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SILENT KEYS: LEUKEMIA MORTALITY IN AMATEUR RADIO OPERATORS

In 1982 I reported increased mortality due to leukemia iﬁ
men whose death-certificate occupation suggested exposure to
electrical and/or magnetic fields(l), Similar findings have been
reported by others(2-4). An amateur radio operator (Mr. Andrew
R, Sabol, W2EVE) wrote to me suggesting that I study mortality in
members of the American Radio Relay League, 'a group of amateur
radio operators exposed avocationally to electromagnetic fields.

City and state of death of recently deceased members of the
American Radio Relay League are reported in the "Silent Reys"
section of QST, the monthly magazine of the organization. In the
years 1971-1983, there were 296 male deaths listed for Washington
State and 1,642 listed for California. Death certificates were
obtained for 280 (95%). of the Washington State deaths and age-at-
death, date-of-death; and cause=-of-death information was obtained
for 1,411 (86%) of the California deaths. Richard Monson's pro-
portionate mortality ratio (PMR) program(5) was used to analyze
the 1,691 male deaths in the two states. (Output from this
computer program is attached.)

Table 1 shows mortality in Washington State and California.
All malignant neoplasms, cancer of the prostate and the lymphatic
and hematopoietic cancers have elevated PMRs in both states.
Cancer of the large intestine and diseases of the nervous system
have elevated PMRs in the California data only. Both data sets
show deficits of deaths due to non-malignant respiratory diseases,
digestive diseases and external causes of death.

Table 2 shows an increased proportionate mortality ratioc
for the leukemias. Interestingly, the leukemia excess is limited
to the myeloid (8th ICD 205) and unspecified (ICD 207) types of
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leukemia. The lymphatic (ICD 204) and monocytic (ICD 206) types
of leukemia show no excess. The difference in mortality by cell
type may have occurred by chance, but it is unlikely to have
resulted from any bias inherent in proportionate mortality
analysis. Wright et al(2) in the U.s., and McDowall (3) and
Coleman et al(4) in the U.K. alsc showed a tendency toward a
relative increase in the acute myelogenous type of leukemia in
electrical workers.

There is a strong association between employment in occu-
pations with exposure to electromagnetic fields and membership
in the American Radio Relay League. Ninety-seven of the 280 (35%)
Washington State Silent Key death records listed an electrical-
exposure occupation (i.e., électronics technician, electrician,
radio operator, etc.) while these Occupations account for only
3% of male deaths in the Washington State death file(6). The
PMR due to leukemia (8th ICD 204-207) in Washington State amateur
radio operators who worked in electrical-exposure octupations was
264 (2 dedths observed/.76 expected) as compared to a PMR of 210
(3 deaths observed/l1.4 expected) in amateur radio operators who
worked in all other occupations. Occupational exposure alone,
therefore, probably does not explain the leukemia excess in these
men,

These findings offer some further support for the hypo=-
thesis that electromagnetic fields are carcinogenic.
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Table 2

Leukemia Deaths by Detailed Type
Washington and California Data Combined

AN
t

. Deaths '
Type 8th ICDs Ubserved Etxpected+ PMR
A1l leukenia 204-207 24 13.3 180%+
Lymphatic leukemia 204 3 3.6 83
Chronic Lymphatic 204.1 3 2.7 111
Myeloid leukemia 205 16 6.3 254**
Acute 205.0 1 4.5 2445
Chronic 205.1 4 1.6 250*
Unspecified 205.9 1 .3 333
Monocytic leukemia 206 0 .5 0
Unspecified leukemia 207 5 2.9 172,

§ International Classfication of Diseases, Eighth Revision

t Expetted deaths generated using 1976 U.S. male Teukemia death frequencies
by detailed ICD number and a simple proportional model.

PMR Proportionate Mortality Ratio (Observed/Expected x 100).
* p < .05
** P ¢ .01
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From Lancet issus 6 April 1985

SILENT KEYS: LEUKAEMIA MORTALITY IN
AMATEUR RADIO OPERATORS

Str,—In 1982 I reported increased mortality due to leukaemia in
men whose death-certificate occulpztion suggested exposure (o
ciectrical and/or magnetic fields.! Similar findings have been
reported by others.”* An amateur radio operator (Mr Andrew R.
Sabol, W2EVE) wrote to me suggesting that 1 study mortality in
members of the American Radio Relay League, a group of amateur
radio operators exposed during their hobby 10 electromagnedic
fields. ~

Recent deaths of members, with City and State, are reporred in
the “silent keys” section of QS7; the league’s monthly magazine.
For 1971-83, there were 296 male deaths listed for Washington
State and 1642 listed for California. Death cemificates were
obtained for 280 (95%) of the Washingron State deaths and age,
date, and cause of death information was obrained for 1411 (86%) of
the California deaths. A proportionate mortality ratio (PMR)
programme’ was used to analyse the 1691 male deaths ia the two
States.

ANALYSIS OF LEUKAEMIA DEATHS IN MALE MEMBERS OF THE
AMERICAN RADIO RELAY LEAGUE RESIDENT IN WASHINGTON AND
CALIFORNIA, 1971-83

Deaths
Cause of death
(ICD 8) Observed | Expecred” PMR
All causes 1691 1691 100
All lewkaemias (204=07) 24 12-6 191 (p<0-01)
Lymphacic (204) 3 39 by
Chronic (204- 1) 3 2-1 143
Myeloid (205) 16 57 281 (p<0-01)
Acute (205-0) 1t 3-8 289 (p<0-01)
Chronic {205- 1) 4 1-5 267 (p<0-05)
Unspecified (205-9) 1 0-4 250
Monocytic (206} ] 04 0
Uaspecified (207) 5 27 185
*Expected deaths for leuk s d using 1978 US age-spacific whire maie desth
frequencies by demiled ICD ber and 3 simple propornossl dodel.

812
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The table shows an increased PMR for the icukaemias, limited to
myeloid (8th ICD 205) and unspecified (ICD 207) leukaemia.
Lymphatic (ICD 204) and monocytic (ICD 206) leukaemias show
no excess. This difference by cell type may have happened by
chance, but it is unlikely to have resulted from any bias inherent in
proportionate mortality analysis. Studies in the USA? and UK
also revealed a tendency toward a relative increase in the acute
myeiogenous type of leukaemia in electrical workers.

There is a strong association berween employment in occupations
with exposure to electromagnetic fields and membership in the
American Radio Relay League. 97 of the 280 (35%) Washington
State “silent key” death records listed occupations such as
electronics technician, electrician, and radio operator, while these
occupations account for only 3% of male deaths in the Washington
State death file.® The PMR due to leukaemia (ICD 204-207) in
Washington Staze amareur radio operators was 264 (2 deaths
observed, 0-76 expected) in those who worked in electrical-
exposure occupations and 210 (3 deaths observed, 1-4 expected) in
those who worked in all other occupations. Occupational exposure
alone, therefore, probably does not explain the leukaemia excess in
these men.

These findings offer some further support for the hypothesis that
electromagnetic fields are carcinogenic.
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