs22 and to symptomless people
when there is a really valid reason for making big
chances in their lifestyle and committing them to
drugs for the rest of their days. A third reason for a
high cut off point is that the ratio of cost to benefit
increases when intervention is attempted below the
eightieth percentile owing to greater use and therefore
costs of drugs in relation to a decreasing amount of
ultimate benefit to be expected.

Screening of all male adults

Two considerations at least need to be thought
through by those who advocate screening of the adult
male population for subsequent implementation of
high risk intervention against coronary heart disease.
One is the practicability, costs, and advantages to soc-
iety of universal screening and the other is possible
disadvantages and the advice to be given to those for
whom specific intervention is not really indicated.
Incidentally, data concerning the relation of risk fac-
tors to coronary heart disease in women are far less
well assembled than for men, and none of the clinical
trials referred to above have included women: the
probability is that the prevalence of risk factors is
lower and that their significance is less and, until more
formal evidence is available, a case for screening the
adult female population cannot be adequately estab-
lished. Additionally, most of the data relating risk
factors to coronary heart disease have come from
studies of the under 60 age groups and there is really
no case for screening-and expecting subsequent
benefit-in those over 60: the emphasis should be on
the young and middle aged.

While a blood pressure measurement is easy and
acceptable to most, a venepuncture is less so; special
facilities and improved laboratory services might need
to be established in some areas. There are about 12-5
million men aged 15-55 in the United Kingdom. The
cost of estimating serum cholesterol concentrations is
in the region of £3, or £37-5 million for this popula-
tion.

In order to focus on the top 200/o at highest risk, a
repeat estimate would be necessary together with
measurement of high density lipoprotein (HDL)
cholesterol (at about £3), and this might add £15 mil-
lion to the sum. Thus, identification of the top quin-
tile might cost £50 million or more, but this calcula-
tion is for biochemical analyses and not for staff and
facilities necessary to do venepunctures. Such expen-
diture might allow 2 5 million men to receive treat-
ment to lower their very high serum cholesterol.
Extrapolating from the Lipid Research Clinic Coro-
nary Primary Prevention T-rial results,'0 corfnary
heart disease might be postponed or prevented in

3

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.54.1.1 on 1 July 1985. D
ow

nloaded from
 

http://heart.bmj.com/


4
about 70 000 men over a seven year period. It is for
health economists and politicians to decide if this a
worthwhile yield. But there are still other problems.

Screening of the adult male population will identify
many with raised cholesterol concentrations and
raised blood pressure between the fiftieth and eigh-
tieth percentile. What should we tell these people?
We know that their risk of coronary heart disease is
only slightly increased above that for those in the
three deciles below the median, we know that predic-
tion of coronary heart disease is weak and that it can-
not be individualised, and we know that mass inter-
vention has so far been singularly disappointing. Even
in a health conscious community, I cannot believe
that informing these men about their serum choles-
terol concentration or blood pressure will be condu-
cive to reassurance so long as the medical profession
lacks a strong base for advice or action. Indeed, it is
likely to increase anxiety in many. Physicians and
cardiologists who support male adult population
screening programmes should, therefore, first ask
themselves what they will advise when screening
identifies an otherwise fit, non-obese, 35 year old man
with serum cholesterol concentration or blood pres-
sure in the sixth or eighth deciles. Should he be told?
If so, what should he be told about his individual risk
and how to reduce it? Should the test be repeated in
one or five years time, or should the mildly abnormal
result be completely ignored? Each of these questions
needs to be identified and answered by policy makers.

Selective screening

There are problems of comparable difficulty for those
who advocate selective screening on the basis of clini-
cal acumen, or case finding. The biggest of these-
and there is no information available at present-is
the proportion of high risk individuals (above the
eightieth percentile) that would be missed by even the
most assiduous programmes of clinical screening.
Were this to be large, then the strategy of selective
screening would probably have to be abandoned in
favour of mass screening.

Selective screening may identify currently symp-
tomless individuals with pronounced hypercholes-
terolaemia; it is less suitable for finding those with
severe hypertension, except through hypertensive
families. The finding of tendon xanthomata, for
which a routine search should be made, points to
monogenic familial hypercholesterolaemia, but this
only comprises about 15% of those with severe hyper-
cholesterolaemia with most being polygenic.
Identification of a premature corneal arcus or xanth-
elasma should spread the net a little wider, and it is
interesting that opticians do not seem to look for these
features routinely. The recent American Heart
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Association recommendations emphasise that family
screening can be the key to diagnosis and a big yield
might come from the first degree relations of all
patients who have developed any clinical features of
coronary heart disease under the age of about 50.23 In
my experience, it is rare for physicians and cardiolog-
ists in hospitals dealing with large numbers of coro-
nary heart disease patients to screen first degree rela-
tions routinely for raised serum cholesterol concentra-
tions and blood pressure. This is a matter of improv-
ing education since family doctors especially should
be able to add considerably to the yield by identifying
families with aggregation of vascular diseaSe and
screening the apparently healthy relatives.
One advantage of case finding is that the motivation

of patients to identify their high risk relatives and of
their doctors to intervene will be far higher than that
for the general population. It is now up to physicians
and cardiologists to join with epidemiologists and
demonstrate from population surveys whether or not
the majority of those at high risk are identified by
selective screening on the basis of case finding.

Improvement of prediction

Whichever screening strategy is favoured, there will
be many who will develop coronary heart disease in
whom it was not predicted or predictable. The
strengths and weaknesses of the classical risk factors
of cigarette smoking, raised cholesterol concentration,
and raised blood pressure in predicting coronary heart
disease are now well established, and little new in
terms of measurements for screening the population
for coronary heart disease has become available dur-
ing the past 10 years.

Sharpening of the methods for identifying those at
very high risk is overdue. Perhaps the most obvious
and urgent area is prediction of incipient throm-
bogenesis. Identification of new deoxyribonucleic acid
polymorphisms-such as, for example, atherogenic
apoprotein gene clusters-which might be applicable
to some readily available tissue, like skin, is one hope.
Knowledge of the factors that make people intrinsi-
cally resistant to coronary heart disease is another,
and more studies are needed of the characteristics of
families and people who do not get coronary heart
disease: it is an area of almost complete ignorance.
One of the greatest priorities, then, for the control

of coronary heart disease is to improve both the sen-
sitivity and the specificity with which we are able to
predict its development. When this has been achieved
the case for screening will be strengthened.
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