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Paunches and the prediction of coronary heart disease

Two recent papers in the BMJ focused on different aspects of
the prediction of coronary heart disease. One, from Gothen-
burg, suggested that the size of the paunch of middle aged
men may be a better predictor of coronary heart disease than
other measures of obesity,' while a paper based on the United
Kingdom Heart Disease Prevention Project2 pointed out the
limitations of using conventional risk factors in assessing risk
in individuals.2 So what are the problems in defining risk
factors, and how useful are they anyway?

Ideally, prediction of coronary heart disease would be in-
fallible, predicting cases and only cases with absolute cer-
tainty, but the nature of the disease and of risk factors makes
this impossible. Coronary atheroma is present to some extent
in everybody, and the prevalence of manifestations related to
it increases with age. The problem ofprediction is not therefore
who will or who will not develop the disease, but who will
develop it within a defined time period. The premature or
early developers have to be identified in advance much as a
racing enthusiast uses his knowledge of fcrm to predict the
first horses past the post. Inaccuracies will cccur through
missed or misdiagnosed cases, through candidates waylaid
and eliminated by other diseases, and through slow starters.
Even in patients with advanced coronary atheroma there may
be a large element of chance in the development and timing
of manifestations. If coronary events can be precipitated by
the rupture of an atheromatous plaque (analogous to metal
fatigue) then local factors such as this, the site of lesions, the
dominance of the different coronary arteries, and the pre-
disposition of the myocardium and conducting pathways to
arrhythmias will introduce a large element of uncertainty and
limit the value of measurements of systemic risk factors made
years previously.3 Given the unpredictability of the clinical
course of the disease, it is not surprising that the onset itself
cannot be predetermined accurately.
Problems also occur with the risk factors themselves-for

example, a single blood pressure reading is a random sample
ofthe patient's lifetime blood pressure profile. The same prob-
lem arises with estimation of the serum cholesterol concentra-
tion. At least three readings are needed to establish a reasonable
personal baseline for treatment, but assessment of risk factors
is often based on single measurements. The third classic risk
factor is cigarette smoking, which is measured as self reported
consumption. Quite apart from the problem of concealment
and self deception in reported consumption, cigarettes differ
in composition and each smoker characteristically consumes a
different proportion ofthe smoke from his alleged daily dose of
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cigarettes. With all these measurement problems it is surprising
that these three classic risk factors predict coronary events
as well as they do.4

Part ofthe current disillusionment with risk factors may stem
from a misunderstanding of the different uses made of them
over the past 30 years. Epidemiologists are interested in pro-
viding evidence of a significant risk gradient across the range of
values. Early papers on risk factors-for example, from
Framingham-showed large gradients of risk, called relative
risk, between the extremes of blood pressure and cholesterol
distribution but did not emphasise the small numbers of sub-
jects concerned at these extremes of the range.5 The observa-
tions were important in establishing the concept of risk factors
but concealed the fact that most subjects are distributed close
to the mean value and show much smaller differences in risk
for small differences in the factor. Another earlier mode of pre-
sentation entailed splitting the population up by the presence
or absence of a risk factor. The higher the cut off point the
greater the relative risk and the more the effect of interaction
of risk factors appeared to occur. These cut off points were,
however, often almost in the clinical range of abnormality,
way above the population mean, and have given rise to the
common statement that most patients admitted to coronary
care units do not have any risk factors, when in fact two out of
the three risk factors are continuously distributed and it is
a question not of their presence or absence but of their level.

Misinterpretation of the way data are presented is one prob-
lem, abuse is another. Crude data have been subjected to
computer smoothing to produce impressive curves that conceal
the erratic points on which they are based. Risk factor tables
have been derived to predict the presence of extremely high risk
groups that may not exist and would, in any case, be vanish-
ingly small in numbers. Predictive formulas have been derived
from, and then tested in, the same data, whereas their perfor-
mance in a different set of data is almost bound to be worse.
This is especially true where the technique of stepwise multiple
regression is employed as it picks out the factors that were
doing better than usual in that set of data. Similar procedures
have been used to argue both how much and how little of the
variation has been explained, implying that other unknown
risk factors must be present, when chance and the inaccuracies
of measurement and diagnosis may account for much of the
missing percentages (and for some of the successes).
These limitations thus leave coronary risk factors more

modest in their claims but well established. It is now almost a
convention to produce histograms of risk in terms of defined
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fractions (such as quintiles) of the population6 7 rather than
risk factor intervals, so that emphasis has been taken off the
extremes. It is also known that if two risk factors are high the
presence or absence of a third may make little difference.6 8
Perhaps there is a limit to how much risk may be sustained.
The increasing availability of hard data has made computer
projections unnecessary. When presented in quintiles there
appears to be a three to one gradient in risk between the top
and bottom quintiles for the three classic risk factors considered
separately in middle aged men, and a gradient of six or seven
to one when they are taken together.7 8 There is now also a
tendency to think less of relative risk and more of how much
risk factors matter in absolute terms both to the individual and
to the community (so called attributable and population
attributable risk).9

So how does the middle aged male paunch stand up as a
putative risk factor ? An apparently significant result should,
strictly speaking, be tested in another data set to see if it holds
up, but the observation is of interest in illustrating the
complexities of second string risk factors. Paunches were com-
moner in coronary and stroke victims than in others but the
effect was apparently mediated through hypertension and
raised cholesterol concentration. The authors equated
paunches with abdominal fat deposits, but it is conceivable
that lack of exercise contributing to lax abdominal muscles
might have been another factor. In either case the presence or
absence of a paunch might be a more workaday clinical marker
than the proverbial tendinous xanthomas. It is also a potenti-
ally visible risk factor that a motivated patient can work on
alone but with a possible improvement in cholesterol and blood
pressure readings as a result.10 The gradient in risk, however,
between the top and bottom quintiles does not seem as great as
that for the classic factors.
The paper from the United Kingdom Heart Disease

Prevention Project raises another problem.2 Despite the im-
portance of coronary heart disease in middle aged men only a
minority of those without manifestations will develop a major
coronary event during a five year period. The best short term
predictor of a major coronary episode is present evidence of the
disease, rather than coronary risk factors.'1 12 A rapidly
completed simple risk factor profile of smoking and single
measurements of blood pressure and cholesterol concentration
identified, in disease free individuals, a high risk group of 15"0
in whom the incidence was 2 9 times greater than that in the
remainder, and who accounted for 34"0 of the cases seen over
five years. In insurance terms this would be a considerable
achievement, and the effectiveness of screening for risk factors
might have been demonstrated further by showing how low the
risk was in the bottom 150() of risk. In individual terms, how-
ever, screening was less successful in that 66" ,, of cases occurred
outside the high risk group and only 7"0 of the high risk men
suffered heart attacks. In men with evidence of ischaemia at
the start (from electrocardiogram or questionnaire) the relative
risk for the top 150% , based on risk factors, was 2 3 times that of
the remainder and they accounted for 290,, ofthe cases. There-
fore 710/% of cases occurred among the remainder, but 22('0
of the high risk men this time had attacks. Thus event rates
were three to four times greater in men with evidence of
ischaemia. While repeated measurements of risk factors and
measurement ofhigh density lipoprotein cholesterol would have
improved the prediction somewhat, it would be diminished,
to some extent, by being applied to a different group of men
from that in which the formulas were derived.
The implications are clear. Anyone who adopts a strategy

for the prevention of coronary disease based on identifying
high risk subjects must accept that most subjects may not

develop the disease within a five year period and many of the
actual cases occur in individuals not at high risk. Results
based on screening for a single risk factor, such as lipids, will be
even worse.'3 The inaccuracy of individual assessment of risk
is a definite limitation to the high risk, or, to borrow a phrase,
salami, strategy of coronary disease prevention. A thin slice
will leave most ofthe future cases behind. To get at the majority
of potential cases the cut has to be made close to the mean value
and cover a large percentage of the population; but that would
entail mass intervention. This is the central dilemma ofcoronary
heart disease prevention. The known coronary risk factors are
powerful investigational and predictive tools, but they are not
infallible oracles. Chance, the unknown, and the unpredictable
play a large part in the fate of individuals however much they
are investigated and monitored.
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Cast your vote in GMC
election
Most doctors on the register will soon be receiving voting
forms for the quinquennial elections to the General Med-
ical Council. There are 50 places on the council for elected
members-39 from England, six from Scotland, three from
Wales, and two from Northern Ireland-and the BMA is
sponsoring 50 candidates, chosen after a selection process
held earlier this session.' Election addresses by the BMA's
sponsored candidates are included as a separate insert in this
issue of the British Medical Journal, along with a brief
explanation of the single transferable vote mechanism used
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