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Two studies have brought new attention to concerns about cellular phone
use and brain cancer. Both provide some evidence that cellular phone users are
more likely to develop brain cancer on the side of the head where they hold the
phone.

Neither study, however, found any overall increase in brain tumor risk.

The two studies touched off a flurry of news stories about mobile phones
and cancer in late May, and in the U.S. the subject got more prominent cover-
age than at any time since the 1993 controversy over the Reynard lawsuit (see
MWN, J/F93). An article in the May 2&ashington Posivas picked up by
newspapers across the U.S.—Bwston Globethe Los Angeles Timeand
others—while the new research was featured in virtually every major newspa-
per in Britain (see p.2). Television coverage included reports by the BBC and
CNN, both on May 24, and stories are in the works at CBS News and ABC'’s
news magazin€0/20.

“Increased risk was found for both left- and right-side brain tumors,” writes
Dr. Lennart Hardell of the Orebro Medical Center in Orebro, Sweden, in a
paper that has been accepted for publication itntieenational Journal of
Oncology.It will be the first published research on mobile phone users and
cancer. “The results were based on low humbers, and must be interpreted with
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Canadian Childhood Leukemia Study:
No Magnetic Field or Wire Code Link

A major epidemiological study has found no association between child-
hood leukemia and exposure to electromagnetic fi@didFs). There also
was no observed link between childhood leukemia and the presence of nearby
high-current electrical wiring.

“These results provide little support for a relation between power frequency
EMF exposure and risk of childhood leukemia,” concluded a team of Cana-
dian researchers led by Mary McBride in a paper that appeared in the May 1
issue of theAmerican Journal of Epidemiology (AJE, 1498,831-842).

“Given the results of our study and those of the NCI, | think the balance of
the weight of evidence has definitely shifted towards a conclusion that, if there
is a risk, it is undetectable through epidemiological studies,” McBride told
Microwave NewsShe is with the Cancer Control Research Program at the
British Columbia Cancer Agency in Vancouver, Canada.

In July 1997, a National Cancer Institute (NCI) study found “little evi-
dence” that living near power lines is linked to childhood leukemia§en,
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«Wireless Notes »

On May 24, théBBC showed that it was not immune to the phone towers. The meeting, which is being organizédbioth-

U.K. medids love affair with the cell phone health controversy. ern Ireland Families Against Telecommunication Transmit-

The influential and respected TV news magaRiaeoramade-  ter Siting and theFriends of the Earth Scotland will be held

voted an unprecedented 40 minutes of airtime to the issue inrathe House of Commons. Among the scheduled speakers are:
report titled “The Mobile Mystery.” The program highlighted Drs.Gerard Hyland of the U.K.'s University of Warwickili-

the latest epidemiological results from Sweden’'sLBnnart chael Kundi of Austria’s University of Vienna and Didenry
Hardell and from the U.SJoshua Muscat(see p.1). To drum Lai of the University of Washington, Seattle, as well as Libby
up interest, the BBC released some of their discoveries to théelley of theEMR Network and representatives from the U.K.'s
newspapers, which rushed them into print the day of the broalRPB. Willis has been critical of the U.K. goverment’s tower-
cast. MBILE PHONE RESEARCHADDS TO SAFETY FEARswarned the  siting policies (se®WN, J/F99).

Times.The Expresstook a more conspiratorial tack:delLe
PHone Cover-Up. The same day, the BBC Web site ran its own
promo for the show under the headlinads Raisep over Mo- Mot_orola pays abOl_Jt $100,QOO a year for _antenna space on the
BILE PHoNES but, later in the day, that headline had morphed intdlational Cathedral in Washington, according Wiredmaga-
MoBILE PHoNE CANCER Srupy “FLawep.” The change was zme.(Februar_y). Motorola’s Sandler confirmed _that the cathe-
prompted by a statement from the National Radiological Proteé€lral is a cell site, but did not confirm the dollar figure.

tion Board NRPB), the government’s official advisory group, KL »»

which argued that the Swedish study "lacks statistical precisiop, o =1z is planning to fund more research on wireless phone
to dl’E_iW conclusions on speqlﬂc aspects of phone use and tu alth effects. In an April 26 letter to [Blizabeth Jacobsorof
location"—largely bec_:ause It was ba_sed on a small numbern%%e FDA, CTIA PresidenfThomas Wheelernoted that the ef-
cases. On the show itself, NRPB Director It Stather, forts of CTIA-fundedVTR were “nearing completion,” and af-
when pressed byanoramas Paul Kenyon, endorsed th_e 'dea.firmed “the industry’s commitment to fund appropriate research
t_hat manufacturers shoult_j tell consumers about potential rad'ﬁ)'llowing up on the work of WTR.” Emphasizing that U.S. re-
g?n(;eégfsgrce; k'\)/'gfs\(;\?_trgmviﬁliiﬂ'?u%%te%p&ia;&%th%:gi)l‘gab%'éarch must be coordinated with international efforts, such as
Ml'Jscat'sgresuIts Kenyon é\lso cited the research by, theWHO EMF project , Wheeler asked f_or the FDA's guidance
Lai andN.P Sin. hshowing DNA breaks followi yFB/Mm\}Vy on ho_w to procee_d. ACTIArepresentative had attended a meet-
- >Ing 9 reaks followin@ ing with the FDA in March, at which WTR briefed federal agen-
exposures. He askidbtorola spokespersoNorman Sandler cies on its research results (including Mescat study), and

about his now-infamous ° War-Gaming” memo, Written in an- eeje; expressed hope that the FDA and the CTIA could “con-

ticipation of the release of the Lai-Singh DNA results KN, Si)nue the productive industry/agency relationship we have en-

LK »D»

JIF97). “We have never attempted to put a corporate spin on t i :
. R ) .Joyed over the past years.” At press time, a CTIA spokesperson
science,” Sandler said. At the end of the program, Carlo sai Pyd no comme?nt 0?]/ the FDAF’?s response, or on V\f)hetherr) there

“The science_ that we have today clearly S.hOWS that this is n ould be a role for WTR in any future CTIA-funded research.
black and white, that we have moved now into a gray area. That

suggests that there could be a problem that needs to be looked at LKL »»

very, very carefully.” Kenyon then returnedReter Harrison  Representatives from mobile phone companies outnumbered

of Nokia, who opined that mobile phones do not present a healiygse from electric utilities by a two-to-one margin atiHéO

risk: “The scientific consensus is that there is no problem,” Haliternational EMFE Project Research Coordination Commit-

rison said. When Carlo was asked whether he agreed, he repligsh meeting, held in Geneva on December 8. Of the approxi-

“At this stage, that is not a responsible position to take.” mately 65 attendees, some 18 were from telecom companies, in-
KL »» cludingBritish Telecom, Cable & Wireless, Ericsson, France

A week later, on June 2, tEBBC reported that th&letropoli- ]'cl'elecorpf, Nokm;andOptlés. Motor(_)la was best r?prfe?]ented, with

tan Policeforce inLondon was advised to limit the length of four staffers at the one-day meetidgrAnne Basileof theCTIA

mobile phone calls to five minutes due to health concerns. Staipd Dr.Gerd Friedri(I:h of dFSF v;/lerhe all<so there. Interestirr:gly,
were told that, “There would be no harm in using an earpiece”Mericans were selected for all the key positions. At the sug-

; ; gesti f DrMichael Repacholi the head of the WHO EMF
Previously, on May 30, tfBunday Telegrapiprinted a copy of ~9€stion of Driv : .
a purchase order from théinistry of Defensés research agency project, Dr.Chrlstopher Portier of theNIEHSwas eIect_ed chair
for 20 mobile phone shields fravticroshield Industries in En-  ©f the committee, with Ddon Klauenbergof the U.S. Air Force

field. The protective cases attenuate microwave exposures, &5 Vice-chair. Two different working groups were set up: Dr.

cording to company literature. Microshield said that at least 282ck Sahl a consultant formerly with Southern California Edi-
more I?ad beenpsoI)é to the defense agency. son, and DiLeeka Kheifetsof EPRI were selected as chair and

rapporteur, respectively, of the Static and EMF Fields Group,
«e»» while Klauenberg and DRussell Owerof the FDAwere named
The next majotJ.K. event will occur on June 15, whéil as chair and rapporteur of the RF Fields Group. The next meet-
Willis , a Member of Parliament, sponsors a briefing on mobiléng of the committee is scheduled for November 26 (see p.18).
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Canada Panel: Nonthermal Effects Exist and Need Study;
Some Workplace Limits May Not Protect from Heating

An expert panel convened at the request of the Canadian gq
ernment has concluded that radiofrequncy and microwave (R
MW) radiation can have biological effects without causing heat
ing. It also found that the country’s current exposure standa
may not always protect workers—even against thermal effect

Last fall, the federal agency Health Canada asked the Royal

Society of Canada (RSC) to examine RF/MW safety issues, wi
a focus on cellular phones (9dBVN, S/098). It also requested
that the RSC evaluate Canada’s RF/MW standard, known
Safety Code 6 (SC6), which Health Canada is now in the pr
cess of revising (see box at right).

“There are documented biological effects of RF fields eve
at low, nonthermal exposure levels, below SC6 limits,” state
the RSC panel’s report, which was released on May 17. It citd
changes in the permeability of the blood-brain barrier, in ca
cium regulation and in the activity of the growth enzyme ODC

Cellular phone users may experience some of these nonth
mal effects, the RSC panel found. But it concluded that, for tw
reasons, SC6 should not be changed to take nonthermal bioeffe
into account.

First, the panel argued, the nonthermal effects demonstrat|
to date have not been shown to harm human health. “There is
evidenceat this timeof a health risk,” panel member Mary
McBride toldMicrowave NewsSecond, the causes of nonthermal

effects are poorly understood. “If you don’t know the mechat

nisms for nonthermal RF effects, then you can't set a limit t
avoid them,” said panel member Dr. Frank Prato in an interviey
“You don't know which parameters to protect from.”

For thermal effects, the RSC panelists agreed that the lim

presently in SC6 give good protection for whole-body expot

sure. Whole-body maximum SARs are 0.08 W/Kg for the gen
eral public and 0.4 W/Kg for workers.

For partial-body exposures, the panel found that SC6 m3
not always protect workers against heating, and called for streng
ened limits for such exposures in the workplace.

SC6 currently allows workers’ partial-body exposures to be

as high as 8 W/Kg in the head, neck and trunk, and 20 W/Kg

the extremities—with no time limit. “For a worker, this expo-
sure could be eight or more hours per day,” said Prato. This “cr
ates a situation where thermal effects could occur even with
the limits of SC6,” the panel noted, and “may in some cases le

V=

' New Canada RF/MW Standard

Will Not Set Strict Eye Limit

Health Canada will not include a strict limit on eye ex
posures from cellular phones and walkie-talkies in its re

d
S.

abandoned a proposed eye exposure limit of 0.2 W/Kg 1
the general public, which it had supported as recently as
fall (seeMWN, S/098).

The new standard will be released this summer; officia
would not comment further on what it might contain. Las
year, manufacturers expressed concern that most wall
talkies would violate the proposed eye exposure rule, thou
they said that virtually all cellular phones would comply.

“The latest draft of SC6 says that lower exposures g
- desirable, but 0.2 W/Kg is not required,” said Dr. Art Thari
H sandote of Health Canada’s Radiation Protection Bureay
ctsOttawa. In an interview withlicrowave NewsThansandote

cited the RSC's report, which concluded that more resea
L IS needed before definite conclusions can be drawn ab

RF/MW ocular effects.

Thansandote noted that Health Canada is currently G

Nno

sion of Safety Code 6 (SC6). The federal health agency has

or
ast

Is
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re
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ar-

rying out such research in collaboration with the Eye Ins
tute at the University of Ottawa. “It's a study with a corne

=4

construct, a model of the human cornea made from a gell

line of the human eye,” he explained. Thansandote said that

=~

preliminary results should be available in about a year.

The RSC report proposes limiting workplace exposur
of the eye to 1.6 W/Kg as an interim measure, but Thans
dote would not comment on whether this will be included
the new SC6.

(s

mer, it will take effectimmediately, said Jeff Pender, a spoks
person for Health Canada. “At some point after that, we
hold consultations with stakeholders like workers, Indust
Canada and so on,” Pender tdlitrowave Newsand those
meetings could lead to “some tinkering” with the new stal
- dard if it is warranted. The revision of SC6 began in 199
n The new version of SC6 will be available on the Web
hd <www.hc-sc.gc.ca/ehp/ehd/catalogue/rpb.htm>.

n

When the revised version of SC6 is published this sum-

work on the exposure system is almost finished, and that

ES
AN-
il

S-
Il
M

-
B.
At

to adverse health effects.” Prato commented that, “We think th
may be an issue feafety codes in other countries as well.”

S

exposure limit be established.” But the panel concluded that there

The report contrasted the lax time limits for workers with theare not enough data to set a precise limit for eye exposures, and
strict time limits that apply when hospital patients are exposetherefore identifies research on ocular effects as a top priority.
to high RF/MW levels for diagnosis by MR, or for anticancerAs an “interim measure,” the report suggested, the general-pub-
therapy. For example, the report pointed out, in the U.S., patielit limit for head exposure, 1.6 W/Kg, should also be applied to
head exposure can also reach as high as 8 W/Kg—but only foegie exposure on the job.
maximum of five minutes. It is unclear how widespread the effect of this interim pro-

In this context, the RSC panel expressed particular conceposal might be—whether, for example, it would apply to work-
about exposure of the eye, especially given its limited ability ters who use walkie-talkies on the job. “We thought that a real
dissipate heat. “Because of the unique physiological charactesstate agent using a cell phone probably would not fall within
istics of the eye,” it wrote, “the panel recommends that a lowesC6'’s definition of an RF worker,” said panel chair Dr. Daniel
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Krewski. “It might be that only a small number of people would ew Zea/and DI’OpS "F/at"

be affected. But our charge was not to survey individual occupa- o L .
tional exposures—it was to look at the limits in SC6.” RE/MW Limit; Australia in Limbo

The report was silent on whether a separate eye exposure
limit for the general public may be desirable. Health Canada had Standard-setting bodies in Australia and in New Zealand have
proposed limiting eye exposures to 0.2 W/Kg for the public, buabandoned their frequency-independent @0@cn¥ limit for
has now dropped that idea (see box on p.3). public exposures to RF/MW radiation, which was in effect in

On DNA damage, the report concluded that “most genotoxsoth countries since 1990. Standards New Zealand has moved
icity studies conducted to date have been negative.” Howevertd replace the “flat” standard with a new standard based on
noted that the issue was “reopened” by the work of Drs. HentCNIRP’s less stringent exposure guidelines, while Standards
Laiand N.P. Singh: “In carefully conducted experiments they reAustralia has allowed the flat standard to lapse without reaching
port a dose-response for DNA breakage” at nonthermal levet®nsensus on a replacement.
of exposure (se®WN, N/D94). The issue is unresolved, the  TE/7, a committee jointly formed by Standards Australia and
panel stated, since other labs have failed to reproduce these $tandards New Zealand, was responsible for developing new
sults, and it called for more research. rules. When a push to ado@NIRP-based limits failed last

Similarly, the RSC panel cited Dr. Michael Repacholi’'s find-year, TE/7 did reaffirm the flat standard, but only as an interim
ing of a doubling of lymphoma among RF-exposed mice (semeasure, through March 5, 1999 (584/N,M/J98).

MWN, M/J97) as “very interesting,” but not as a basis for any On March 4, members of TE/7 voted 20-9 in favor of the
firm conclusions until it is replicated elsewhere. ICNIRP-based limits—short of the 80% support needed for

Cellular phone base stations have been a focus of public coadoption. But on April 22, New Zealand's TE/7 members sepa-
cern (see p.15). But the RSC panel wrote that since mobile phoragely voted 7-1 to adopt the NIRPlimits following some re-
towers expose the public only to very low field strengths, “neivisions, and Standards New Zealand issued them as NZS
ther biological nor adverse health effects are likely to occur.” 2772.1:1999. A similar proposal failed to pass in Australia.

The report concluded with a wide-ranging proposal for re-  This spring, the Australian Communications Authority (ACA)
search on RF/MW safety, calling for “targeted research fundwld Standards Australia that it would continue to use the old,
[to] be made available for an extended period of five to ten yearsflat standard as the basis for its regulations, despite the fact that
But it is unclear whether such support will be forthcoming.  TE/7 had allowed it to lapse. In February, the ACA had issued

Jeff Pender, a spokesperson for Health Canada in Ottawaew regulations that made the flat standard legally binding in
said that the agency does not yet have a formal response to thestralia.

RSC report, nor to its proposed research agenda. Proponents of theCINIRP-based standard include various

A statement from the Canadian Wireless Telecommunicagovernment agencies and radiation labs of both countries, as
tions Association (CWTA), a service providers’ group based itwell as their telecommunications industries. Those opposing the
Ottawa, expressed general support for the RSC panel’s call fstandard include national labor organizations, consumers’ groups,
more research. But CWTA President Roger Porier said in afustralia’'s Commonwealth Scientific Industrial Research Or-
interview that the group has no plans to help fund any researganization (CSIRO) and Australia’s National Occupational
effort. “We would certainly look at any proposal,” said Porier.Health and Safety Commission.

“But we have always been reluctant to directly fund research, In 1998, opponents of an ICNIRP-based standard included
because doing so is often perceived as trying to influence it.” Australia’s two leading wireless carriers, Telstra and Optus, which

Porier pointed out that the wireless industry already pays th@ere concerned about negative public reaction to higher limits.
Canadian government $140 million Canadian dollars (abouthey have both since changed their position. “Telstra believes
US$95 million) a year in fees for use of the broadcast spectrurthat the CNIRPguidelines should form the scientific basis for a
“If the government considers research in this area to be a pricevised Australian RF standard,” Telstra’s Jack Rowley\tid
ity,” he commented, “even 10% of that money would make &rowave Newthis May.
fairly substantial contribution.” Speaking for the Australian Mobile Telecommunications
Associatior{AMTA), Dr. Ken Joyner of Motorola said that, “The

The members of the RSC Expert Panel on Radiofrequency FieldsM TA strongly supports international harmonization of techni-
were: Dr. Craig Byus, University of California, Riverside, U.S.; Dr. Barrycal standards in order to reduce costs and break down nontariff
Glickman, University of Victoria, British Columbia; Dr. Daniel Krewski barriers to trade.”

(chair), University of Ottawa, Ontario; Dr. Gregory Lotz, National In-  The TE/7 process has been marked by controversy. Accord-
stitute for Occupational Safety and Health, Cincinnati, U.S.; Dring to Stewart Fist, an Australian journalist who has followed
Rosemonde Mandeville, Biophage Inc., Montreal, Quebec; Mary,q ggliperations, there has been a “long and bitter fight.”
McBride, University of British Columbia, Vancouver; Dr. Frank Prato, In TE/7's March ballot, those opposing the proposed stan-

University of Western Ontario, London, Ontario; Dr. Donald Weaver,d d ired t bmit detailed lanati f their vot
Queen's University, Kingston, Ontario. ard were required to submit detailed explanations of their votes,

The RSC reporth Review of the Potential Health Risks of RF Fields\While those favoring the proposal were not. Fist called the one-
from Wireless Telecommunication Deviéesn the Web at <www.rsc. Sided requirement “an interesting new trend in making demo-

ca>. Copies may be bought for C$15.00 from: RSC, 225 Metcalfe Sgratic decisions.” . o
Ottawa, ON K2P 1P9, Canada, (613) 991-6999, Fax: (613) 991-6996. After the ICNIRP-based standard failed to win adoption in
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March, Standards Australia and Standards New Zealand movéalowing revisions that he believes tighten the standard’s com-
to split TE/7 into two national groups to enable New Zealand tpliance rules and allow local officials to adopt precautionary
adopt the CNIRPlimits, where they faced less opposition. Dr. measures. Although he admits that he is “not happy with the
Ivan Beale of the University of Auckland in New Zealand, wholCNIRP high frequency numbers,” Matthews tditicrowave
represented the public on TE/7, objected to this strategy asNewsthat he stands by his decision: “We now have a standard
possible breach of the standards groups’ bylaws. that we can actually enforce in court if need be.”

“I am fed up with this result after ten years of attending the
meetings,” Beale tolMlicrowave NewsBeale said that he has

resigned from TE/7 and has asked Dr. Neil Cherry of Lincoln ;
University in Canterbury, New Zealand, a longtime advocate o EEE AdOp ts Some Chang esin

strict exposure limits, to take his place (84/N,M/A97). Standard for RF/ MW Exposure

The opposition Democratic Party in Australia’s Senate is pre-
paring to call for an investigation of the standard-setting pro- On April 16, the Institute of Electrical and Electronics Engi-
cess, an aide to Senator Lyn Allison tMirowave News. neers(IEEE) published a revised version of its exposure stan-

The flat standard’s exposure limits for frequencies from 1@ard for fields of 3 kHz to 300 GHz—a key standard for RF/
MHz to 300 GHz were 20AW/cn? for the public and 1 mW/ MW radiation.
cne for workers. TheCNIRP exposure limit for the public is IEEE C95.1-1999 reflects changes proposed by the IEEE’s
200pW/cn? from 10 MHz to 400 MHz, and increases with fre- Standards Coordinating Committee 28 (SCC-28) on Non-lon-
guency above 400 MHz to a maximum of 1 mW/et2 GHz.  izing Radiation Hazards last September, and approved by the
ICNIRP’soccupational limits are higher than those for the pub4EEE Standards Board at the end of 1998.
lic by a factor of five, and are similarly frequency-dependent.  “The full revision of the 1991 standard will take a few more

TE/7 members in both countries who oppose @¢IRP-  years, but there were some changes that the committee felt should
based standard consider tNIRPexposure limits to be inad- be included now,” Ron Petersen, the secretary of SCC-28, told
equate because they do not protect against possible nonthermticrowave NewsThe changes affect limits on induced and grasp-
health effects. “While the potential risk to human health remaingg-contact currents, definitions of radiated power and spatial
unknown, it is advisable to set exposure limits as far below levaveraging and some measurement distances. The last major
els known to cause adverse biological effects as is technicallghanges were adopted by the IEEE in 1991NBA®,N/D91),
economically and socially feasible,” CSIRO’s Dr. John Hunterand the standard was reaffirmed in 1997 [8&&éN,J/A97).
told Standards Australia. “Increases in those compliance levels “The induced current limits were relaxed,” said Petersen, who
are unwarranted and imprudent.” is with Lucent Technologies in Murray Hill, NJ. “But now they

These opponents are also dissatisfied with the standard’s laaiso have a ceiling, so they can’t increase without bound any-
guage endorsing precautionary measures. “What we now hawgore.”
in the current draft standard is a ‘homeopathic’ dose of prudent Induced currents no longer have to be measured if electric
avoidance, which has been diluted to the extent that virtuallffeld strength is below certain values. In addition, for the 100
nothing is left of the original intent,” Australia’s Don Maisch, a kHz to 100 MHz frequency band, the induced current limit was
consultant based in Hobart, told Standards Australia. changed from a simple average over one second to the root-

Daniel Dwyer of Australia’s Communications, Electrical mean-square over any six-minute interval. “For frequencies above
Plumbing Union toldVicrowave Newthat he would have con- 100 kHz, where specific absorption rates are important, it needed
sidered theCNIRPIlimits if the precautionary language had beento be changed,” Petersen said. For these higher frequencies, the
stronger. But, he said, the proposed standard “was basically six-minute average is supplemented by a 500 mA ceiling on peak
ultimatum to accepiNIRPwith a ‘feel-good’ precautionary exposures. Similar changes were made to the limits on grasp-
approach.” ing-contact currents.

The precautionary language is found in the standard’s fore- For hand-held mobile phones, the term “radiated power” is
word, which states that, in view of ongoing RF research, “Gemow explicitly defined as “the power radiated into free space in
erally, itis...sensible in achieving service or process requiremertise absence of any nearby objects.” (For cellular phones in the
to minimize unnecessary or incidental RF exposure.” U.S,, for instance, the FCC limits radiated power to a maximum

The flat standard was initially adopted in Australia in 1985of 0.6 W.) “When we polled the committee, we found we had
(seeMWN, M/A86) and renewed in 1990, when it was alsoten different definitions among ourselves,” Petersen explained.
adopted in New Zealand (9&&%VN,J/F90). It originally included  “Everything from antenna input power, to the power radiated by
an endorsement of thALARA" principle—that exposures be the antenna with the head present, without the head present and
kept “as low as reasonably achievable”—but TE/7 deleted thab on. | was really surprised—I always thought | knew what
wording in 1998, substituting milder language calling for pru-'radiated power’ was.”
dent avoidance. The standard formerly stated that measurements to check

The vote that allowed Standards New Zealand to adopt tremmpliance must be made at a distance of at least 20 cm from an
ICNIRPIlimits was cast by Roger Matthews of the City of Auck- RF source. “The new standard says that for directly radiating
land, who represents local government. Matthews voted agairdtvices you can take measurements no closer than 5 cm, and for
the proposal in March of this year, but in April he changed sidesbjects that cause reflecting and scattering, no closer than 20 cm,”
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said Petersen.

The changes were drawn up by SCC-28's Subcommittee IV,

Dr. John Osepchuk, chair of SCC-28, said in an interviewwhose cochairs are Drs. C.K. Chou of Motorola in Plantation,
that the American National Standards Institute is likely to adogEL, and John D’Andrea of the Naval Medical Research Institute

the new IEEE standard sometime later this year.

at Brooks Air Force Base in San Antonio. Petersen is the secre-

“There are still some mistakes in it,” Petersen remarked. “Fdary of both the subcommittee and the full SCC-28. Osepchuk,

instance, in the induced current limits for the general public, th
averaging time should have been changed to 30 minutes, bu
stayed 6 minutes and nobody caught it.”

Two Studies Link Mobile Phone Use and Brain Cancer

rmerly of Raytheon, is now a consultant based in Concord,
MtA; SCC-28’s vice-chair is Dr. Eleanor Adair of Brooks Air
Force Base.

(continued from p.1)

caution.” Hardell toldVlicrowave News.

“I did a similar analysis, looking at where the tumor oc-
curred,” Joshua Muscat of the American Health Foundation i
New York City said in an interview. “There was a correlation
between the hand that holds the phone and tumor laterality—t
side of the brain where the tumor occurs.” But Muscat stresss
that there were “inconsistencies” in the data from his study, ar
that his analysis was not yet complete.

Until more is known, Sweden’s Hardell is recommending

that mobile phone users practice “prudent avoidance” by taking
steps to reduce their exposure (see p.7). “Use a hands-free ¢a

phone,” he said. “I always do.”

In normal use, the typical mobile phone antenna is positiong
just behind the ear; the areas of the brain closest to that spot
the temporal and occipital lobes. Hardell found that cellular phon
users were two-aha-half times more likely to develop tumors

The Muscat Study

The study by Joshua Muscat found that mobile pho
he users had:
bd  No overall increase in brain cancer.
d *Ahigher risk of developing a tumor on the side of the cer
bellum on which they held the phone. But such a risk w
also found for users of traditional wired phones.
« A statistically significant two- to threefold increase in th
L ar-fisk of neuroepithelial tumors. There was no dose-respo
relationship, however: In fact, the highest risk was amo
g People who spent less time on the phone.
bre  Muscat's research was based on 466 brain cancer cg
e and 420 controls. Work on the study, which was funded
WTR, began in 1996.
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in these lobes on the side of the head where the phone was r

or-

mally held. This was true for both right- and left-side phone usyou have a very localized exposure, and anything beyond a small
ers. Hardell found no increased risk for the frontal or parietarea is irrelevant.”

lobes, which are farther from the phone’s antenna.

On the other hand, Muscat said, it is far from clear that mo-

Since cellular phone radiation does not penetrate very fduile phone radiation is the cause of any of the associations ob-

into the head, Hardell explained, tumor location may well be gerved in his study. Though his analysis is still unfinished, Mus-
more sensitive indicator of a small increase in risk than the inceat said, he found that tumor location also appears to be linked
dence of cancer in the brain as a whole. “Based on our expewith the side of the head to which a traditional wired phone is
ence, it is necessary to have anatomical tumor localization” tieeld. “The correlation is uneven,” said Muscat, but it raises the
study this issue effectively, he said. possibility that the link may be to handedness rather than to the
Muscat gave qualified support to this idea: “It could be thatise of mobile phongser se.
In the Hardell study, the overall odds of brain cancer were
The Hardell Study about the same w_hether or not peoplg had u_sed a ceIIngr phone.
How can this finding be reconciled with an increased risk of a
The study by Dr. Lennart Hardell found that: tumor near to where the phone is held? Hardell said that the
* The overall chance of developing brain cancer among nmo- results on tumor location might be due to chance. Alternatively,
bile phone users, as compared to nonusers, was essenfially he said, there may be an increase in overall brain cancer risk, but
the same (odds ratio = 0.98, with a confidence interval (Q1)  one that is too small to be detected easily in a study with such a
of 0.66-1.41). _ large margin of error. (None of the Swedish risks were statisti-
* Cellular phone users \_/vho held the phone on tr_le right s cally significant.)
were 2.45 times more likely to develop a tumor in the ten The Swedish findings on tumor location were due almost
poral or occipital lobes on the right side of the brain (CI=0.78-  gpiirely to data from people who had used analog NMT (Nordic
7.76).|!|:(or| left-side phonehusie;ts, .S(;‘Ch tumors were 2.40tiMes \1ohile Telephone) phones. “There are two ways you can dis-
inl\(/)lz)%illee %c:geojgg:sosnhgvseg nglin?:rsg's_teoiftﬁalgégk)bf aco cuss this,” said Hardell. “It might be because the analog phones
tic neurir?oma a benign tumor of a nerve that leads from { produce higher expo§ure"—three times hlgher than do digital
brain to the inner ear GSM phones, according to Hardell. “Or it might be because. we
Hardell's study was based on 209 cases, diagnosed don't have enough people or long enough exposures for the digital
the areas around Uppsala (1994-96) and Stockholm (19 pho_nes.” Hardell's paper states that “few subjecys had_ used the
96), and 425 controls [(_:Ilglt_al] GSM system, and [_fo_r them] the tumor mductlon_ pe-
' ' riod is still short since the digital system was introduced in the
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Advice from Dr. Hardell

“Until this problem is solved, | think it's necessary to bg
somewhat cautious and reduce exposure,” said Dr. Lennart
Hardell, following the release of his findings on cellula
phones and brain cancer.

In an interview withMicrowave NewsHardell offered
three pieces of advice for users of mobile phones:

* “Use a hands-free device.” Using an earphone increa:
the distance between the phone’s antenna and the user;
dell said that doing so will reduce exposure by about 95
* Buy a low-radiation phone. “Ask about the specific absorp-
tion rate (SAR) when purchasing a mobile phone,” said Har-
dell, “and buy one with as low an SAR value as possible.”
* “Restrict use by children and young adults.” Young pe¢-
ple have been shown to be more sensitive to ionizing radia-
tion and chemical carcinogens. We do not know whether cel-
lular phones have any effect on growing bodies, noted Har-
dell, but he thinks it is best to err on the side of caution.

“I think these three points fit well under the idea of pr
dent avoidance,” Hardell explained. “We have the tech
logical ability to reduce exposure—so why not use it?”

Dr. Kjell Hansson Mild, a coauthor of Hardell’s brai
cancer study, gave qualified support to use of a hands-
device: “If | were to use a mobile phone regularly for
hour or more a day, | would definitely get an earpiece,” ije
told Microwave News:But | do not think that temporary
use is of too much interest.”

-

Ees
Har-

ee

early 1990s.”

A May 24 press release from Wireless Technology Research
(WTR), anindustry-funded group that is sponsoring both the
Muscat and the ERI studies (84¢/N,J/A96 and M/A99), stated
that Muscat had found “a statistically significant risk of a rare
tumor called a neurocytoma” among cellular phone users as a
whole.

In fact, Muscat told/licrowave Newshe significant increase
was not in neurocytomas but rather in neuroepithelial tumors—
a broader class of which neurocytomas are one type. He said
that cellular phone users had a two- to threefold greater risk of
neuroepithelial tumors than did nonusers.

Muscat said he was “not inclined to emphasize” the increase
in neuroepithelial tumors, for several reasons. “When you start
chopping up the data and doing multiple comparisons,” he ex-
plained, “you increase the odds of a chance finding.” Also, he
noted, neuroepithelial tumors are a rare form of brain cancer,
and his study included an unusually large number: “The number
is considerably out of the ordinary, which indicates that there’s
some ambiguity in the classification of these tumors.”

As for the media focus on the fact of a statistically signifi-
cant increase, Muscat commented that, “This is an isolated find-
ing that’s being taken out of context.”

“I told WTR that these data were to be kept strictly confi-
dential,” Muscat said.

The May 22Nashington Poghdicated that Muscat had found
an association between cell phone use and tumor location for
right-handed—nbut not left-handed—cellular phone users. Mus-
cat toldMicrowave Newthat while this was an accurate descrip-
tion of his data, it is “not appropriate” to separate the two sides
this way, in terms of statistical analysis.

Hardell's recently completed study included 209 people with  Muscat hopes to submit his study for publication by the end

brain cancer. His team is now working on a larger study, whic

bf the summer. He is scheduled to present preliminary results in

will include 1,500 cases and an equal number of controls (seeid-June at a WTR symposium prior to this year's BEMS meet-
MWN, N/D97). “In our first study, the cases came from 1994ing in Long Beach, CA.

through 1996,” he said. “The new one will have data from 199

7 “Hopefully, when this study and Hardell’s are both pub-

through 1999, and from two additional geographic areas in Swéished,” he said, “people will be able look at all the data and
den—which adds up to most of the country.” Dr. Kjell Hanssormake some comparisons.” If the results are inconsistent, he added,

Mild of the National Institute for Working Life in Umed, a coau-
thor of the smaller Hardell study, said that they hope to prese

results from the new research at the annual meeting of the Big-

electromagnetics Society (BEMS) in 2000.
Muscat commented that, “Fifteen hundred cases will be

very large study,” and will represent a major step forward in sta-

tistical power. “Even if you start dividing up the numbers b
different lobes and so on,” he explained, “that’s big enough th
if there’s a real effect, you might expect to find it.”

Also under way is a multicountry study by the Internationa
Agency for Research on Cancer, based in Lyon, France, for whi
Hardell is the main collaborator in Sweden (M8&'N, J/F98
and S/098). Results are expected in 2003 or 2004. A brain cg
cer study by the U.S. National Cancer Institute in Rockville, MD
which is examining a number of possible risk factors, will not bé
completed until next year, the institute’s Dr. Peter Inskip tolg
Microwave NewgseeMWN, J/F93 and N/D97). Another U.S.
study, by Epidemiology Resources I(EERI) inNewton Lower
Falls, MA, has been on hold for a combination of financial an

it would be important to look at differences in types of phone or
patterns of use.

Danish Epi Study Under Way

An epidemiological study of cancer among cellular pho
users is now under way in Denmark. It is based on ann
t use of mobile phones by 550,000 Danish cellular phone s

scribers from 1982 through 1995.

“We are ready to begin risk calculations,” Dr. Christoffer

Lh Johansen of the Danish Cancer Society (DCS) in Copenhapgen

told Microwave NewPartial funding for the study has been

n- obtained from two of the main wireless phone companies

Denmark, TeleDanmark Mobil and Sonofon, as well as fro
the DCS.

While more funding must be secured before the stu
can be completed, Johansen is optimistic. He hopes to S
mit a paper for publication before the end of the summ
The study design is described in a papd&Radiation Pro-
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legal reasons (sé@WN,M/J96 and N/D97).

tection Dosimetry (83)p.155-157, 1999).
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EMF NEWS

NAS—-NRC Panel Criticizes RAPID Program;
Sees No Need for New EMF Health Research Effort

There is no need to fund an EMF health effects research prBAPID’sin vitro studies, it contended, “the few reported effects
gram, according to a National Academy of Sciences-Nationaliere small and their connection to disease processes are specu-
Research Council (NAS—NRC) committee that reviewed studative at best and irrelevant at worst.”
ies conducted under the EMF Research and Public Information (Dr. Robert Liburdy’s work showing that EMFs can block
Dissemination (RAPID) program. An NAS—NRC report releasedhe anticancer action of melatonin, which has been successfully
in May discounted reported EMF bioeffects on the grounds thaepeated three times since 1992 (@¥¢N,J/A98), is acknowl-
they have not been replicated. edged in a footnote, with the comment that none of the replica-

All replications attempted in the RAPID program had eithettions of Liburdy’s work have yet been published.)
negative or equivocal results, the committee concluded. It called The RAPID research program, established by Congress in
this lack of confirmation “an important contribution,” which has 1992, was intended “to determine whether or not exposure to
“reduced the credibility of many of the claims of biologic effectselectric and magnetic fields...affects human health.” Congress
of power frequency magnetic fields.” directed the NAS to “evaluate the research activities under the

The report also discounted RAPID studies that reported neprogram,” while the National Institute of Environmental Health
EMF bioeffects, arguing that unreplicated findings “have littleScience§NIEHS)was directed to give Congress an overall re-
value in answering the basic question of whether there are bipert on the program. The latter report is expected to be released
logic effects of low-level power frequency magnetic fields.” Inin June.

Since the health effects observed in epidemiological studies
“range from none to weak,” the NAS—NRC panel argued, they
cannot be accepted without “evidence that supports the biologic
plausibility of such an association.”

It acknowledged, however, that:

People evaluating epidemiologic findings in this field can arrive at
1) The committee recommends that no further special resegrch different conclusions, depending on their starting viewpoints. Those
program focused on possible health effects of power frequerjcy ~ concerned about protecting public health might lean towards ac-
magnetic fields be funded. Basic research on the effects of poper ~ ceptance of a possible association between magnetic fields and
frequency magnetic fields on cells and animals should contijue ~ cancer risk, whereas others might reject such an association based
but investigators should compete for funding through traditionfal 0N the lack of a plausible mechanism and the inability to identify
research funding mechanisms. possible confounders.

2) If, however, Congress determines that another time-limitgd, The NAS—NRC committee was critical of INEEH S Wbrk-
focused research program on the health effects of power fre- ing Group on EMF health effects, which decided last June that
quency magnetic fields is warranted, the committee recom-  power frequency EMFs should be regarded as a “possible hu-
mends that emphasis be placed on replications of studies fhat 3 carcinogen”—based mainly on the epidemiological evi-
Eave yielded SC|ent|f!caIIy promising clglms of effects and that dence. According to the NAS—NRC panel, the Working Group’s
ave been reported in peer-reviewed journals. Such a progfam . . . ]
would benefit from the use of a contract-funding mechani statemgnt conveys to the public a conclusm_)n that our COEnmlt—
with a requirement for complete reports and/or peer-reviewpd (€€ elieves is not supported by the underlying research.”
publications at program’s end. The committee c‘,:onceded that t_he_ W9rk|ng Group's reading
3) The engineering studies were initiated without the guidance ofthe’eV|dence was notgreatly dissimilar” from t_hat ofthe NAS-
of a clearly established biologic effect. The committee reco NRC S own committee on EMF health effects in 1997, though
mends that no further engineering studies be funded unlegs a it was “differently worded.” But the report argued that the NAS—
biologic effect that can be used to plan the engineering studies NRC’s 1997 formulation—that there was “no conclusive and
has been determined. consistent evidence” for EMF health risks—*more accurately

NAS—-NRC Recommendations on
EMF Health Research

These are the recommendations of the NAS—NRC commiftee
reviewing research conducted under the RAPID program:

4) Much of the information from the EMF RAPID biology pro-
gram has not been published in peer-reviewed jouhdd S
should collect all future peer-reviewed information resulting
from the EMF RAPIDbiology projectand publish a summary
report of such information periodically on tié€EHS Welbsite.

5) The communication effort initiated by EMF RAPID s

reasonable....There are two limitations to the effort. First, it|is

largely passive, responding to inquiries and providing infof-

mation, rather than being active. Second, much of the infornja-
tion produced is in a scientific format not readily understangl-
able by the public. The committee recommends that further
material...be written for the general public in a clear fashion|...

convey[s] the health implications of the underlying research to
the public.” It blamed the discrepancy mainly on the Working
Group’s use of the criteria developed by the International Agency
for Research on Cancer, which the NAS—NRC panel considered
inappropriate for EMFs.

The one member of the NAS—NRC panel who also served
on the Working Group, Dr. Walter Rogers, was the only member
of the Working Group to vote that the evidence actually showed
that EMFs “lack” carcinogenic properties (34@/N,J/A98).

The NAS—NRC committee stated that it was “difficult to
judge the quality, completeness or significance of the biologic
studies funded by the EMF RAPID program” because many of
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the results had not yet been published. “Some papers reportedfMFS Protect Cthk Embryos

be submitted or in preparation have not appeared,” it noted, “rai

ing concerns about the reproducibility or quality of their data."Against Cardiac Stress
Project summaries provided to the committee were said to be
“of uneven quality,” with most not giving complete results. Weak power frequency EMFs can help chick embryos sur-
_ Some observers were surprised that the NAS—NRC issuggle severe cardiac stress, according to Drs. Theodore Litovitz
its report when th&lIEHS had yet to submit its own report to and Andrea DiCarlo of the Catholic University of America in
Congress. “I am absolutely stunned,” Dr. Michael Marron of thgyashington. They attribute the protective effect to the increased
Office of Naval Research in Washington tMitrowave News.  production of heat shock proteins in response to EMF exposure.
“I had been told that the academy could not possibly issue its “There’s nothing subtle about the experiment,” Litovitz ex-
report so quickly.” Marron heads the federal interagency groupjained. “At the end, the embryos are either alive or dead.”
on EMF health effects research, which is to release its own re- The starting point for the studies was Dr. Reba Goodman'’s
port on the RAPID program later this year. research showing that low-level EMFs can activate gene ex-
“Every report by the academy—including this one—goespression of heat shock proteins in human HL60 cells. Despite
through a formal review process,” said Dr. Rick Jostes of thgheir name, heat shock proteins are formed not only in response
NRC, study director for the report. Far from being premature, hg heat, but also as a defense against a variety of other stresses.
said, the release of the report did not occur until months afterghey are known to minimize the damage to cardiac tissue caused
December 31, 1998, deadline. N by oxygen deprivation and reoxygenation, both of which can be
The NAS—-NRC reporthad few positive comments about theethal. Litovitz and DiCarlo believe that magnetic fields can pre-
RAPID engineering studies. “Many of the engineering studiepare chick embryos for such stress.
were of little use,” the committee stated. It complained that: Litovitz and DiCarlo exposed chick embryos for 20 minutes
The projects were commissioned without any convincing evidence to 60 Hz EMFs ranging from 40 mG to 100 mG. One hour after
of specific linkages between low-level magnetic field exposure and the EMF treatment, the exposed eggs and the unexposed con-
human health effects. As a result...they anticipate all possible field trols were placed in sealed containers and deprived of oxygen
parameters of potential relevance, without good reason to focus onyntil at least 60% of the controls’ hearts had stopped beating. At
any specific one. this point, the containers were opened, allowing oxygen levels
Of the 11 engineering studies conducted under RAPID, “onlyo return to normal.
two are regarded as noteworthy,” according to the panel: the Ener- Writing in the February 16 issue @irculation (99, pp.813-
tech 1000-person exposure study and an lllinois Institute of Techg16, 1999), Litovitz and DiCarlo reported that 68.7% of 506
nology study of field-reduction technologies. Overall, the paneéxposed embryos had a heartbeat 30 minutes after reoxygenation,
felt that the engineering studies were of “questionable” value.compared to 39.6% of the controls—a highly significant differ-
One significant conclusion from the engineering studies, acnce (p<0.0001).
cording to the panel, was that most people’s EMF exposures at These new chick embryo results “confirm our cellular stud-
home or at work are “remarkably similar.” The panel stated thaés and extend them to an animal model,” Goodman, who is at
most people are exposed to 1-2 mG, and “very few” to mor€olumbia University in New York City, said in an interview. “In
than 4 mG. (See also p.19.) each case, there are changes in transcription and translation caused
by relatively weak magnetic fields.”
Interestingly, Litovitz and DiCarlo found that a minor change
The members of the NAS—NRC panel were: Drs. John Ahearni the strain of hens was a key variable. In a paper recently pub-
(chair), Duke University, Durham, NC; Edwin Carstensen, emeritusjshed inBioelectrochemistry and Bioenergetics @8.209-215,

University of Rochester, NY; Raymond Erikson, Harvard University,1999), they document different results with embryos from two
Cambridge, MA; Maurice Fox, emeritus, MIT, Cambridge, MA; Jamesflocks of the same breed of hens.

Hoburg, Carnegie Mellon University, Pittsburgh; Walter Rogers, Uni- : .
versity of Texas Health Sciences Center, San Antonio; Jan Stolwijk While embryos from the first flock showed a response after

Yale University, New Haven, CT; and Thomas Tenforde, Battelle Pa‘ﬂfl 20-minute, 80 mG exposure, those from the second flock did

cific Northwest Laboratories, Richland, WA. not. Litovitz a_lnd DiCarlo failed to see a protective effectin these

The NAS—NRC panel expressed its thanks to several people, “ch§Mbryos until they extended the exposure to at least 60 minutes.
sen for their diverse perspectives,” who reviewed and commented on a Litovitz and DiCarlo believe that such genetic variations may
draft of the report. The reviewers were: Drs. Robert Adair, Yale Uniexplain the inconsistent biological responses seen in EMF ex-
versity;, Leeka Kheifets, EPRI, Palo Alto, CA; Ross MacDonald, emeriperiments. In the “henhouse project,” for example, one of six
tus, Unlver3|ty of No.rth Qarohna, Chapel Hill; John Moulder, Medical participating labs could not reproduce an experiment by Spain’s
College of Wisconsin, Milwaukee; Richard Saunders, NRPB, U.K.py. jocelyn Leal in which very weak pulsed magnetic fields
Herman Schwan, emeritus, Universny of Pennsylvania, Ph'ladelph'%paired the development of chick embryos. That lab used eggs
and Charles Stevens, Salk Institute, La Jolla, CA. from a different breed of hens (J&&VN,Mr83 and M/A8S).

The panel's reportResearch on Power Frequency Fields Com- “In oth f biol tic fact Ik i
pleted Under the Energy Policy Act of 1982available on the Inter- n other areas or biology, genelic lactors are Well Known to

net, and a hard copy can be purchased, at <books.nap.edu/catalBfCt experi‘r‘nental results,” DiCarlo EMCT(_)W?J\VG NewsBut,
9587.html>. It can aiso be ordered for $26.75, plus shipping, fronShe added, “When researchers can't replicate an EMF b|0_|09"
(800) 624-6242. cal effect, people tend to assume that the effect doesn’t exist.”
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Canadian Childhood Leukemia Study Finds No EMF Link (continued from p.1)

J/IA97). A number of prior studies had shown such an associax the year prior to the child’s birth and the child’s residence
tion, leading a panel at the National Academy of Sciences (NAS)om birth to the date of diagnosis, all using an EMDEX-C mag-
to conclude that children living near high-current power lineqetic field meter. Power line characteristics were classified ac-
did appear to have higher-than-expected rates of leukemia. Therding to both the wire-coding scheme first devised by Dr. Nan-
NAS panel doubted, however, that EMF exposure was to blanty Wertheimer and Ed Leeper for their landmark 1979 study and
(seeMWN,N/D96). the modified scheme developed by Savitz and Dr. William Kaune.
“This study is good enough to add evidence against there For measured magnetic fields and for high-current wire codes,
being a substantial association,” Dr. David Savitz, chair of théhere were no elevated leukemia risks. For all leukemia and for
Department of Epidemiology at the University of North Caro-acute lymphatic leukem{@LL) alone, the adjusted odds ratios
lina School of Public Health in Chapel Hill, said in an interview.(OR) for personal magnetic field exposures were 0.95 and 0.93,
In the 1980s, Savitz reported increased cancer among childresspectively.
living near high-current power lines (9&VN,N/D86). “There were no clear associations with predicted magnetic
McBride’s study was based on 399 children in five Canadiafield exposure two years before the diagnosis/reference date or
provinces, who were diagnosed with leukemia at up to 14 yeaower the subject’s lifetime or with personal electric field expo-
of age between 1990 and 1995. In addition, McBride's team ssure,” McBride wrote in thAJE.
lected 399 matched controls. EMF exposures were estimated The study was the first to ask children to wear an EMF do-
with personal measurements over a 48-hour period and with 24imeter for two days. “By looking at personal exposures, we ad-
hour EMF measurements in each child’s bedroom, both takeiressed some of the limitations of previous studies,” McBride
with a Positron meter. In addition, the researchers noted locsiid. She also highlighted the short time between the identifica-
power line characteristics and magnetic field measurements t&in of cases and the measurements.

the perimeter and the front door of both the mother’s residence )
Key Errorin AJE Paper and Abstract

Japan Set To Begin One of the few elevated risks reported in the McBride paper
1 i turns out to have been an error. In the abstract, published in the
Childhood Cancer Ep ! StUdy AJE the McBride team highlighted an OR of 1.72 for ALL among

The Japanese government has approved funds for athfee- those children who lived in houses with very high-current wir-
year epidemiological study of power line EMFs and child- g configurations two years prior to diagnosis compared to those
hood cancer. The effort will be the first of its kind in Japaf. g Jived next to underground wiring. This OR was actually

The E?¥|ro§m§rl1ltzgggr}(gys Ilz[atlﬁTal (Ijnitltute(;or Enr\]/ : 0.84 (see table, p.11). The error was due to a mistabulation of
e cod ' Ly | severlcolumns ofnumbers,accoring 1o McGride,

: : princip Most of the children were exposed to EMFs of less than 2
gator. Kabuto has been assessing the feasibility of such a : . ) .
large-scale study for over a year (S&/N, M/J98). mG (0.2uT) based on a time-weighted average: Of the 293lch|l—

The institute aims to go beyond measuring power fre- dren for whom 48-hour personal exposure c_iata were available,
quency exposures. “The study will evaluate the relationstip >4 Were exposed to 2 mG or more. The adjusted OR for these
between children’s cancers...and EMF exposures that gre- €XPosureswas 1.12, with a confidence interval (Cl) of 0.69-1.80,
vious studies have neglected to examine, such as high-lgvel relat|ye to exposures of less than 2 mG. McBride did not calcu-
exposures, harmonics and transients,” according to the NIES. late risks for those exposed to more than 3 mG.

Dr. Anders Ahlbom of the Karolinska Institute in Stock Only eight children and six controls were exposed to 5 mG
holm, Sweden, who is advising the NIES on the study, tdld  or more. This group had an unadjusted elevated risk of 1.48 with
Microwave Newthat the study’simportance will be enhancefl ~ a ClI of 0.49-4.42—but after adjustment for the age at which
by its large number of highly exposed subjects. each mother gave birth, maternal education, household income

The study will include as many as 1,000 children with  and the child’s ethnicity and number of residences, the OR went
leukemia and 500 with brain cancer, with each case matched down to 0.89 (Cl: 0.24-3.36).

to three controls, thilainichi Shinbuna leading newspa- “The study tells you that kids are not highly exposed. This is

per, reported on April 20he institute has not yet released  reassuring,” Dr. Richard Gallagher, a coauthor and the chief can-

details of the project’s expected cost. _ _ cer epidemiologist at the BC agency, thlitrowave News.
Researchers at the NIES and at Tokushima Universfty Gallagher, who was the initial principal investigator on the

will be responsible for the EMF exposure assessment, as Well \jcBride study, noted that little could yet be said about the can-

as for the evaluation of other possible risk factors, including  ~ar risk for exposures over 5 mG: “No study to date has had the

ar El’_%léugtc"?j' raql?geang rtn;?glﬁ?t'?r?éﬁfgeg:gr?selfjfﬁ?b . tIe statistical power to examine the high-exposure group,” he said.
 Study will be p uonal e 1% “My feeling is that we have not yet demonstrated that there is a

potential health effects of non-ionizing radiation that wgs risk at high exposures, but we cannot rule it out.”

launched last year in response to growing public concefns In an interview fror;1 her home in Boulder C.O Dr. Nancy

eMWN, M/J98). : . ; .
(seThe NIES saigl that it plans to exchange information wi Wertheimer also stressed the importance of looking at the chil-

the World Health Organization's International EMF Projedt  dren who are most-highly exposed. “The McBride study has
in Geneva as the study proceeds. unusual and potentially serious exposure assessment problems,

particularly for the highest exposure groups,” she said.

- =
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The one remaining elevated risk found by McBride was thdt
for children living near high voltage power lines. The adjuste
ORs for those whose homes were within 50 meters of a transm
sion line of at least 50 kV were 1.31 and 1.65 for all types of ley
kemia and for ALL, respectively. For children living within 100
meters, the ORs were 1.81 for all leukemias and 1.99 for ALL.
These results were not statistically significant and had large Cls-
due to the small number of cases. There were seven cases
four controls within 50 meters and 14 cases and seven contr

from nine countries—Canada, Denmark, Finland, Germany,

within 100 meters of power lines of at least 50 kV.
. New Zealand, Norway, Sweden, the U.K. and the U.S -

McBride pointed out that the cancer risk was higher at dig ) > A
tances greater than 50 meters from a power line. But one of Her Ahlbom told Microwave NewsHe said that it should be
coauthors, Dr. Gilles Thériault, was not swayed by this apparept completed by January 31, 2000.
inconsistency. “When you have so few cases, you expect varfa- . _he National Cancer Institute study headed by Dr. Mart
tion,” he toldMicrowave News:You cannot put much weight | -in€tis the single U.S. study to be part of the multination
on this lack of dose-response.” Thériault is the chair of the D4 tnrr:eta-analyss, which is being funded under a contract frg
) : ; . : e European Community (SBBVN,J/F96).
partment of Eplde_m!ology, _Blostat|st|cs_ and Occupational Healt In a separate meta-analysis of 15 EMF—childhood Iel
at MCG'" University's medical school in MontreQI: . kemia studies, published at the end of 1998, Dr. Daniel W4
A review of the literature shows that those living in house$  gnperg of the Environmental and Occupational Health S
that were next t'o_h|gh vpltage transmission Ilnes_ have a fairly ances Institute in Piscataway, NJ, found “relatively stror
constantisk,” Thenaul; said. “We kee_p observing thls anomaly.”|  and consistent support for a somewhat weak elevated ri
One of the most important studies to show a link betweep  (seeMWN,J/F99).
living near transmission lines and cancer among children is tf At the request oMicrowave News\artenberg added
Swedish, Feychting-Ahlbom study ($48VN,S/092). But Gal- the McBride data and recomputed the risks. He found only
lagher commented that he prefers his and the NCI's strategy |of small changes. The odds ratio for wire code risks went doyvn
investigating the myriad possible causes of cancer. “We wantfo approximately 10%, he said, while there was no changg in
know what is causing childhood leukemia, while the Europeah the risk associated with spot measurements. For calculgted
studies are only looking at EMFs.”

fields, the odds ratio decreased but the association became
In addition to measuring electric and magnetic fields, th

Multinational Meta-Analysis on
5" Childhood Leukemia Due Next Year

The McBride childhood leukemia data are included infa
meta-analysis being carried out by Drs. Anders Ahlbom aphd
L Maria Feychting of the Karolinska Institute in Stockholm i
Anctollaboration with an international group of researchers.
hls  The meta-analysisombinesepidemiological studies
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statistically significant because of the larger number of casgs.
Positron dosimeter also captures high frequency transients (g “Unless we get an additional study with either extremely
MWN, M/A94 and N/D94). The McBride paper did not detail

any results based on transient exposures. “We have taken an
tial look at the transient data and we plan to publish them,” sh

different results or an extremely large sample size, we are
ni- unlikely to see a substantial change in the average effegt,”
e Wartenberg said.

said. “But there does not seem to be much exposure.”

Initial funding for the study came from the Canadian governappear in the June 1999 issue of$lsandinavian Journal of
ment, through the federal agency Health Canada. Later, the G&rk, Environment & Healtihe lead author is Dr. Jan Dead-
nadian Electricity Association (CEA) paid for half of the study’sman of McGill University. The second, which is in review at the
total cost, and half of the CEA share was paid by the U.S." EPR$ame journal, looks at the use of statistical modeling to predict
“We sent a report to our sponsors a year ago,” McBride said. lifetime exposures. The lead author of this paper is Dr. Ben Arm-

Two additional papers have been prepared. The first, whicstrong of the London School of Hygiene and Tropical Medicine
addresses exposure variability in the personal measurements, wilthe U.K.

Revised Table 6 in McBride AJE Paper

The revised data presented below were providdidcmwave Newdy Mary McBride. The errors in Table 6 of the published pap
(AJE,p.839) were first pointed out by Dr. Nancy Wertheimer. McBride will be publishing a correctionAdEhe

=

Wire configuration code Cases  Controls Odds 95% Adjusted 95%

of residence two years Ratio Confidence Odds Confidence
before diagnosis/reference Interval Ratio* Interval
Underground 59 44 1.00

Very low current 57 69 0.61 (0.35-1.08) 0.59 (0.31-1.09)
Ordinary low current 60 60 0.75 (0.42-1.34) 0.72 (0.38-1.35)
Ordinary high current 74 83 0.66 (0.38-1.17) 0.69 (0.37-1.28)
Very high current 24 22 0.84 (0.40-1.75) 0.70 (0.31-1.56)

*Adjusted for maternal age at birth of subject, maternal education, household income, ethnicity and number of residgecesintsudirth.
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FROM THE FIELD

Letters to the Editor Carlo Accuses Lai and Singh of Libel
Carlo Defends WTR’s Record In a May 14 letter to Dr. Richard McCormick, the presit
dent of the University of Washington, Seattle, WTR’s Carlo
May 15, 1999 called the Lai-Singh letter telicrowave Newslibelous.”
To the Editor: Carlo charged that the two university researchers engagef in
Enough is enough! “a pattern of slanderous conduct” over the past several years.
Your pattern of libelous and uninformed commentary, “reporting’] In his four-page letter, Carlo disputed the factual accli-

and editorializing on the activities of Wireless Technology Research racy of Lai and Singh's account of their dealings with WTR,
(WTR) over the past six years has reached a new level of absurdjty andrequested aneeting with McCormick “to discuss this
with your most recent attack (sE®VN, M/A99). While | personally very serious problem” in order “to resolve this outside ¢
have refrained from dignifying your ad hominattacks on me with the courts.” Carlo has circulated this letter widely to the press.
any response, | am compelled to set the record straight as you have rjow  An assistant to McCormick tolMicrowave Newi early
attempted to impugn the reputations of my colleagues Drs. Don McRe¢e June that a “formal review” is under way and that no megt-
and Graham Hook, Joshua Muscat, the American Health Foundati¢n ing has yet been scheduled.
and Integrated Laboratory Syste(tsS).
First, the letter you published from Drs. Lai and Singh in your lat-
estissue is a mesh of innuendo, half-truths and outright lies about WTRg power lines—all presumably to sell newsletters and to promote
Drs. McRee and Hook, and ILS. That you should publish such a longpurself as a television news personality.
letter without first allowing those who are mentioned in it a chance to  You have continuously overlooked the important contributions of
respond takes the letter out of the realm of “letter to the editor” and inteoth WTR and the wireless industry. You have derogated the wireless
the realm of reporting. Further, the reporting over the years in youdndustry, who, in an unprecedented manner for business, has voluntar-
own newsletter substantiates that you knew or should have known @ and publicly assumed the responsibility for health impacts from
the inaccuracies before you published it. What is your motive? their products and services. The mechanism they chose, including sur-
Second, your position that | would “dangle” positive results in frontveillance and research through WTR, was developed in concert with
of your reporter to induce “a major story” to help secure follow-upthe Food and Drug Administration, the government's Interagency Work-
funding for WTR is preposterous on its face and self-aggrandizing oimg Group on RF and the reasoned recommendations of a congression-
your part. In your May/June 1997 issue, you reported that the WTRIly mandated report by the General Accounting Office. This is a model
program would end in the middle of 1999 and that | had been asked byat should be emulated.
the industry and agreed to stay on until that time. You knew in 1997 The process has worked, the necessary science continues to unfold
that my tenure at WTR would be up this year and that the future @nd the publicontinuesto berotected. That should be your bottom line.

=

WTR was in the hands of the industry, not mine. Nothing has changed, George Carlo, PhD, MS, JD

so why report otherwise? Chair, Wireless Technology Research
Third, your implication that the evidence of “genetic damage has 1711 N Street, NW, Suite 400

been around for a long time, and WTR never seemed too worried be- Washington, DC 20036

fore” betrays the fact that no one anywhere in the world has been able
to substantiate the peculiar findings of Lai and Singh regarding genetic

damage from RF, although many scientists have tried, including Lai Iy :

and Singh themselves. That your bias in reporting shows through is no Chou Issues Clarification

surprise, but your pattern of frivolously playing with the emotions and May 27, 1999
concerns of millions of consumers who use cellular phones borders [ag the Editor:

the] criminal.

tation of the Muscat study to support your thesis that WTR is “cryin er concerning my involvement with the WTR-sponsored DNA study

wolf” is ridiculous. When the peer-review process is completed an eeMWN, M/A99).

the study is made public, those data will speak for themselves. Joshud) Before | left the City of Hope, which was after my three-year

Muscat and | are not in disagreement about the findings, as will beWTR contract expired on April 16, 1998, | made all necessary

abundantly clear. arrangements to ensure that our obligation in exposing animals was
Fifth, your assertion that the credibility of WTR rests with funding fulfilled. | made two trips to the City of Hope during May and June

disclosures to you is outright arrogance. Since its inception, WTR hasof 1998 to check on the progress of the extended contract. There

been subjected to the most rigorous of annual audit procedures, manwas no problem with our part of the contract.

dated by the industry, implemented by top accounting firms and re- ) A\WTR representative was our quality assurance [QA] monitor,
ported to the industry by an independent audit committee. Furthermore 5¢.ording to good laboratory practices. Following the contract, the
in your newsletter you have published WTR research expenditure in-gy a5y re results including the codes were submitted to WTR. John
formation every year since 1995, and in significant detail. You have McDougall, who exposed the rats, was the only one from the City
repeatedly refused to come to WTR and review our material and learns Hope who knew the codes. After he signed the data sheets, they
about our program. Your “reporting” with respect to WTR is therefore \yare turned over to the WTR QA monitor. My departure did not

Fourth, your attempt to create a controversy regarding the interpigs' I would like to clarify the statements made in the Lai and Singh let-

uninformed and just plain wrong. alter the submission process.

Overall, your treatment of the very important public issue of the C.K. Chou, PhD
potential health impact of wireless technology amounts to theater mas- Motorola Florida Research Laboratories
querading as journalism. You have attempted to propagate this contro- 8000 W. Sunrise Blvd., Plantation, FL 33322
versy in the same manner you have propagated the controversy regard- E-mail: <ECC017@email.mot.com>
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NAS—-NRC Panel Members on Press Release on 1996 EMF Report:
“We Had No Input”

One of the most controversial aspects of the release of the National Given the concern over the possible misinterpretation of our study,
Academy of Sciences-National Research Councils (NAS—NRC) repost, least three committee members asked to be involved in the review of
Possible Health Effects of Exposure to Residential Electric and Magall public release materials well in advance of the release, in addition to
netic Fieldspn October 31, 1996, was the academy’s press release. Ate committee chair and cochair. Two were not involved and one in-
the time, a number of the members of the NAS—NRC panel complainasived only days before the release, and major concerns were not ad-
that the press release did not properly reflect the substance of the rdressed. The result was that nearly half of the 16-member committee
port (seeMWN, N/D96). A few weeks later, seven members of the 16was dissatisfied with the final release materials, over which we had no
member panel made their views known directly to Dr. Bruce Albertsnput. Is there some action thé&S—NRCcan take to give the public a
the president of the academy (8#/N, J/F97). The full text of their more balanced understanding of the report? We look to you for sugges-
letter, which was recently obtained klcrowave Newsjs reprinted  tions.
below. In addition, we have one recommendation. For developing press

January 2, 1997 ojease or public informational documents related to the release of fu-
Dear Dr. Alberts: ture reports, we urge you to involve any and all interested committee

As members of the NAS—NRC Committee on the Possible Biologimembers in the review process at the same time as the committee chairs
cal Effects of Electromagnetic Radiation, we write to express our corand cochairs. While this does increase the complexity of the logistics,
cernover the press efforts associated with our report and to recommaeitidill result in better and more accurate press materials.

a strategy to lessen the chance of a similar occurrence with other reports. As the NAS—NRCcontinues to take on cutting edge, controversial

Our report addressed a fairly controversial issue of concern to sdssues, abiding by the fragile consensus carefully crafted by committee
entists and the public. In our view, the press releases (both hard comembers is increasingly important.
and video) tended to emphasize one aspect of the committee’s conclu-

sions rather than providing a more balanced presentation, and the ne@¥y Anderson, PhD Daniel Driscoll, PhD
reports reflected this. Even the headline on the video release misrepfatelle Pacific . New York State
sented the results: “New Report Finds No Evidence of Health Hazafdorthwest Laboratories Department of Public Service
from Residential Electromagnetic Fields.” Certainly we found evidenceichland, WA Albany, NY
the debate was on the reliability and consistency of these data. The spgan Jelinski, PhD Richard Luben, PhD
cific wording contained in the report, which we all stand by, was arCornell University University of California,
rived at after careful review, consideration and negotiation. We believiéhaca, NY Riverside
that p(_aople notinvolved in the committee process were not sufficientlﬁ avid Savitz, PhD Maria Stuchly, PhD
sensitive to the careful crafting of the report and the importance of mUniversity of North Carolina, University of Victoria

ance and specific wordings arrived at by the committee. In-depth res

. apel Hill British Columbia, Canada
porters who compared the report to the press release noted the disparity
and, in some cases, questioned the credibility and objectivity of the Daniel Wartenberg, PhD
NAS—NRC onthis issue. It has put us as committee members in an University of Medicine & Dentistry of New Jersey
awkward position of being asked to explain the contradictions. Piscataway, NJ

“MIicrROWAVE NEWS” F LASHBACK

years 15 Ago « BC Hydro offers to buy the homes of those living along a right-gf
« The EPA delays the release of its proposed RF/MW radiation ey on which it has built a new 230 kV power line. The Canadign
posure guidelines, citing an “internal debate.” The agency’s assi&ltility says that it will put any property it buys back on the market.
tant administrator indicates that the guidance may be abandoned.Paul Brodeur publishes a three-part seri€Bhia New Yorker
« After exposing rats to 2.45 GHz radiation, Drs. Don McRee and@ddressing health, scientific and political issues related to EMFs
H.G. Davis of theNIEHSfind that local SARs in the brain can be from power lines, radar and VDTs.
two-to-three times higher than whole-body SARs. vears 5 Ado
« Dr. Mays Swicord of the FDA and Dr. Christopher Davis and Glen g
Edwards of the University of Maryland report that microwave ra-e Utility companies win three EMF lawsuits in a row, prompting p
diation can cause “direct excitation of the DNA molecule” at 8-12Georgia Power Co. lawyer to comment that, “The plaintiffs’ bar
GHz. should look long and hard before bringing another one of these cages.”
« The U.S. military nears completion of a transmitter in Alaska thiat
vears 10 Ago will use powerful RF radiation to modify the ionosphere for pos-
« Antoinette Yannon settles with RCA Corp. for $250,000 to con-sible military applications. The project is known as HAARP, or the
clude a 13-year wrongful death suit. She charged that 15 years lofgh Frequency Active Auroral Research Program.
microwave exposure from RCA's relay equipment at the New Yorle Digital mobile phone radiation affects the duration of, and the
Telephone Co. gave her husband, Samuel Yannon, the neurolo@irain waves associated with, REM sleep, German scientists rs.
cal disease that killed him. Klaus Mann and Joachim Réschke discover.
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FROM THE FIELD

Hot New Papers

Christoffer Johansen, Nils Koch-Henriksen, Sgren Rasmussen and Jargen  S. Velizarov, P. Raskmark and S. Kwee, “The Effects of Radiofrequency
Olsen, “Multiple Sclerosis Among Utility Workers,” Neurology, 52, Fields on Cell Proliferation Are Nonthermal,” Bioelectrochemistry and Bio-
pp.1,279-1,282, April 12, 1999. energetics, 48)p.177-180, February 1999.

“Although MS is a relatively common, chronic neurologic disease irf'Since the changes in cell proliferation due to [GSM] MW radiation
young and middle-aged adults, its causes remain largely unknown; ngat an SAR of 2.1 mW/Kg] are of the same order of magnitude at both
ertheless, the evidence from epidemiologic studies seems consistent wighmperatures [3% and 39C], there must be another mechanism that

an environmental influence occurring on a background of genetic suiitiates the cell cycle reactions. The induction of stress to the cells
ceptibility. Our results do not support the hypothesis that EMFs areould be related to an increased release of stress proteins, e.g., heat
one of the environmental agents that play a significant role in the etioshock proteins (hsp), which need not be induced by heat only....Others
ogy of MS.” applying RF/MW radiation at much higher power levels and prolonged
Jan Walleczek, Esther Shiu and George Hahn, “Increase in Radiation- exposure times dld.nOt find a change in hsp '.e"e' after exposure. How-
Induced HPRT Gene Mutation Frequency After Nonthermal Exposure to ever, in these studies very long exposure times were l.‘lsed’ In some
Non-lonizing 60 Hz Electromagnetic Fields,”Radiation Research, 151, ~Cases up to one week. EMF exposure causes only transient effects and
pp.489-497, April 1999, long exposure times (hours, days) could result in a kind of adaptation,

“Our findings should not be linked to the health concerns raised b§° that small changes may not be detected.” (See also p.9.)

recent epidemiological surveys, since the flux densities we applied weBe Nelson, D. Snyder and P. Shaw, “Developmental Toxicity Interactions
higher by three orders of magnitude than thogg8.3-0.4uT [3-4 of Salicylic Acid and Radiofrequency Radiation or 2-Methoxyethanol in
mG]) that were found to be associated with small increases in candgts,” Reproductive Toxicology, 1$p.137-145, March/April 1999.

rates. On the other hand, while the flux densities tested here are walombined exposure to RF radiation (10 MHz) and the industrial sol-
above residential exposure levels, they are near or within the recoment 2-methoxyethan(®2 ME) produces enhanced teratogenicity in rats.
mended safety limits for occupational exposures to magnetic fields. [[SeeMWN,N/D91.] The purpose of the present research was to deter-
summary, our results are the first to suggest that moderate levels ofraine if the synergistic effects noted for RF radiation and 2ME are gen-
least one type of non-ionizing field, oscillating 60 Hz magnetic fieldseralizable to other chemicals. Since salicylic acid (SA) is widely used
of about 1 mT [10 G], may enhance mutagenesis in a mammalian cels an analgesic and is teratogenic in animals, SA was selected to ad-
system. Future studies should investigate whether such magnetic fieldieess generalizability. Based on the literature and our pilot studies, 0,
can act as an enhancerttf’PRT gene mutations in conjunction with 250 or 350 mg/Kg SA were administered by gavage on gestation Day
DNA-damaging agents other than ionizing radiation, such as enviror® or 13 to rats. Concurrently, rats given SA on Day 9 were exposed to
mental chemical genotoxins.” RF radiation sufficient to maintain colonic temperature &C4tr 60

Two Assessments: Little Evidence for RF/MW Radiation-Cancer Link

J.E. Moulder, L.S. Erdreich, R.S. Malyapa, J. Merritt, W.F. Pickard provement, since highly exposed populations are relatively small

and Vijayalaxmi, “Cell Phones and Cancer: What Is the Evidence  and assessment of exposure remains a serious problem.|The
for a Connection? (A Review),"Radiation Research, 15pp.513-  studies of long-term exposure of animals are also relatively
531, May 1999. weak.... It is often stated that the risks from exposure to RF

“A biophysical evaluation indicates that it is implausible to ex- radiation, even if real, are too low to be of significance to public

pect that cell phone RF radiation would have biological activit)}]ee(‘jl.th' Howeverl, |fhthe canc%( n;ks suglgested k.)y ts)lombe of(the
at the subthermal power levels characteristic of the current ger’ﬂ? Ies were real, t er|1 RF ra |z;1t|on cou" conceivably be a $19-
eration of cell phones. The published epidemiological studied! icant environmental cause of cancer.

of RF radiation do not suggest a causal association, but the studiMsrk Elwood, “A Critical Review of Epidemiologic Studies of
are few and all suffer from deficiencies in exposure assessmeffitadiofrequency Exposure and Human Cancers,Environmental
Cellular studies have largely been limited to genotoxicity testHealth Perspectives, 107, Supplementfi,155-168, February 1999.
ing. Although a few of these studies have suggested the pos$iFhe studies individually are weak and, as a consequence, [the
bility of genotoxicity, the weight of evidence is that RF radia- results cannot be easily interpreted in terms of cause and effect.
tion is not genotoxic. Assessment of the epigenetic potential oFhe major impression from these studies is their inconsistercy.
RF radiation in cell culture has been minimal, and the result¥here is no type of cancer that has been consistently associated
are equivocal at best. The studies of long-term exposure of aniith RF exposures. The epidemiologic evidence falls short|of
mals present no compelling evidence that long-term exposuithe strength and consistency of evidence that is required to come
has a negative impact on overall health and show no convincirtg a reasonable conclusion that RF emissions are a likely cquse
evidence that RF radiation is genotoxic in animals. Howeverof one or more types of human cancer. The evidence is weak in
some of the studies of long-term exposure suggest the possibikgard to its inconsistency, the weak design of the studies, [the
ity that RF radiation may have epigenetic activity, particularlylack of detail on actual exposures and the limitations of the styid-
at high exposure levels. A weight-of-evidence evaluation indiies in their ability to deal with other likely factors, and in so

cates that the evidence for a causal association between exmiadies there may be biases in the data used. Whereas the cur-
sure to RF radiation and cancer is weak. However, relevant datant epidemiological evidence justifies further research to clarlfy

in some areas are sparse. In particular, the epidemiological ethe situation, there is no consistent evidence of any substantial
dence is limited, and there is little immediate prospect for im-effect on human cancer causation.”
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min (or sham). Those given SA on Day 13 were also given 0 or 100 Cllpplngs from All Over

mg/Kg 2ME (gavage). Dams were sacrificed on gestation Day 20, and

the fetuses were examined for external malformations. The data prowhat we don’t want to do two, three, four years from now is to say,

vide no evidence of synergistic interactions between RF radiation ari¢dod—this was the tip of the iceberg, and we didn't see it!"™”

salicylic acid (resorptions and malformations).” (See also B. Nelson et__p, George Carlo, chair, Wireless Technology Research, Washington,

al., “Effect of Environmental Temperature on the Interactive Develop- on, the need for continued research into possible health effects of mobile

mental Toxicity of Radiofrequency Radiation and 2-Methoxyethanol phone radiation, quoted by John Schwartz (who notes that Carlo uses

in Rats,”International Archives of Occupational and Environmental a cell phone with a plug-in earpiece, allowing him to talk without

Health, 71pp.413-423, 1998.) holding the phone to his head) in “Study: Cell Phone Use May
Have Cancer Link,” Washington Postp.E2, May 22, 1999

G. Boorman, L. Anderson et al., “Effect of 26-Week Magnetic Field Expo-

sures in a DMBA Initiation-Promotion Mammary Gland Model in Sprague- ~ What is remarkable is how little public anxiety has been generated by

Dawley Rats,” Carcinogenesis, 2(bp.899-904, May 1999. almost a year of health scares about [mobile telephones]. Despite being

“The present study does not support the hypothesis that magnetic fid@{d that they might give us cancer or cause memory loss, we have just
exposure enhances breast cancer growth in the DMBA rat breast c&ne out and bought them in record numbers...

cer model. In fact, there were fewer rats with tumors in the 1 G, 60 Hz —Matt Ridley, in a column, “Mobile Phones Dangerous. Ah, Well...,”
exposure group compared with DMBA controls. When all carcinomas Daily Telegraph(U.K.), April 12, 1999

were considered, the total number of carcinomas induced was Iower‘jE:oncerns have been raised that the precautionary principle may be
all magnetic field exposure groups and this was significant for the 1 qp

00 simplistic to guide decision makers facing complex choices involv-

50 Hz_and 60 HZ. exposure g_roups....W_hlle this data is not sufficient 'i?l technologies with uncertain risks, benefits and costs to current and
establish a definitive protective effect, it does suggest that we are ure generations.”

missing a subtle promoting effect of magnetic fields....These data are, ] ) )
in part, inconsistent with studies suggesting that magnetic field eprg%gJOh” G”’I‘hamv Harvard _Ce’::]er for T'S,k A”a:z’s%v_ Bofjton' '”t‘f" May
sure may promote chemically induced breast cancer in rats.... The pogi299 Press release announcing the center's workshde Precautionary

. . . Principle: Refine It or Replace It?held June 3-4 in Washington (the
tive effects reported by Léscher and colleagues were often an earlier featured speaker in a session on EMFs was Dr. Ralph Keeney of Pros

onset of tumors or an increase in tumor size. There are also differences and Cons Consulting in San Francisco and the discussants were
between the studies of Loscher and colleagues and the present study..prs. Leeka Kheifets of EPRI in Palo Alto, CA, and Timothy McDaniels
(See alstMWN,M/A98 and M/J98.) of the University of British Columbia in Vancouver, Canada)

Bu-Tian Ji et al., “Occupation and Pancreatic Cancer Risk in Shanghai,  One of the prominent features of the redamiual Meeting of the So-
China,” American Journal of Industrial Medicine, 35pp.76-81, January ciety of Toxicologyn New Orleans was the debate on a hypothetical
1999. motion to have the results of mechanistic toxicity studies supersede
“The most consistent finding in our study was the positive associatioambiguous epidemiological data in chemical risk assessments for
between employment as an electrician and pancreatic cancer. Oveh@amans....The motion implies that one should choose either weak epi-
sevenfold overall risk was observed and the [odds ratio] rose to 9.3 fdemiology data or mechanistic information. However, both mechanis-
subjects with more than 35 years of employment among men. In addie data and epidemiological findings are often suggestive, but not con-
tion, intensity and probability of EMF exposure, as estimated by a [joblusive, when taken alone. With this in mind, it seems imprudent to dis-
exposure matrix], were associated with risk. However, no such consisard one set of inconclusive data for another set of inconclusive data.
tent excesses were found among women because of the small numbattead, scientists and policy makers should attempt to integrate all of
of female cases who were electrical and electronics workers or e#ie available data into health risk assessments.

posed to high levels of EMFs. Electrical or electronics worker wasthe  _p; George Lucier, director, Environmental Toxicology Program,
most frequent job category among those with high intensity of EMF National Institute of Environmental Health SciencegNIEHS),
exposure (24 of 28 exposed men and 14 of 15 exposed women had at Research Triangle Park, NC, in an editorial, “Why Not Use It All?,”
least one job related to electrical or electronics work). A possible ex- Environmental Health Perspective@ublished by theNIEHS),
planation for the increased risk among electricians may be related to  p.A232, May 1999 (the editorial is also available on the Internet at:
EMF exposures, although other exposures related to electrical machin- <http://ehpnetl.niehs.nih.gov/docs/1999/M5/editorial.html>)

ery manufacturing are possible, such as solvents, solder fumes and Gifffy, seven-year-old will start school in the fall, and he’s already wor-
ting oils. ried that he'll be the only kid in first grade without a phone.”
Artnarong Thansandote, Gregory Gajda and David Lecuyer, “Radiofre- —Olli Martikainen, Helsinki University of Technology, Finland, quoted
guency Radiation in Five Vancouver Schools: Exposure Standards Not Ex- by T.R. Reid in “Letter from Finland: A Cell Phone in Every Pocket,”
ceeded,”Canadian Medical Association Journal, 16pp.1,311-1,312, May Washington Postp.C3, May 26, 1999

4, 1999 (the paper is also available on the Internet at:<www.cma.ca/cmaj/ . .
vol-160/isste-9/131.htm>). “I wouldn't let a child sleep up under an old electric blanket or put a

“Although the purpose of the survey was to determine the actual lev: rl’gotorized alarm clock bes_,ide their _bed. My f(?,eling is there is no risk
of RF radiation in the analog (first-generation cellular phone) and pe lere, but there are these little nagging things.

sonal communications services (PCS, the new generation of digital cel—Dr. Richard Gallagher, British Columbia Cancer Agency, Vancouver,

lular phone) cellular base-station frequency bands, measurements also Canada, quoted by Margaret Munro in *Home, Dangerous Home,”
covered AM, FM and TV broadcast frequencies where possible....The National Post(Canada), p.AL7, April 27, 1999 (see p.1)
measureed power densities did not exceed the safety code limits. $ir, “Mobile Phones ‘Quicken the Brain'(Timesheadline, April 8,

light of the current scientific understanding of the risks of RF radiatior1 999). At last | know how my student son manages to do nothing much
exposures, we conclude that the levels measured during our study pogeg still gets results.

no health ”s.k to the students, SCth| staff Q,r the general public in c)r—Christopher Balkwill, Abingdon, Oxfordshire, U.K., in a letter to the
around the five Vancouver schools involved. editor, the Times(U.K.), April 13, 1999 (seMWN, M/A99)
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EXPOSURE ASSESSMENT

EMFs in Transportation...A new survey of EMFs encountered

in various transportation systems includes assessments of both
gasoline- and electric-powered cars, trucks and buses, passen-
ger aircraft, ferryboats and self-powered electric commuter trains.
Sponsored by the U.S. Department of Transportation (DOT) and
the RAPID research program, the study was conducted by Elec-
tric Research, a consulting firm based in State College, PA. In-
terestingly, it concludes that electric cars have field levels “simi-
lar to their conventional internal combustion counterparts,” based
on prototype electric vehicles with technology similar to that of
those now coming into mass production. For both gasoline- and
electric-powered cars and light trucks, the fields were predomi-
nantly below 60 Hz, and “magnetized steel belts in radial tires ap-
peared to be the common dominant source.” (See also a letter by
Dr. Samuel Milham on EMF exposure from steel-belted radials,
MWN,M/A98.) Fields above 60 Hz were stronger in some elec-
tric cars than in their gasoline-powered kin, but were still “only

a minor part of the total field environment” within the car and
were largely localized around travelers’ ankles. Passenger jets
were the only form of transportation that showed substantial fields
above 300 Hz, due to the fact that the AC power used onboard
aircraft operates at 400 Hz. By far the highest magnetic fields
(and the only significant electric fields) were found in the self-
powered commuter train, the only type of transit that produced
high readings at 60 Hz. In all systems, fields varied widely with
both time and location within a vehicle. Electric Research previ-
ously assessed EMFs for DOT in subway systems, passenger
trains and an experimental maglev train (g&&N, J/A93). Its

new studySurvey and Assessment of EMF Public Exposure in
the Transportation Environme(Report No.PB99-130908) can

be ordered for $51.00 (or $23.00 for microfiche) from: National
Technical Information Service, Springfield, VA 22161, (703) 605-
6000, Fax: (703) 605-6900, Web: <www.ntis.gov>.

MEETINGS

URSI Preview..Four different sessions will address mobile
phone health risks at the International Union of Radio Science’s
(URSI)general assembly in Toronto, Canada, the week of Au-
gust 16. On the 17th, speakers from three continents will be fea-
tured at “Hazard Assessment for Wireless Communication,”
chaired by lItaly’s Dr. Paolo Bernardi and France’s Dr. Bernard
Veyret. On the 18th, Drs. Ross Adey of the U.S., E. Bonek of
Austria and Niels Kuster of Switzerland will present a session
titled “Health Effects of Mobile Telephones.” On the 19th, Drs.
Om Gandhi and Yahya Rahmat-Samii, both of the U.S., will
chair “Computation of EMFs in the Human Body.” And on the
20th, the U.S.’s Dr. C.K. Chou and Japan’s Dr. Masao Taki will
host “Exposure Assessment for Cellular and Personal Telecom-
munications.” The emphasis on wireless communications health
research follows a resolution adopted by URSI's Commission K
on Electromagnetics in Biology and Medicine at the Kyoto, Ja-
pan, meeting in 1993 to promote a “broad-based research pro-
gram” (seeMWN, N/D93). URSI general assemblies are held
every three years. Other noteworthy sessions include two on the
bioeffects of EMFs and one on biomedical applications. In ad-
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dition, on August 20, there will be a session on EMI with medi
cal devices. The URSI meeting will be held at the University o ENERTECH Consultants
Toronto. For more information, contact the URSI managemert
office at (613) 993-7271, by E-mail at <ursi9@9@ nrc.ca> or o] AC Magnetic Field Shielding, DC Degaussing,

the Internet at <www.nrc.ca/confserv/ursi99/welcome.html>. Measurements, EMF Research and Consulting
300 Orchard City Drive #132, Campbell, CA 95008
PEOPLE (408) 866-7266 Fax: (408) 866-7279

Dr. James Linof the University of lllinois, Chicago, has been Web site: <www.enertech.net>

elected to the National Council on Radiation Protection and Mea-

surements (NCRP), which is based in Bethesda, MD. Amon[j
those reelected werRonald Peterserof Lucent Technologies/ Jerry L. PhiIIips, PhD
Bell Labs in Murray Hill, NJ, DrPaul Slovicof Decision Re-

searchin Eugene, O&)d DrMarvin Ziskin of the Temple Uni- Consultant on Non-lonizing Radiation Isstes

versity School of Medicine in Philadelphia....Ron Cameron 12790 Puesta del Sol
has taken over from Dtolin Roy as editor of thdournal of the Redlands, CA 92373
Australasian Radiation Protection Societfim Ayers has left (909) 389-0221

the CTIA, where he was vice president for communications, t E-mail: <phillips@pipeline.com>

become the president of North Light Public Affairs, an offshoo

=4

of North Light Communications in College Park, MD. Among

the parent group’s clients are the American Institute of Physiéss Bound VVolumes of Microwave News

and the Chemical Manufacturers Association. .
Order all three sets of bound issues and save 40%.

| | | | VISIBLE L-IGHT _1981-1985  1986-1990 _ 1991-
Myopia and Light-at-Night... Children who had slept in a room or___ Send mall threefor $750.00

with a night-light before the age of two were more likely to

become nearsighted, according to a study by researchers at th%repaid Orders Only. U.S. Funds or International Money Order, Plea
University of Pennsylvania Medical School in Philadelphia] MICROWAVE NEWS « PO Box 1799 « Grand Central Station
Those who slept in a fully lighted room were even more likely tg New York, NY 10163 « (212) 517-2800  Fax: (212) 734-031

1¢

become myopic. “ The absence of a daily period of darkness dur=

ing early childhood” appears to increase the risk of nearsightefi=
ness, Dr. Graham Quinn and colleagues reported in the May
issue ofNature (399,pp.113-114, 1999). The study, based o
479 children aged 2-16, found no link to the level of nighttim
light after the age of two. Only 10% of children who had slept i
darkness before they were two were later found to be myopif.
For children who had slept with a night-light, the figure jumpe
to 34%. Among those who had slept with a room light on befor|
the age of two, a majority—55%—are nearsighted today. T
data show a strong dose-response relationship. The risk of n
sightedness increased with increasing light, in a trend that is «Cellular Phones/Towers  ($38.50)
tremely significant (P<0.00001). The University of Pennsylva *EMFs & Breast Cancer  ($38.50)
nia team cautioned that these findings do not prove a causal con- *Police Radar ($38.50)
nection: For example, it is not known whether parents’ lightin
preferences might have been related to known risk factors fopr

nearsightedness, such as socioeconomic status or their pargnt§ MFs in the 90s: 1995-98 Updates  ($15.00 each)
being nearsighted themselves. But the researchers pointed but  complete sets of EMFs in the 90s (1990-1998)
that a link between light-at-night and nearsightedness is big- are also available for $95.00 each.

logically plausible. Myopia “commonly arises from excessiv Outside the U.S., add $5.00 airmail postage per update.
postnatal eye growth,” they explained, and the length of dail For the complete set, add $20.00.

exposure to light has been shown to affect eye growth in chic Prepaid Orders Only

Myopia in humans usually does not occur before the age of twp, U.S. Funds o International Money Order, Please.

but it has been shown that in various animal species “early n
natal visual experience markedly affects refractive developmen
Although the case is not closed, Quinn and colleagues wrote,
the time being “it seems prudent that infants and young childrgn
sleep at night without artificial lighting in the bedroom.”
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CLASSIFIEDS UPDATES

More 1999 Conferences

Everyone Agrees...

August 13-166th Annual Michaelson Research Conferenc&loud-
croft, NM. Immediately preceding the meeting, August 11-12, the U.S.
Air Force will sponsor aVorkshop on Infrared and Millimeter
Waves. For more information, contact: Dr. Eleanor Adair, AFRL/
HEDR, 8308 Hawks Rd., Brooks AFB, TX 78235, (210) 536-4698,
Fax: (210) 536-3977, E-mail: <eleanor.adair@aloer.brooks.af.mil>.

“ Microwave News is
mandatory reading for anyone
interested in EMF issues.”

—Steven Milloy, publishelunk Science Home Page
<www.junkscience.com>, May 25, 199

September 16-1Fiobile Telephones and Health: An Update on the
Latest ResearchRadisson SAS Scandinavia Hotel, Géteborg, Swe-
den. Contact: Les Wilson, Microshield Industries, 59 Southbury Rd.,
Enfield EN1 1PJ, U.K,, (44+181) 363-3333, Fax: (44+181) 372-3232,
E-mail: <microshld@aol.com>, Web: <www.microshield.co.uk>.

&I

Subscribe Today!

___1-Year Subscription (6 issues)—$325.00
(Outside the U.S., $350.00)

___6-Month Trial Subscription—$170.00
(Outside the U.S., $180.00)

October 4-6Effects of Electromagnetic Fields on the Living Envi-
ronment, Munich, Germany. A seminar hosted by the International
Commission on Non-lonizing Radiation Protecti@NIRP), the World
Health Organization (WHO) and the German Federal Office of Radia-
tion Protection. For more information, contact: R. Matthes, Institut fiir
Strahlenhygiene, Bundesamt fur Strahlenschutz, Ingolstadter Land-
strasse 1, D-85764 OberschleiBheim, Germany, (49+89) 31603 288,
Fax: (49+89) 31603 289, E-mail: <rmatthes@bfs.de>, Web: <www.

. icnirp.de> or <www.who.int/emf/>.
Enclosed is my check for $ P

Prepaid Orders Only.
U.S. Funds or International Money Order, Please.

November 21-24Biological Effects, Health Consequences and Stan-
dards for Pulsed Radiofrequency FieldsErice, Sicily, Italy. A semi-

nar sponsored by’ INIRPand the WHO. On November 26, there will
be aWHO EMF Research Coordination Meetingand on November

27 aWHO EMF Standards Harmonization Meeting. For more in-
formation, see October 4-6 above or contact: Dr. Michael Repacholi,
WHO, 1211 Geneva 27, Switzerland, (41+22) 791-3427, Fax: (41+22)
791-4123, E-mail: <repacholim@who.int>.
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Keeping Current: Follow-Up on the News

O The IEEE’'s Committee on Man and Radiation (COMAR)answers to the public, tHemescalled on telecom companies to

has drafted a “Technical Information Statement”Rassible
Health Hazards from Exposure to Power Frequency Electric an
Magnetic FieldsThe text and the list of contributors are avail-

fund the research.

# After issuing mobile phones equipped with earpieces to em-
ployees of his company, the Virgin Group (88&/N,N/D98),

able at <www.eece.ksu.edu/~rdmiller/COMARBOHZ.html>. 4,07 s Richard Branson has decided to sell phones that will

O For those who will not be attending the annual meeting of thimclude this exposure-reducing device as a standard feature, the
Bioelectromagnetics Society in Long Beach, CA, June 20-24).K.’s Timesreported on June 7. The phones, which Virgin will
the abstracts are up on the Web at <www.bioelectromagnetiasarket in a joint venture with the U.K. wireless carrier One 2
org>. Paper No.15-6 is especially noteworthy. One, are expected to go on sale before Christmas.

O The May 21Wall Street Journaieports that the FAA is now
advising airlines to allow their passengers to use maobile phon
“anytime the aircraft is stationary and is going to remain statior]
ary.” However, FAA rules still leave the decision on whether tg
permit cell phone use to the discretion of the captain\s&sl,
S/096).

O In an editorial in its May 26 issue, thissh Timescalled for a
national research effort on mobile phone safety. “It is not appr¢
priate that this work fall to scientists and institutions working
abroad,” the paper declared, noting that there are some one n
lion wireless phone users in Ireland. While suggesting that th
Irish government “could take a more proactive role” in getting

PS As We Go to Press

The National Institute of Environmental Health Scit
encegNIEHS)has announced that it will release its long
awaited report to Congress on the RAPID EMF heal
research program on June 15 (see p.8).

The full text of the report will be available on the
NIEHS Website: <www.niehs.nih.gov/emfrapid/home.
. htm>.

Nil- Microwave Newsil present detailed coverage of the
€ report in its July/August issue.

th
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VIEWS ON THE NEWS
What About EMF Health Risks Above 5 mG?

We hate to spoil the party being organized by the Nationaround the country who demanded answers to power line health
Academy of SciencégBlAS) and the electric utility industry, but questions. Workers, however, who may be exposed to higher lev-
we are not quite ready to toss EMF cancer risks onto the juré{s, have never organized in the same way about their own risks.
science heap. This is surprising because meta-analyses by EPRI, the in-

We do agree with Canada’s Dr. Richard Gallagher that hidustry’s own research arm, indicate a significant increase in both
and Mary McBride’s study is good news (see p.1). Most childrefeukemia and brain cancer among workers [@@¢N, J/F96
are not exposed to EMFs of over 5 mG, and below 5 mG, thend N/D97). The 1996 NAS study that many interpret as dis-
leukemiariskis small, if there is any risk at all at these low levelsnissing EMF cancer risks conceded that the workplace studies

But we also agree with Gallagher that these childhood EMFhave increased rather than diminished the likelihood of an as-
studies really don't tell us much about what may be going osociation between occupational exposure to [EMFs] and cancer.”
above 5 mG. As Dr. Gilles Thériault, who collaborated with Galla-  And cancer is not the only potential problem. Despite repeated
gher and McBride, told us: “We keep seeing smoke, but hauequests, thllIEHS RAPIDprogram never sponsored any stud-
not yet been able to spot the fire.” He was referring to those eies into Alzheimer’s disease and other neurological effects. Those
posed for long periods of time to higher field levels. concerns have been left hanging.

The new NAS report on the RAPID program states thatonly No one should forget that theéNIRPmagnetic field limits,
“very few” people are exposed to more than 4 mG (see p.8). bouted by industry and the WHO EMF Project as the model stan-
percentage terms, the number is relatively small, but the absdard to be adopted worldwide, allow children to be exposed con-
lute number is large: One million Americans are routinely ex{inuously to 1,000 mG and workers to 5,000 mG. We wonder
posed to average fields of more than 10 mG and over 5 milliohow many of those who endorse the standard would allow them-
to fields of more than 5 mG (s&8WVN,M/J98). This statistic selves to be exposed to such levels day after day.
comes from an Enertech survey, one of only two RAPID engi- It is welcome news that the McBride study does not show a
neering reports that the NAS panel singled out as noteworthyleukemia risk, but that does not mean we should ignore the mil-

The focus on childhood leukemia was propelled by motherons exposed to higher levels both at home and at work.

Mobile Phone Radiation Levels Should Be Made Public

The latest study by Sweden'’s Dr. Lennart Hardell suggestsraason to know each phone’s SAR, because every phone meets
possible link between mobile phone use and brain cancer. Hegally required safety standards. That misses the point: The cur-
cautions against jumping to conclusions, however, and is thhent debate is precisely about whether those standards are ade-
first to say that more research is needed. quate. People who are curious about how much radiation their

In the meantime, Hardell has some advice for cellular phonghones emit ought to be able to find out.
users: Do what you can to reduce your exposure (see p.7). “Ask Consumers can now choose their favorite color or style of
about the specific absorption rate (SAR) when purchasing a moiobile phone—but for a choice that might affect their health,
bile phone,” says Hardell, “and buy one with as low an SARhey can't get the information they need.
value as possible.” Hundreds of millions of wireless phones have been sold, and

But that is easier said than done. When consumers ask htfre industry has made billions of dollars in profit. Yet the public
much radiation they will get from a phone, they cannot get ais not given the results of tests that the government requires be-
answer. fore any phone is allowed on the market.

Mobile phone manufacturers will not disclose SAR values Intelligent people disagree about whether there is any reason
for the phones they sell. When BBE€anoramagpressed a Nokia to be concerned about mobile phone health effects. That is pre-
representative to reveal the numbers (see p.2), he bobbed aigkly why the industry should make SAR numbers public—
weaved around the question—and ultimately refused. and let consumers decide for themselves.

So far, only one company has broken ranks. In 1997, the small
German company Hagenuk began an ad campaign featuring gy crowavE NEWB published bimonthly. « ISSN 0275-658
slogan “Low Radiation Is Better” (sé#/V/N,S/097). Hagenuk | « po Box 1799, Grand Central Station, New York, NY 1016
had reason to brag: In tests by Dr. Niels Kuster of ETH in Zurich), (212) 517-2800; Fax: (212) 734-0316; E-maimwn@pobox.
the Hagenuk phone scored the lowest out of 16 mobile phonegom>; Web: <www.microwavenews.com> « Editor and Publish-
tested—with an SAR one-fifth as large as the highest-exposuyeer: Louis Slesin, PhD; Senior Editor: Peter Hogness; Assogiate
model. It was also one of the least expensiveNs&&l,N/D97). Editor: Douglas Barnes, PhD; Copy Editors: Jim Feldman, Roy

But Hagenuk met with unified hostility and pressure fro Thomas Jr.; Intern: Robin Marcus; Circulation Associate: Diana
other companies. “| feel threatened by representatives of the jnC0o0Per  Subscriptions: $325.00 per year ($350.00 Canadla &
dustry,” said a Hagenuk official in Sweden. And today, the Hagd- Fore'gbn’ U.S. flgl‘ds. 0”%)’ S'”g'e .C°p'.esf' $§?jg0 * c.:?]pyr'g ©
nuk low-radiation phone seems to have sunk from sight. tlegngg y Louis Slesin « Reproduction is forbidden without wit-

. s permission.

The industry’s standard position is that consumers have

w ol
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