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RE: “MAGNETIC FIELDS AND CANCER IN CHILDREN RESIDING NFEAR SWEDISH
HIGH-VOLTAGE POWER LINES”

When epidemiologic studies such as that of Feychting
and Ahibom (1) have only a small number of cases, it is
particularly important to describe clearly whether the fun-
damental statistical criteria for validity are satisfied. If one
decides to calculate the probability of an event only after the
event has occurred, the answer is a tautology. This has been
described elegantly by Feynman (see reference 2), whao
asked about the probability of finding a car with a particular
license plate, which car he had just seen! If an epidemiol-
ogist decides to discuss the significance of a particular set of
cancers only after the events are known to him, he is making
this same error. We therefore call it the “Feynman trap” (3).

Three preceding studies (4—6) showed an association
with proximity to power lines (wirc codes) but no associa-
tion with contemporaneously measured (spot) fields. if
Feychting and Ahlbom (1) studied these particular associa-
tions (even though the Swedish study involved 50-Hz not
60-Hz magnetic fields), it can be presumed that the Feyn-
man trap does not apply. It also seems probable that the
decision to compare with calculated historical fields was
made in advance, but we are not told whether this was the
case. The way the results are presented gives us the impres-
sion that the “cutoff” points for field strength in table 5 were
chosen after the data were scen. If so, the authors partiaily
fell into the Feynman trap and the statistical significance,
already marginal, is lost. It would be nice to know whether
this was what happened.

The barely significant association of table 5 is between
calculated historical fields and leukemia for aff homes
whether or not a field measurement was made. Close ex-
amination suggests that the association vanishes if made
only for these homes wherc there was a field measurement
and consequently is larger if restricted to the homes without
such 2 measurement. This is a peculiar internal inconsis-
tency. We have requested the original data to verify this, but
deduce it as follows.

Table 5 shows that seven cases were found in those of the
695 homes with calculated historical fields above 0.3
wTesla (T). By proportionality, we would expect about
four cases (= 7 X 433/695) in the 433 homes where a
measurement was made. If the calculated historical fields
were above 0.3 1T, a comparison of figures 1 and 2 shows
that, on average, calculated contemporaneous fields (pre-
sumably because of increased electricity use) are above 0.5
1T and figure 1 shows that the measured (spot) fields would
on average be above 0.55 uT. Table 9 shows that four cases
were indeed seen but with spot fields above (0.2 ©T. In this
wider range, we would have expected more. This suggests
that there is an unusually large number of cases, leading to
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2 larger risk ratio, among the 262 (= 695-433) homes fg,
which there were no spot measurements.

This leads us to speculate that the failure to make 3 spot
measurement might itself be associated with an increase in
leukemia.

Although this post hoc discussion is statistically invajig,
we examine it further to find suggestions for further studies,
Table 6 suggests that the cases were not in Stockholm. This
suggests that there is 2 possible confounding factor iy
homes outside Stockholm (where it might be harder 1o
measure fields) such as an increase in chemical EXposure al
a farm as compared with a city.

This study raises interesting questions, but until the stz
tistical issue is resolved, and some internal consistency
obtained, they are hypotheses for further study rather thag
conclusive results in themselves.
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THE AUTHORS REPLY

Wilson and Shlyakhter (1) raise two issues with regard (o
our paper on magnetic fields and cancer in children (2).
First, they are concerned that what they refer to as the
“Feynman trap” may be applicable to our report; if so, they
argue, the statistical significance would not be at the levels
reported. However, we have not referred to statistical sig-
nificance anywhere in our paper, so this would only be a
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qoblem for those readers who try to interpret the location of
our confidence interval boundaries strictly in terms of pres-
ence of absence of statistical significance, Furthcrmo;e, if
we understand the Feynman trap correctly, the general issue
s that whenever data are selected for reporting depending
on outcome, the usual probabilistic models do not apply.
Therefore, the argument goes, a posteriori analyses should
not be reported, at least not without an appropriate label.
However, it can be questioned whether the usual probability
models are applicable to observational epidemiologic data
under any circumstances and certainly the strict probability
statements can generally not be expected to hold (3). Fur-
thermote, investigators must take every opportunity to test
their findings and try to have them refuted by further anal-

ses. Thus, the standard procedure in data analysis in epi-
demiology is to perform thorough extensive analyses deter-
mined both prior to the study and as a follow-up of the

revious analyses in an attempt to fully evaluate consisten-
cies and inconsistencies in the pattern of results.

Second, Wilson and Shlyakhter note a difference in the
refative risk estimate across subjects with and without con-
temporaneous measurement, even though this was not re-

rted in our paper. We have made the appropriate analyses
and in the stratum of subjects with measurements, the rel-
ative risk associated with >0.2 T is estimated at 1.9 (95
percent confidence interval (C1) 0.5-5.6) and, in the stratum
of those without measurements, the corresponding estimate
is 5.7 (95 percent CI 1.1-23.1). These estimates are based
on four and three exposed cases, respectively. We cannot
explain the difference between these two stratum-specific
point estimates, but we do caution against far-reaching
speculations in an instance where the underlying absolute
numbers are as small as these. This is, of course, not
affected by the fact that only one of the two confidence
intervals include the null value. 1n our opinion, chance is a
likely explanation for the disparity.
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In their discussion, Wilson and Shlyakhter read our table
6 as indicating that the excess risk is restricted to those
living outside Stockholm and then they speculate that other
exposures that are more common in the countryside, such as
pesticides, could explain this by acting as confounders. We
don’t agree with the way Wilson and Shlyakhter read the
table; in fact, the relative risks in Stockholm and outside
Stockholm are 2.1 (95 percent CI 0.4-7.1) and 3.8 (95
percent CI 1.0-12.5), respectively. Again, we warn against
speculations based on analyses of subgroups with small
numbers and in particular when based solely on the pres-
ence or absence of statistical significance. Furthermore,
even if an association were seen only in rural areas, the
suggested confounders would still not be good candidates
since the entire analysis would be restricted to this segment
of the population and this restriction would apply equally to
cases and controls.
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Editor’s note: Drs. Savitz, Wertheimer, and London were
also asked if they wished to respond to the letter by Drs.
Wilson and Shlyakhter, but they chose not to do so.



