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Dear Henry: :

i So far as could be told on the numbers involved the estimates of
prevalence of an ECG sbnormality would be essentially the same
under both reuadings.. There is some reassurance in this but not
much.

Suppose you were to read ECGs from two populations. Suppose these
ECGs were divided into only two cutegories, positive and negative.
Suppose the proportion of positives differed in the two populations.
In general
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(l) The estimuate of the 1 ortion of positives
population would bg binsed.

(2) The estimate of the Aifterence between the two popula-
tions in the proportion of positives would be biased.

It may be instructive to pursue this simple model a bit further. = [
Suppose ;
5:
p = the probability of cl true positive as pogitive |
r = the probability of cl true negative as positive r
¥ = the proportion of true pOSlthQS
y = the proportion orf ECGs read as positive ’
then X = y-r , ¥y = px + r (1-x).

p=X

The interesting thing about this result is that in order to estimate
the true prevalence of positive ECGs you would need exceedingly
accurate estimates of the parameters p and r. Since these are not
really constants and each has a probablllty distribution of its own
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the problem (even in this simple model) is really a very sticky one.

Suppose, however, you were to consider the parameters as constunts

and suppose you wished to estimate the difference in prevalence bhctween
two groups. If you were to use the readers' estimates of prevalence
then you would get as an estimate of the difference in prevalence
between the two populations

yl—yg = (p"'f) (Xl_XE)
That 1s, the estimate of the difference would be too small.

If you treat the problem s little more realistically it quickly gets

out of hand. Ii ECGs are re-read a large number of times you will

find that certain positives are almost always read as positives while
others are read positive a much smaller proportion of the times. The
same 1is true of negatives. In fact the problem is substantially more
complicated with the negatives. Tor example, i1f you wanted to esti-
mate the prevalence of.characteristic 1.1, a 1.2 ECG is a negative and
so is a 9.1 and for cach negative closs there 1s a different probability
of being classified as 1.1. Hence a diiferent distribution of types of
positives and types of neputives isc bound to alter the prevalence esti-
mate you get.

The problem up to thic point
ple although it could involve me
situation lecaves me nore conccrned, are using the pre-
valence readings to desipgnata, in a a population free
of CHD, in order to have a uniform busis for cheracterizing incidence.
Suppose that you have two populations with substantially different pre-
valence levels of CHD. Suppose that the probability of classifying a
true positive as negative is fairly hich as some of the replicate read-
ings suggest. Then, hidden in your "normal" populations are a fair num-
ber of people with CHD. Such people have a substantially elevated risk
of a new episode of CIID and arc therefore going to appear as incidence
cases more frequently than persons who are truly negative. The result
would be (I guess) that the estimate of the difference in incidence
between these two populations would eppear larger than it truly is.

to me relatively simple in princi-

vractice. Our own

All T am doing here is Jjust poking at the problem. Sooner or later,
I guess, we'll have to come to closer grips with it.

Sincerely yours,

Tavid Gordon

Supervisory Statistician
Biometrics Research Branch
National Heart and Lung Institute
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