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Such small differences are, in fact, similar to those
found in our study and are most unlikely to be
important. The RCGP statistical analysis is itself
unsound: t tests may be used to compare the adjusted
FEVy for each year and overall (and we note that out of
28 such tests in table VI none is significant), but it is
invalid after examination of the data to then select
certain years based on the magnitude of the difference
and test these together by t tests. The appropriate test
would be Scheffe's test, which is most unlikely to be
significant, though this seems to us to be a case for
estimating the difference rather than testing the
significance. Furthermore, the four indices analysed
are probably highly correlated and therefore do not
provide independent information.

Secondly, much is made in the RCGP study of the
possibility that asthma is commoner in cases because
of decreased vaccination in asthmatics compared with
non-asthmatics (though elsewhere in the same article
it is implied that whooping cough may cause asthma).
Nevertheless, the only relevant statistical test carried
out was a x2 test between the proportions ofasthmatics
vaccinated in the index cases (3* 5%) and in the
controls (29- 1%). This is significant but merely shows,
not surprisingly, that asthmatics who have had
whooping cough are less likely to have been vaccinated
than asthmatics who have not had whooping cough.
The authors should have compared vaccination rates
between asthmatics and others within the whooping
cough group and within the control group separately.
Dealt with in this way the differences in the propor-
tions of asthmatics vaccinated compared with non-
asthmatics vaccinated are not significant in either the
cases (4% v 7%, x2= 1-5, p=0 2) or the controls (29% v
30%, x2=0 04, p=0 8). There is therefore no evidence
that asthmatic children are vaccinated less often than
others. It should also be noted that the differences in
respiratory symptoms between cases and controls
when asthmatics have been excluded are not as
noticeable as would appear from table IV since the
data are given as percentages of the original totals
rather than, as would be appropriate, percentages of
those without asthma.

Thirdly, the RCGP study found a significant in-
crease in hospital admissions and outpatient visits
after whooping cough. To show a causal association,
however, it must be shown that the excess of admis-
sions and outpatient attendances in index cases over
controls is larger after the illness than before; and the
RCGP study did not attempt to show this. Our
analysis of its data shows that there is indeed a
significant increase in admissions for lower respiratory
tract conditions after whooping cough compared with
before, whereas the increase in admissions for upper
respiratory tract conditions, though suggestive, is not
significant. No conclusions can be drawn about out-
patient attendances since there were so few before the
whooping cough infection. In our study we found that
the enhanced susceptibility of patients who had had
whooping cough to other respiratory illnesses was
present before their whooping cough.

In summary, the findings of the RCGP study
were similar to our own, and indeed it is encourag-
ing that this is so. We would suggest, however, that
the appropriate conclusions to be drawn from the
RCGP data are as follows. (1) Children with a
history of whooping cough are more likely to
experience respiratory symptoms and admissions,
and there is a suggestion that admissions for lower
respiratory tract conditions may be commoner
after whooping cough than before the illness.
The data are, however, inadequate to determine
whether whooping cough was the causal factor
in the increased respiratory morbidity in index
cases or whether this is explained by pre-existing
susceptibility. (2) There is no evidence that the
increase in asthma in the index cases was due to a
lower vaccination rate in asthmatics. (3) Differ-
ences in lung function associated with whooping
cough, if they exist, must be small.
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* Drs Williams and Gilbert reply below.-ED,
BM7.

SIR,-Although Dr I D A Johnston and others say
that our findings were remarkably similar, our
method of sampling was very different. The
parents of possible controls were seen by personal
contact at home and without warning, and not by
giving questionnaires to children to take home,
thus increasing the risk of bias. None of the parents
or the teachers in our study knew that we were
primarily concerned with whooping cough. The
only question about this disease was "buried"
among questions on other diseases, again to
eliminate bias. Forty one per cent of the children
with whooping cough in the St George's study had
been treated in hospital, compared with only 2-8%
in our series. We answer the criticisms in the order
they appear in the letter.

Firstly, it is possible that Dr Johnston and others
came to different conclusions from us on lung function
tests since they used linear analysis of covariance using
height as regressor. It has been shown by Cole' and in a
paper by us (to appear) that the relation between
height and lung function tests is not linear but
quadratic. Furthermore, we agree that the different
tests are correlated to some extent. However, the fact
that they all confirm one another merely reinforces our
conclusions. We have not made posteriori conclusions
based on observed t tests as stated in the letter but
merely noted that such consistent differences are
themselves consistent with disease severity in younger
children. The grouping of 4-7 year olds was based on
epidemiological and not statistical reasons. We agree
that the differences in each age group up to and
including 7 are small and statistically insignificant but
they may well be biologically significant. In the
children aged 8 and 9 there were no significant
differences. As the younger children were less than
31/2 when they had whooping cough, and as younger
children were more badly affected by whooping
cough, we felt justified in comparing these children as
a group with the older children as a group. We then
found a significant difference at the 5% level. How-
ever, in spite of these differences, we do not think that
it was sufficient to affect the quality of life of these
children on average.

Picking the 4 year olds with a guessed mean height
of 1-07 m may well show only 0-02 1 differences.
Clearly this represents 2% of lung volume or more,
which may well have medicobiological importance. Of
course, in the older groups the difference is even
larger, because the children are taller. We cannot
understand the suggestion of using the Scheffe test.
Since we need matched pairs a paired t test is by far
and away the most appropriate. The Scheffe test
assumes an experiment-wise error rate for multiple
comparisons. No such multiple comparisons were
made in our analysis.

Secondly, Dr Johnston and colleagues imply that
our explanations for the excess of asthmatics in the
whooping cough group are contradictory. This is not
so. We have put forward two possible explanations
and they may both contribute to the excess of asthma-
tics in the whooping cough group. Bordetella pertussis
has been shown in animals to cause 02 adrenergic
blockade, producing an asthma like effect. Seventeen
of our subjects in the 1977-9 epidemic developed
asthma for the first time during whooping cough.2 It is
possible B pertussis may precipitate asthma in predis-
posed individuals. The second possibility is that some
children are not being vaccinated because ofa personal
or family history of asthma. We know that there is still
doubt among some doctors on this point.

Thirdly, table V does show that the number of
admissions "after whooping cough" for lower respira-
tory conditions in the whooping cough group were
more than twice the number in the control group but
no different from before whooping cough. This was
also seen in admissions and outpatient attendances for
ear, nose, and throat conditions, including investiga-
tions for deafness and operations for the removal of
tonsils or adenoids. Even after children with a personal

or family history of asthma, eczema, or hay fever had
been excluded, there was still a significant excess of
children with whooping cough having these opera-
tions.
Our paper shows that the children with whoop-

ing cough seemed to get other infectious illnesses
more commonly than controls. Are they different
kinds of children, possibly genetically predis-
posed, with, perhaps, a cell membrane which is
more permeable to infecting organisms?

W 0 WILLIAMS
R I GILBERT

RCGP Research Unit,
University College of Swansea,
Swansea SA2 8PP

I Cole TJ. Linear and proportional regression models in the
prediction of ventilatory function. Journal of the Royal Statisti-
calSocietvA 1975;138:297-38.

2 Swansea Research Unit of the Royal College of General Practi-
tioners. Effect of a low pertussis vaccination uptake on a large
community. BrMed7 1981;282:23-32.

Creutzfeldt-Jakob disease

SIR,-The theory of the aetiology of Creutzfeldt-
Jakob disease advanced by Dr H F Baker and
colleagues (3 August, p 299) is ofgreat interest, but
evidence more suggestive of infective rather than
genetic transmission was not adequately discussed.

It is not true that conjugal cases of Creutzfeldt-
Jakob disease do not occur in affected families. We
reported Creutzfeldt-Jakob disease in a patient
related by marriage to such a family and drew
attention to two other published examples.' In
such a rare disease this is unlikely to occur by
chance. These are, indeed, the only convincing
contact cases described and might well be inter-
preted as an indication that familial Creutzfeldt-
Jakob disease results from an unusually virulent
strain of agent, transmissible in some way to others
beyond the family. The relatively early age ofonset
in familial cases would also be compatible with this
view. An alternative explanation would be ex-
posure to a common environmental factor, but
whatever the cause it is certainly not genetic.
The incubation period of experimental or acci-

dental transmission of Creutzfeldt-Jakob disease is
relatively short, but if kuru is transmitted solely
by cannibalism the incubation of the natural
disease must extend beyond two decades, scarcely
"typically shorter" than the time required for
infective spread of Creutzfeldt-Jakob disease
within families. It is not clear why sporadic
Creutzfeldt-Jakob disease is said to have a "cir-
cumscribed age of onset" as it has been reported in
an adolescent.2 The mean duration of Creutzfeldt-
Jakob disease is certainly shorter than in the
Gerstmann-Straussler syndrome, but there is no
absolute distinction, and cases of sporadic
Creutzfeldt-Jakob disease of long duration are well
authenticated.3
The solution of the problem of genetic versus

infective transmission will require consideration of
all relevant data.
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Glue ear: the new dyslexia

SIR,-Dr Nick Black's article about the increase in
operations for glue ear (29 June, p 1963) makes
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