CORRESPONDENCE

AUTHOR’S REPLY: Dr Goodman’s comment on
‘dubious statistical reasoning’ is unfortunately in-
accurate. The probabilities in Table 2 of the paper
are based on probability theory relating to con-
ditional probability. The probability of an event A
being true, given that event B is true, is equal to the
probability of A and B being true divided by the
probability of event B being true. Mathematically
this is denoted:

P(A[B)=P(AnB)/P(B)

The argument was rehearsed in the paper for a sib-
ship of three. We will demonstrate it here for a sib-
ship of two. The possibilities for a sibship of two are:
MM MF FM FF. Thus each of these has a prob-
ability of §. We need to calculate the probability of a
sibship of two girls given that at least one sibling is a
girl. We make no assumption about the position of
the bulimic girl — a fact stated in the paper. Event A is
‘all girl sibship’ and event B is ‘at least one siblingis a
girl’. Applying the formula above we get:

P(all girl sibship)at least one sibling is a girl)
=13ied

The same argument applies for other sibship sizes.
The probability of an all-girl sibship is only halfif one
assumes knowledge of the position of the sibling.
Thus if you know the eldest sibling is a girl then the
probability of an all-girl sibship is half.
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Transmissible dementias

Sir: The article by Harrison & Roberts (Journal, April
1991, 158,457-470) draws attention to the variability
of pathological findings in the transmissible
dementias.

Spongiform change has been held to be the main
pathognomonic feature of several transmissible
encephalopathies in both man and animals (Masters
& Richardson, 1978). The transmissible encepha-
lopathies are known to differ in the distribution and/
or type of pathological lesion in the brain. For
example, only 10% of Creutzfeldt-Jacob disease
(CID) brains show amyloid plaques, whereas they
are seen in all cases of Gerstmann-Straussler syn-
drome. The clinical manifestations of these diseases
are variable between and within disease. CJD may
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present either subacutely (rapid onset and pro-
gression, duration 6 months) or chronically (variable
progression, duration 24 years), and it has been
suggested that this variability could be accounted
for, in some familial cases, by phenotypic expression
of allelic variants of the prion protein gene (Hardy,
1989).

In the light of current interest in the transmissible
dementias, and in establishing precise estimates
of disease incidence, it is now important to note
that diffuse Lewy body disease (DLB) may be both
clinically and pathologically confused with CJD.
DLB (also called Lewy body variant of Alzheimer’s
disease (AD) (Hansen et al, 1990), and senile de-
mentia of the Lewy type (Perry et al, 1990)) has
been clearly shown to exhibit spongiform change in
pathological studies. The spongiform changein DLB
has been clearly distinguished from the microvacuo-
lation which occurs in the upper layers of cerebral
cortex in AD and, in all cases so far reported, it is
confined to mesial temporal lobe structures,
throughout all cortical layers (Hansen et al, 1989;
Byrne et al, 1989).

In a minority of cases (e.g. Byrne ez al, 1989) these
changes are associated with clinical features sugges-
tive of CJD and in one of our cases (Byrne et al,
1989), these were associated with serial electroen-
cephalographic changes consistent with the diag-
nosis of CJD. One attempt to transmit DLB with
spongiform change failed (Hansen et al, 1989),
and no estimation of prion protein has yet been
performed.

Harrison & Roberts summarise the reports of
spongiform change in AD, but those cases reported
by Smith et al (1987) had symptoms suggestive of
CIJD, although myoclonus has been reported in AD.

In view of the fact that DLB is increasingly recog-
nised as a common disease accounting for up to
one-third of cases of dementia, with associated
spongiform change in up to 6% of cases (Hansen et
al, 1989; Byrne et al, 1989), the number of cases in
which CJD is suspected, because of heightened clini-
cal awareness, will be numerically very significant
and is likely to be a confusing variable in studies of
transmissible encephalopathies.
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‘Beam them up, Scotty!’

Sir: Harrison and Roberts are to be congratulated on
drawing on research data from the future as well as
the present and past (Journal, April 1991, 158, 457-
470). If we are to proceed to this future, however, its
integrity must be maintained by not tampering with
it in the present. The finding ‘life, Jim, but not as we
know it’ was reported by Science Officer Spock and
not Chief Medical Officer McCoy. I would hesitate to
suggest it was a Freudian slip on the part of a medic
who made this mistake, but instead would remind us
of Mr Spock’s words of hope for psychiatry when
visiting the Galaxy’s remaining asylum for the crimi-
nally insane on Elba 11 (Star Trek, Episode 71, Whom
Gods Destroy): “A total of 15 criminally insane out
of billions is not what I would call an excessive
number”.
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The Yates’ correction factor in chi-squared analyses

SIR: On page 236 of Healy et al's paper (Journal,
February 1991, 158, 234-237), it says, under the
heading “‘Data analysis”, that data collected on the
different groups was compared using the x? test with
Yates’ correction factor.

The correction factor originally devised by Yates
(1934) was applied to Pearson’s chi-squared to
improve the approximation to a continuous func-
tion. Standard statistical texts used by students over
the years have given this correction factor as a matter
of course (e.g. Blalock, 1979). However, this correc-
tion factor has been questioned in recent years and
Hopkins & Glass (1978) discuss this. Research find-
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ings show that the chi-squared works well even when
the average expected frequency is as low as 2.
Hopkins & Glass quote Camilli & Hopkins (1978)
to say that not only is the Yates’ correction for
continuity unnecessary, it also causes the already
conservative values for chi-squared to be even more
conservative.

It is true that statisticians do not all agree on these
points; Yates himself restated his arguments as
recently as 1984. If, however, we are concerned with
the degree of conservativeness of the values obtained,
research workers might do well to analyse data
without the Yates’ correction factor, or use both
methods.
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The strength of association

Sir: May I briefly underline an important point made
by Muijen (Journal, May 1991, 158, 713). He rightly
stresses that it is the size of a correlation (provided it
is significant) which measures the strength of the
association between the two variables. But how large
must a correlation be, to be considered useful? An
answer to this thoroughly practical question can be
derived from a theorem of information theory
(Pinsker, 1964, p. 123), which deserves to be better
known.

The usefulness of a correlation lies essentially in
its predictive power. If two variables are correlated
and we know the value of one of them on a given
occasion, we know something about the value of the
other. The higher the correlation, the more we know,
i.e. the more information it provides. The amount of
information is given by:

I(x,y)= —}log(1-r)

It is expressed in binary units (‘bits’) if logarithms to
base 2 are used.
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