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After anumbe of prominent, peer-reviewed studies indicating tha cell phoneradiation
can cause genetic damage, brain and blood cell dysundion and ahog of health problems
induding cancer, now comes a Danish study tha appearsto say thereisnodange at all.
And, tha is exactly what cell phoneusers want to hear Dif it istrue

Theproblem istha thenew Danish cohott study does not suppot thereassurances that
have been ascribed to it. It isaruse based upona program initiated by the
telecommunicationsindugry more than a decade ago to control theglobd scientific
research agendaconcerning cell phones and hedlth effects. Theindugry strategy has
been to fundlow-risk studies tha will assure a postive result Band then use it to
convince the news media and the publc tha it is proof tha cell phones are safe. Even
thoughthe actud science proved nothing of the sort.

It isagang this backdrop tha the Danish study provides an illugrative case history.

THE STUDY

In my training as aprofessiond epidemiologist, | learned early in my career howto
propely design a study to produe avaluable finding. In theprocessit became evident
tha it was also possible to skew a study in orde to produce a pre-ordaned outcome.
Andthisiswha appears to have hgopened in this Danish epidemiological study. This
study, fundel by the telecommunicationsindugry, was clearly created in order to
produe a postive, low-risk finding.

A low risk studyis onetha has minimal oppatunity to condudewith results contrary to
theinterests of theindugry. Epidemiological studies are targets because they are
observationd in nature ingead of experimental (the subjects are not manipulated
according to a study protocol) and there are methodological shortcomingsin all study
designs It istheaefore posible to design studies with pre-determined outcomes tha il
fall within therangeof acceptable science. Thus even highly flawed epidemiological
studies can be published in peer-reviewed joumds because they are judgead agang a
pragmatic set of standardsthat assume the highest integrity amongtheinvestigators.
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Experienced investigators clearly undestand theinfluences of variousdecisionsin the
study process, and tha is why epidemiological studies contain very extengve discussions
aboutmethodobgical assumptionsand shortcomings Because this in-depth knowledge
of methodsis a necessary skill for al epidemiologists, epidemiologica studies can be
relatively easy to manipulate Bin design, implementation and reparting.

The Danish Cohort Study Was Epidemiolodically Designed To Produce A Pre-
Ordained Podtive OQutcome

The study, dthoudh published in the Journal of the National Cancer Institute, followed a
pre-determined methodobgy tha gaveit little chance to find any increase in therisk of
cancer amongcell phoneusersin Denmark. Thebasis for this assertionis described
bdow. Thestudy was aso indugry-friendly from a public relationsperspective: severa
hundied thousand people could beindudeal in the study, and thusit could be packaged as
avery largestudy tha would seem meaningful to themedia. Prior to the onst of the
study, it would have been clear tha, if managed propely, the study could provide very
useful data for theindugry® postion tha cell phanes are safe.

The Working Hypothesis And Statistics Were Weighted Toward Finding No Risk.

* Theworking hypothesisinvolved looking at alarge group of cell phoneusers and
compaing thar estimated cancer expectancy with the general popuktionin
Denmark. Thecell phoneuser popuktionwas heterogeneousin terms of gender,
age, sodo-econorric status persond hedth habitsand occupdion. There was
nothing in theddinition of who was induded and who was not tha was actudly
relevant to cell phoneradiation exposure DBa cell phoneuser was defined as
someonewho made only onecall per week ove aperiod of six monthsor more.
Finding a cell phonerelated cancer risk amongthis groupwould be akin to
identifying excess lung cancer risk among people who smoked onecigarette a
week Bsimilar to finding a needle in a haystack.

* Theinvestigaorsfailed to indudestatistical power calculationsin thereport.
These data would have detailed specifically howlargearisk the study could
address aswell ashow largea statistical risk could be excluded with this study
design. A doubingortriplinginrisk could still bein thedaabutnat revealed
because the statistics were not robug enoughto find it. Leavingthe power
calculationsout of thereport opened thedoa for un-chdlenged, open-ended
assurances aboutthe safety of cell phones Bwhich were not based at all on daa
within the study.

* TheDanish investigaors failed to explain tha, even if taken at face value the
study can only rule out statistical risks tha are dramatically large. Infact the
study did not contain even onedtatistically significant finding that would attest to
theveracity of theheadlines tha it spavned. Theonly statistical findingin the



study had to dowith latency of more than ten years from thetime people began
usngthecell phoneto the development of thar tumor. Latency isavery poor
measure of cumulative exposure to cell phoneradiation as evidenced by a dozen
othe published studies.

The Study Included No Reasonable Expoaure Variables And Thus Created Bias

Toward A Finding Of No Risk.

The study covered phones used from 1982through1995bantiquetechnology that
bears little resemblance to thephonesin use today. Early phones opeated with
very different power profiles compared to moden phones and thusexposure
plumes with the ability to affect biological cells were very different. In addition,
backgroundlevels of information-carrying radio waves are orders of magnitude
higher in today@ environment than in the past; synergies between ambient
exposaures and phonerelated near-fields are more severe today than during the
time-frame of thestudy. Theinvestigators failed to point out these caveats and
the probability that thestudy has little relevance to the dange's of phones tha are
being used currently by more than 2 billion people aroundthe globe

Withoutquantitative exposure variables, it is not possible to obtain areasonable
assessment of cause and effect. In this study, all 420,000 people were assumed to
use thecell phoneexactly thesame way. No accountis madefor time onthecell
phoneat all. No measures of minutes or hours pe day of use wereinduded. The
undelying premise, therefore, istha everyonein the study used the phonefor the
same amountof minutes. Common sense and experience tells ustha would not
bethecase. Thisassumption of similar use produas a dramatic misclassification
of expoaure. Statigticaly, this bias leadsto asignificant underestimation of true
risk because the expoaure variable isimprecise. In this case, the exposure
variable has no precision at all because it isnonexistent. Thus statistical
findingsof norisk would be the primary expectation from this study design.

Further, in the early days of cell phones, time onthe phonewas very expensve.
People did notuse a cell phoneas a major source of communication. Thus
people in the Danish study were unlikely to have used cell phonesfor very long
each day. It istherefore reasonable to assume tha exposures across theentire
cohott were onaverage very low. Low expoaures coupled with no precisionin
thedistinguishing highfromlow exposures compoundsbiasin this study design
toward thenull. Thus at theoutset, it would be clear to both theinvestigators and
the sponors of the study that the chances of finding any increase in risk were
very minimal.



The Study Was Not Based On Any Previous Biological Findings, So Its Chances Of

Finding A Biological Risk Were Exceedingly L ow.

A basic tenet of epidemiologyistha hypothesesin studies should belinked to
biological mechanismstha will hdp explain the observationsin the research.
Studies intended to assess risk therefore induderationde that would address, for
example, brain tissue exposed within the near-field plume emanaing from a cell
phoneand subsequent biological respongs. Tha iswhy studiesthat have
provided the mog information aboutrisks in humansfrom cell phones have
focused on such epidemiological variables as conamrdance between the side of the
head where a phoneis used and the side of the head where atumor occurs. No
such rationde was induded in the Danish study design so the study had no
biological basis. Thus any finding of risk increase would be dueto chance and
therefore extremely unlikely.

Further, theinvestigaors took no accountin thar writing of findingsalready
confirmed in the peer-reviewed literature. Studies show that radio frequency
radiation causes biological cell membrane dysundiontha leadsto genetic
damage, cdlular dydundioninduding blood-brain barier leakage and disruption
of intercellular communication Dall harbinge's of seriousdisease, induding
cancer. Theworking hypothesis of the Danish study remained purely statistical
and by design stayed away from anything to do with mechanisms of disease. Itis
noteworthy tha disease mechanism data which portend disease are the weak point
in theindugry@ argument tha cell phones are safe.

Thelnvestigators Limited Their Access To Data That Would HaveM ade The Study

More Robust, Thus Limiting The Chances Of Finding Any Risk |ncrease.

Themod important datain this study would have come from people who used the
phones mog. Theenrollment criteriafor the study, onephonecall per week for
six monthsislikely to have created avery largegroup of study subjects who had
very little exposure to cell phoneradiation. Inthea priori study design, al
commercia phonesubgribers were excluded fromthe study. Consdering the
high expense of phoneminutes during the 1980sand 1990swhere the study was
focused, it islikely tha commercial subsribers would have been the heaviest
users. Theefore, a selected groupwho would have provided important
information on any disease risks actudly related to cell phoneradiation was
eliminaed by choice of theinvestigators.

Another important subset would have been those people who used ther phones on
the same side of the head where their tumors were located. Thiswould bethe
only subset of phoneusers with tumors who would definitively have been
exposed to measurable levels of cell phoneradiation in theonly part of the head
where theradiation could have an effect. Thos people were not culled outand
studied and thusan oppotunity to learn something important aboutbrain cancer



risk was missed. Because theinvestigators had access to subscriber information
and user lists obtained from thephonecompanies, it is reasonable to assume that
type of in-depth study could have been completed if theinvestigaors so desired.

Internal Inconsistencies Raise Red FlagsAbout the Methods.

Themod fundamental portion of a scientific report isthereview of prior literature
and a clear statement of the hypothesisthe study is intended to address based on
tha literature. Thebdance and fairness with which thereport iswrittenis
reflected in thereview of theliterature. It is noteworthy tha onthefirst page of
the Danish report virtudly al research tha indicated any risk from cell phones
was summarily dismissed. One specific quok by the Danish investigaors on
pageoneisillugrative: Mog studies have notfound a statistically significant
oveal assodation with therisk of brain tumors for use of 10 or more years,
except two, for which methodobgic issues have been raised.O Tha quoke does
not squae with thedata presented here in theappended Table 1. In the peer-
reviewed published literature, there are more than 300 statistically significant
findingsindicating an inarease inrisk. It isnoteworthy tha mog of the same
studies cited unde Table 1 are aso cited in the Danish paper.

In this study therisks of al types of cancer in the Danish men and women were
statistically low, except for cervical cancer in women. Those findingswould
suggest tha the popuktion of Denmark has acomparatively low cancer risk
oveaal. However, internationd cancer statistics show that Denmark is amongthe
top 15 countiesin theworld for cancer desths amongboth men and women.
Some tallies show Denmark to be nunmber onein cancer mortality amongwomen.
Thebottomlineisthat this study shows Danes have low cancer risk but theworld
data say they have high cancer risk. Thelow Danish cancer risk hypothesis does
nothold up and it suggests something is wrongwithin the study®@ data.

Theappaently low site-specific cancer risk findings could betheresult of a
systematic overestimate of the expected numbers of cancer cases tha were
calculated in thestudy. Tha would mean that theandytical agorithm, or the
method used by theinvestigators for calculation, was somehow altered or flawed.
If expected numbers are artificially high, then risk estimate numbers would be
artificially low. Such aphenomenonwould result in an artificial finding of no
risk in thestudy. Only theinvestigaiors themselves have control over tha aspect.

DISSEMINATION OF THE STUDY RESULTS

It isnotlikely an accident tha immediately after the Danish study was rel eased media
outets from aroundtheworld were somehow made aware of thenew study andthe
findings It isnoteworthy that thebland title of the study, GCellular TelephoneUse and



Cancer Risk: Updae of aNationwide Danish Cohott,Obears little resemblance to the
headlines it produced.

CCell Phones Don®Cause Brain CancerOD The Toronto Daily News

GCell Phones Don®Raise Cancer RiskOPReuters

(Big Study FindsNo Link Between Cell Phones, CancerODSJ Mercury News
CBtudy: Cell Phones Cause CancerOPAlbuqueque Tribune

Cstudy: Cell Phones SafeOBNewsday

GCell Phones Do Not Cause CancerOP Techtree.com, Inda

It isalso notlikely to be an accident that science groupsimmediately and aggressively
weighed in to validae the conduson.

* (Cellular Telephones Not Assodiated With Cancer RiskODJINCI Spectrum
* (Cel Phoney ScareObAmerican Coundl on Science and Health

It would strain the credulity of even themod casud obsrver to bdieve tha these media
and science groupswere anxioudy awaiting therelease of the Danish cohott updde.
That theinformation release was highly coordinated would be a reasonable assumption
based onthefacts. However, given theweaknesses in the study and the obvious
limitationsthat follow from those weaknesses in terms of ruling out a cell phonerelated
cancer risk, it isremarkable tha so many groupswould blindly runwith the headlines.

However, when a study like this Danish report is released, the media need areason notto
cove it, especialy agang thefrontal public relationsassault tha comes from the
indugry with therelease of new daatha they bdieve suppotsthear postion. No oneis
providing those reasonsto the media, so the stories run aroundthe globe

But, there is more goingon here.

In 1993,1 was asked by the cell phoneindudry to runa $285 million dollar research
effort, funded by theindugry and overseen by thefederal govenment. The program,
caled the WTR, was aimed at addressing the cell phoneand brain cancer question.
When theinitial studies seemed to indicate no problem, theindugry was pleased and
suppotive; but when the subsequent and more thoroughstudies indicated that cell phone
radiation caused biological changes, theindugry became displeased and soughtto close
down the program. Completed in 200Q the WTR program remainsthe largest ever
addressing cell phones and cancer.

Our WTR program aso had atie with the present Danish study. Back inthe 1990s two
of theauthors of the 2006 Danish study, John Boice and Joe McLaughlin, applied to the
WTR program for funding to do the same epidemiology study tha was released this
week. When they madethe proposl on behdf of ther company, the Internaiond
Epidemiology Ingitute, bath were employees of the Nationd Cancer Inditute. That
affiliation was an important part of howthey presented their credentials. After
congderation of their proposl, we denied them funding because we were not convinced



they would provide meaningful findings We also were not comfortable with the study
design that was presented to us theinvestigators put too much emphasis onthe
probability tha the study would notfindrisk increases. Because the program was funded
by theindugry, they might have thoughtthelow-risk pitch was wha we wanted to hear.
When we refused to give them funding to do thework, Boice and McLaughlin went
directly to theindugry with the same pitch Band they were hired.

The Danish study released this week is oneof many studies fromthis group of
investigators Ball conduding with similar findingsof notumor risk fromcell phones. In
2001,they released what they then lauded as oneof thelargest studiesto date, and Boice
went on atelevisontour to bluntthe effects of abook | co-wrote with renowned
Washington syndicated columnist, Martin Schram. Thebook, Cell Phones: Invisible
Hazards in the Wireless Age told of the clash of science and politics within the research
program and conduded tha by 2001,science had raised seriousred flags aboutthe health
of millionsof cell phoneusers.

The American Cancer Sodety isaso in onthe support bandwagonfor the Danish study.
Now circulating to attest to thefindingsof the study are comments from Michael Thun a
vice-president at the society. He has taken the podtion tha the Danish study confirms no
risk fromcell phones. It isnoteworthy tha in 20, scientists fromthe American Cancer
Sodety tegtified onbehdf of thecell phoneindugry in brain cancer litigation. Thecase
was brought in Federal Court in Baltimore, Maryland by surgeon Christophe Newman,
who had claimed that his termind brain tumor was the result of his cell phoneuse. The
American Cancer Sodiety testified tha thetumor had not been caused by his cell phone

Within ayear of tha testimony, areport was rel eased by the American Cancer Sodiety
that induded cell phones as oneof that year@ greatest cancer myths The subssquent
connection between the American Cancer Sodety and the cell phoneindugry was
arrogantly blatant. In 2005 Dr. Sanjay Gupta of CNN ran astory tha induded Mt. Sina
Medical Center surgeon Keith Black. Dr. Black believed tha thetumor tha took thelife
of his paient, famousattorney Johnnie Cochran, was dueto cell phoneuse. Theindudry
did not even reply to the questionsraised in the story aboutthelink between the tumor
and Johnnie Cochran® cell phoneuse. Ingead, the indugry subritted awritten
statement that smply referred to and quoted the American Cancer Sodety's report
indicating that cell phones were a cancer myth. Thus theindugry was able to use the
American Cancer Sodiety pgoe as apublic relationsshield to managethe story.

FINAL COMMENT

Theworld wants to knowtha thecell phones tha they have used and will continueto use
are safe. Butthe Danish study was epidemiologicaly condructed to produe afinding of
reassurance tha may well not have been suppoted even by amore professiondly
conceived study designed to really assess risk. The study has been trumpeted far beyond
any reasonable reading of thedaa as prodf tha cell phones are safe. Thisisadisservice
to consumers who want to bdieve that scientists and dodors can betruged to be honest



with data and to keep them safe. The Danish registry remainsavaluable resource. But,
we are still awaiting a prope epidemiologica study tha will be able to use tha resource
to hdp tell theworld what it needsto know.

Thecell phoneindugry indeed has a sophigticated program in place to guad ther
finanda interests. Tha isreasonable so longas harm to an unwitting public is not part
of theresult. One symptom of the effectiveness of the program is that indugry-funded
studies in many cases now produc indugry-desired outcomes. But tampering with the
integrity of scientists, scientific systems and public information stepsover thelines of
propriety tha are appropriate for protecting busness interests Despecially when the
casudty of theinterference is public hedth and safety.



Appendix

Tablel

Statistically Significant Findingsfrom
K ey Epidemiological Studies'?of the
Link between Cell Phonesand Tumors by
Sour ce of Finding BIndependent or Industry

Number Mean Risk Ratio’®
Independently Funded
Podtive Findings(show alink)
Malignant Tumors 182 2.7
Benign Tumors 25 2.7
Negative Findings(show no link)
Malignant Tumors 0 0
Benign Tumors 0 0
Industry Funded
Podtive Findings(show alink)
Malignant Tumors 59 12
Benign Tumors 39 15
Negative Findings(show no link)
Malignant Tumors 1 0.7
Benign Tumors 16 0.6

Foototes:
1. Indudestherecent Danish cohott study
2. Apperingin peer-reviewed journds since 2001
3. For example, arisk ratio of two indicates a doubing of therisk of tumorsin
cell phoneusers
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