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Prenatal influenza and schizophrenia

Sm: Crow & Done (1992)addressedthe postulated
associationbetweenmaternal exposureto the 1957
epidemic of â€œ¿�Asianfluâ€•and the risk of developing
schizophrenia, by using a sample from the National
Child DevelopmentStudy (NCDS). Basedupon the
results of this study, Crow (BJP, May 1994, 164,
588â€”592)dismisses the previously reported associ
ation between prenatal exposure to influenza and
later schizophrenia(Mednick et a!, 1988;Barr et a!,
1990;O'Calloghan et a!, 1991; Sham et a!, 1992;
Adams et a!, 1993;Takei et a!, 1994).However, we
question whether the NCDS study wasappropriate
and had adequate statistical power to support
Crow's conclusion.

In longitudinal studieslike that by Crow & Done
(1992), an estimate of rate ratio between the ex
posed and unexposedand 95% confidenceinterval
(CI) are usually calculated. Crow & Done did not
choosethis standard approach, and insteadapplied
2 x 2 analysis to their data. Calculation of CIs
is more informative than their method, since a
CI describes the amount of sampling variability
inherent in the estimate, reflecting the uncertainty
of the observed estimate.

Applying the cohort approach in a situation
where the endpoint is a rare outcome, like schizo
phrenia (life-time risk about 0.8%), is problematic.
As the actual number of casesdeterminesthe width
(uncertainty) of the CI of the rate ratio, a large
sample (i.e. person-years at risk) is required to
collect the adequate number of disease events.

We applied the standard epidemiological
approach to the data presented by Crow &
Done (1992). They identified one case of narrow

schizophrenia among the 945 exposed (i.e. exposure
to the 1957influenza pandemic during the second
trimester), and 33 cases among the remaining
15323,consideredas the unexposed.This yields an
exactodds ratio of 0.49with 95%CI of 0.12to 2.95
(StatXact programme). In a rare disease,the rate
ratio is equivalent to odds ratio. This indicatesthat
the true relative risk liesbetween0.12and 2.95,and
is therefore compatible with relative risk as high as
2.95 amongtheexposed.

We also calculated the power in the study by
Crow & Done (1992). They estimated the risk of
schizophreniaup to the ageof 27 in their sampleas
about 0.36%.The relative risk for the exposedthat
they consideredwas 1.88,a value that was derived
from the study by O'Callaghan et a! (1991). If one
wishesto have 80%power of detecting an effect of
this magnitude with a significance level of 0.05,
then a sample of 8700 is required for each of the
unexposedand exposedgroups (a total of 17400
subjects). When the size is fixed, the power of
detecting an effect is greatestat a 1:1 ratio of the
number of unexposed and exposed. Among the
total sampleof 16268 in the NCDS, the number of
subjects Crow & Done regarded as exposed was
only 945, as mentioned earlier. Even if the remain
ing sample, (i.e. 15323) is considered unexposed,
the power of their study is only 30%. This power
indicates a 70% probability of accepting the null
hypothesis (no association) even if a true associ
ation exists (Type II error). Needless to say, the
power of the study is reduced further by random
misclassificationof the exposurestatus. Therefore,
the study of Crow & Done (1992)did not have an
adequate power to detect the effect, and Crow
(1994)was incorrect in stating that the study â€œ¿�has
considerable power to detect an effect of the size
claimed by O'Callaghan et a!. The findings are
unequivocally negative.â€•
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