LETTERS

Childhood Leukemia and Electrical Appliances

To the Editor:

Hatch et al.! have presented data on the association’

between childhood acute lymphoblastic' leukemia and
the use of electrical appliances during pregnancy and
childhood. A positive association was reported for video
games connected to a television. The researchers were
concerned with the effects of the alternating magnetic
field, but.1 suggest that the direct electric field from the
screens may be more important. Children using video
games are likely to be close to the screeir and Nielsen et
al.* have estimated a field value of 244 kVm ~!on the tip
of the nose of a person sitting 0.4 meters from a video
display.

Henshaw et al.* have advanced the hypothesis that-

the enhanced deposmon, by alternating electric fields,
of radioactive radon daughters may account for the as-
sociations that have been reported between childhood
leukemia and the proximity of power lines. Miles et al.*
stated recently that measurements around a-high voltage
line do not support this hypothesis and in any case, the
structure of a house will screen the inside from external
electric fields. Henshaw’s laboratory data, however,
show that, for the same root mean square magnitudes, a
direct current field is some 40 times more effective at
depositing radon daughters than an alternating current
one’ and, in addition, the 244 kVm™! estimated by
Nielsen et al.? is considerably greater than the maximum
field of 36 kVm™! used in Henshaw et al.’s experiments.
Children sitting or standing close to television screens
are in elevated direct current electric fields of a polarity
that drives positively charged radon daughters and other
pollutants toward the face. The UK National Radiolog-
~ ical Protection Board® has concluded that radon progeny
aerosols are unlikely to provoke skin reactions on users
of visual display terminals; but I suggest that the data of
Hatch et al. may repay further consideration in the light
of the direct current electric field exposure.

David E. Jeffers

~The National Grid Company-plc
Brookmead
Guildford Business Park
Guildford
Surrey GU2 5XQ
United Kingdom
(address for correspondence)
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The Authors Reply:

We thank Jeffers for suggesting that static electrlc fields and
their interaction with radon progeny may be responsible for
the association we observed between the use of video games
connected to television sets and childhood acute lymphoblas-
tic leukemia (ALL).! Although we cannot entirely rule this out
as a possible explanation for our results, we believe it to be
unlikely. Like magnetic fields, the strength of a static electric
field decreases very rapidly (by a factor of 1/ to 1/} with
distance from the picture tube of a television set.? Seventy-five
per cent of the mothers in our study reported that their

- children usually sat more than 4 feet (122 cm) awdy from the

television screen while watching television or playing video
games. In a recent study, we measured the distance between
the screen and closest body part of 36 children using video
games, and found that on average they sat 152 cm (range

90-229) from the television screen.’ Thus, even if static elec-

tric fields from televisions are as high as the 244 kV/m value at
40 cm quoted by Jeffers, most children sit much farther than
that from the television while playing video games and would
thus-be exposed to very low static fields.

‘We know of no published measurement of static electric
fields produced by television sets, but Harvey* has published
the results of such measurements for 54 video display terminals,
which are similar to television sets in design and function.
Harvey reported that the average electrostatic field 30 cm from
the viewing screens of these units was 2.8 kV/m (range —3
kV/m to 15 kV/m). Interestingly, 19 of the 54 units had
negative static electric fields, which would carry positively
charged radon ions away from the faces of the users rather than
to them, as suggested by Jeffers. These data, coupled with the
strong decline of field strength that occurs as distance from the
units increases, suggest that the static electric fields produced
by television sets will be substantially lower than the 244 kV/m

- Jeffers quotes in his letter and probably indistinguishable from
" normal background levels.

We found little relation between average radon levels in the
home and the risk of ALL in our study (OR = 1.30, 95% CI =
0.9-1.8; OR'= 0.91, 95% CI = 0.6-1.3; and OR = 1.44, 95%
Cl = 0.9-2.3 for 37-73 Bqm™?,.74-147 Bqm~?, and =148
=3 compared with the reference level of <37 Bgm™).
Because Jeffers suggested that radon levels are higher close to
television sets, we reanalyzed our data on the reported uge of
video games and televisions, and distance from the' television
within levels of radon measured in the home. We find-no
evidence that the associations between ALL and video game
use, time spent watching television,  or distance from the
television can be explained by radon exposure {Tables 1 and
2). For distance from the television, the strongest trend is
found among those children living in homes with the lowest
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TABLE 1.
Categorles of Time-Weighted Radon Concentratlon
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Odds Ratios* and 95% CI by Patterns of Televns:on and Video Game Use dlirmg the Reference Year by .

~ Radon Concentration, Bqm~

3

=148

<37 37-73 74-147 ;
OR "95% ClI “OR 95% CI OR 95% CI OR "~ 95%CI -. -

Video games connected to televisiont : .

Never used 1.00 . 1.00 : B IQOH i ... 100 ) S
- <Weekly or <10 min/d 1.98 1.03-3.83 1.26 0.60-2.62 0.82 0.31-2.12 . - 1.30 0.394.37

10~59 min/d 0.82 0.37-1.81 1.49. 0.67-3.28 0.58 0.18-1.81 i

60 min/d 1.65 0.83-3.30 143 - - 0.60-3.41 195 0.53-7.17 3.68 0.66~20.4 " -
Television: time spent watchmg during reference yeart .

<2 hours/d . ) 1.00 1.00 1.00

2 and <4 hours/d 1.13 ° 0.54-2.34 0.90° 0.40-2:06 087 ' 034-2.23 - 084 0.26-2.71 -
" 4 and <6 hours/d 1.52 0.71-3.23 1.04 0.44-2.49 1.29 "7 0.48-3.51 5. 2'1' 0.83-32.7- -

6 hours/d 291 1.32-6.42 2.36 0.90-6.22 1.49. 0.514.33 8.07... 1.34-488 - .- -
Distance.from teleyision§ . :

>6 feet 1.00 . 1.00 1.00 . 1 00" .

4 and 6 feet 1.29 0:74-2.24 1.65 0.78-3.49 2.31 0.80~6.66 T 117 0.42-3.26

<4 feet 1.72 0.92-3.21 1.29 0.55-3.03 .,2 23 0.70-7.15 1. 76

* Odds ratios adjusted for sex and age at reference date.
+ Subjécts 3 years of age and older at the reference date.
1 Adjusted for distance from the television.

§ Adjusted for time spent watching television.

levels of radon, which is the opposite of what would be ex-
pected under Jeffers’ hypothesis.

Additional evidence against a causal association between
television, video games, and ALL is the lack of change in
incidence rates for childhood leukemia since the Second Na-
tional Cancer Survey in 1947-1950,% despite the explosive .
growth in both the use of video games and in the amount of
time children spend watching television. Given the dramatic
_ change in the prevalence of exposure over time, one would
have to argue that a strong protective factor had increased in
prevalence during the same time period for there to be no
effect of television watching or video game use on ' ALL inci-
dence rates.

We believe that differential misclassification from report
bias is a more likely explanation for the association of video
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games and televisions with ALL. Mothers had difficulty
recalling their children’s activity patterns-before the diag-
nosis. A case’s mother, whose child has been affected by a-
life-threatening ‘illness, may exaggetate the child’s televi-
sion or video game exposure as part of a search for an
explanation of the family’s misfortune; while a control’s
mother may answer without having thought much about it.
It is likely that children with ALL become more sedentary
after diagnosis, and case mothers’ reports of activities such
as watching telev1510n and playing video games before di-

agnosis reflect to some extent current habits rather than -

behavior before diagnosis. We are currently planning a
methodologic study to examine changes over time in ma-
ternal recall after a diagnosis of ALL and other childhood
cancers to shed some light on this question.

TABLE 2. Distribution* of Cases and Controls by Txme-Welghted Radon (Rn) Concentration and Pattems of Television .

and Video Game Use during the Reference Year

Radon Concentration, Bqm™>

<37 37-73 74-147 =148 Total
Cases .Controls Cases Controls . Cases Controls : Cases  Controls Cases  Controls .

Video games connected to television .. ) .

Never used 70 55 47 32 30 18 16 169 163

<Weekly or <10 min/d 34 21 24 19 11 14 10 7 79 61

10-59 min/d 14 20 23 15. 6 100" 9 0" 52 45

60 min/d: 29 20 21 13 8 4 8 2 66 39
Total 141 131 123 94 57 58 45 25 366 308
Television: Time spent watching during reference year :

<2 hours/d 1 3 23 16 12 14 8 7 62 69

2 and <4 hours/d 65 76 57 49 29 38 23 27 174 - 190

4 and <6 hours/d 54 48 40 31 24 21 11 2 129 102

6 hours/d 61 27 39 13 18 14 16 2 134 56
Total 199 183 159 109 83 87 58 38 499 - 417
Distance from television - o

>6 feet 32 40 18 18 7 13 127 10 69 81

4 and 6 feet 101 94 103 62 54 52 31 22 . 289 230 -

<4 feet 63 40 33 26 22 21 15 6 - 133 93 -
Total 196 174 154 106 83 -86. 58 38 - 491 404

* Numbers of cases and controls vary owing to missing values.
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Adjustment for' Age at First Birth in Etiologic
Studies of Breast Cancer Involving Exposures
That May Affect Age at First Birth

To the Editor: )

~ In a recent letter, Sharpe' argues that in our study of the

. association between induced abortion and breast cancer risk,”
- we should not have adjusted for age at first birth in certain

~situations. Here we show-thar without adjustment for age at

. first birth, we would get a confounded result. . -

Sharpe suggests that women with a history of induced abortion
on average might have a first birth at a later age. Therefore, he
. claims, age at first birth is an intermediate variable in the analysis

* of the association between induced abortion and breast cancer
tisk in.women with an induced abortion before the first birth.
Nevertheless, the scientific question in our analysis was whether

" there is a direct biological relation between having an induced

abortion and development of breast cancer. For age at first birth
to be an intermediate vatiable in such an 'arialys_is, it should be
~-related to a step in the potential causal biological pathway be-
- tween induced abortion and breast cancer. That women with a
history of induced abortion tend to have a first birth at a later age
- can hardly constitute such a biological effect. Instead it reflects
-different social behavior among these women. Similatly, an asso-
ciation between, for example, higher education and breast cancer
risk would reflect a behavioral association between education and
having a late age at first birth and not a direct biological causal

[}
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pathway from education to breast cancer. In other words, lack of
adjustment for age at first birth would introduce a spurious effect
that would reflect the well-known biological effect of late age at
first birth rather than a potential biological effect of induced
abortion.

Nevertheless, we can assure Sharpe that adjustment for age
at first birth was of no importance for the conclusion in our
analysis. Overall we find no effect of induced abortion 1.00
(0.94-1.06) when adjusting for age, calendar period, parity,
and age at first birth.? Dropping adjustment for age at first birth
we get 1.00 (0.94-1.06), and adjusting for age only we get 0.99
(0.93-1.04).> Therefore, even when we do not adjust for the
behavioral effect through late age at first birth, there is no
effect of induced abortion on the risk of breast cancer.

A related misunderstanding is to argue that induced abor-
tion enhances the risk of breast cancer because. primigravida
women having an induced abortion by definition postpone the
first birth that they would otherwise have had. Nevertheless,
this effect is again a biological effect of the first birth and not

- of the induced abortion. What we show in our study is that

after an induced abortion the women will have the same risk of
breast cancer as before the pregnancy, that.is, there is no
biological effect of induced abortion. ‘

Mads Melbye

Jan Wohlfahrt

Per Kragh Andersen
Danish Epidemiology Science Center
Statens Serum Institut
Department of Epidemiology. Research
Atrtillerivej 5, DK-2300
Copenhagen, Denmark -
(address correspondence to: Mads Melbye)
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Testosterone Level as a Potential Selection Bias
for Semen Donors in Assessing Population

Fertility

" To the Editor:

Studies assessing time trends in male fertility have relied on the
results of analyses of donor-collected semen samples as an out-

‘come measure."? The characteristics of men who become semen

donors are not well understood, however. A number of studies
have addressed psychosocial characteristics and' motivation in
semen donors, highlighting ‘the roles of altruist and financial
incentives.** But semen quality and sperm production are regu-
lated by a variety of hormones, and the possible physiological and

-hormonal diffetences that may exist between men in the general

population and men who donate semen have not been explored.
Testosterone, for example; in"addition to being essential for nor-
mal sperm production; is also an important determinant of be-



