Cellphones and Brain Tumors

15 Reasons for Concern

Science, Spin and the Truth Behind Interphone

August 25, 2009



“Today, more that ever before, science holds the key to our
survival as a planet and our security and prosperity as a nation.
It’s time we once again put science at the top of our agenda and

work to restore America’s place as the world leader in science and
technology. It’s about listening to what our scientists have to
say, even when it’s inconvenient—especially when it’s
inconvenient.”

— President Barack Obama

The Precautionary Principle

“The precautionary principle applies where scientific evidence is
insufficient, inconclusive or uncertain and preliminary scientific
evaluation indicates that there are reasonable grounds for concern that
the potentially dangerous effects on the environment, human, animal or
plant health may be inconsistent with the high level of protection
chosen.”

European Commission Communication on the Precautionary Principle
2nd February 2000

http://ec.europa.eu/environment/docum/20001_en.htm

http:/ /ec.europa.eu/dgs/health consumer/library/pub/pub07 en.pdf
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A quote from one of this report’s endorsers:

“In a world where a drug cannot be launched
without proof that it is safe, where the use of
herbs and natural compounds available to all
since early Egyptian times are now questioned,
their safety subjected to the deepest scrutiny,
where a new food cannot be launched without
prior approval, the idea that we can use mobile
telephony, including masts, and introduce WiFi
and mobile phones without restrictions around
our 5 year olds is double-standards gone mad. 1
speak, not just as an editor and scientist that has
looked in depth at all the research, but as a father
that lost his beloved daughter to a brain
tumour.”

Chris Woollams M.A. Biochemistry (Oxon).
Editor Integrated Cancer and Omncology News (icon
magazine). CEO CANCERactive.
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Cellphones and Brain Tumors

15 Reasons for Concern

Science, Spin and the Truth Behind Interphone

Introduction

Cellphones and Brain Tumors: 15 Reasons for Concern has been prepared to enable balanced
reporting on this important subject. It provides information on scientific findings from studies
on the risk of brain tumors from cellphone use. It includes studies independent of industry
funding as well as telecommunicationsindustry funded studies. Further, it includes
background information on the soon to be published Telecom-funded Interphone study.

In particular, the report’s purpose is to inform journalists and government officials of the
independent scientific findings that raise red flags, and also to address the design flaws in the
Interphone study protocol that results in an underestimation of the risk of brain tumors from
cellphone use. This report is fully referenced to enable further investigations and for detailed
fact checking.

We urge all readers to review the results from independent studies on the risk of brain tumors
from cellphone use discussed in this report, and to become familiar with the Interphone
study’s design flaws (see Appendix 1, A Description of Interphone Study’s Design Flaws). We
also urge readers to learn about the Precautionary Principle actions (see inside front cover)
that can be implemented by governments and by individuals to greatly reduce cellphone
radiation exposure (see Appendix 2, The Precautionary Principle Applied to Cellphone Use).

Major Points

e Studies, independent of industry, consistently show there is a “significant” 1 risk of
brain tumors from cellphone use.

¢ The electromagnetic field (EMF) exposure limits advocated by industry and used by
governments are based on a false premise that a cellphone’s electromagnetic
radiation has no biological effects except for heating.

1 Significant as used throughout this document, is a shorthand term-of-art for “statistically significant” which
means there is a 95% or greater probability that the finding is not due to a chance finding. Conversely, “non-
significant” is shorthand for “statistically non-significant” meaning that there is less than a 95% confidence that the
finding is due to chance. Also see the footnote in Concern 2.

3
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There are thousands of studies showing biological effects from electromagnetic
radiation at exposure levels far below where heating occurs (non-thermal effects). The
Biolnitiative Report provides extensive documentation of studies that show that there
are non-thermal effects. We urge readers to review this report. It can be found online
at www.bioinitiative.org.

e The names of the persons responsible for these Interphone study design flaws have
not been made public so they could be questioned about why these design choices
were made.

In no profession, and in particular for a public health matter, are the responsible people
not held accountable for the product of their work.

e In aggregate, the Interphone study’s design flaws substantially reduce the reported
risk of brain tumors from cellphone use.

These flaws are discussed in detail in Appendix 1. The flaws that result in an
underestimation of the risk of brain tumors include:
0 selection bias

0 treating study subjects who used a cordless phone as “unexposed” to microwave
radiation

insufficient latency time to expect a tumor diagnosis
unrealistic definition of a “regular” cellphone user
exclusion of children and young adults from the study

exclusion of many types of brain tumors, and

O O O O O

exclusion of people who had died, or were too ill to be interviewed, as a
consequence of their brain tumor

In the interest of truth in science, and fair reporting, this document has been prepared to provide
journalists and government officials access to additional information, independent of industry, in order
to enable a better understanding and balanced reporting of all sides of this important topic.

Interphone Study Background

The multi-million dollar, 13-country Interphone study was implemented to determine whether
there is a risk from cellphone use and 3 types of brain tumors: glioma (brain cancer in the
brain’s glial cells), acoustic neuroma (a tumor of the auditory nerve in the brain), and
meningioma (a tumor of the meninges - the lining of the brain and spinal cord). The
Interphone study included the risk of other tumors (e.g., salivary gland) but the results of
these studies are outside the scope of this document.
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The combined 13-country Interphone brain tumor results will soon be published, delayed by
four years since first promised 'l and still incomplete. Though the Interphone data collection
was completed in 2004, publication has been repeatedly delayed to such a point that the
European Parliament declared the delay “deplorable.” 12l Here we highlight the possible causes
of these delays.

Much is not known. Certainly, for considerable time we have known there has been internal
squabbling, with the Interphone researchers divided into 3 warring camps: those who believe
“there is no risk”, those who believe that “higher tumor risks are showing up and
precautionary measures are called for”, and those who believe in just not saying (publishing?)
anything. Bl As will be explained below, another reason for this four-year delay may be
embarrassment.

Though the combined results from all 13 countries have yet to be published there have been 14
Interphone studies with partial results published. Three studies have combined results from 5
countries (Denmark, Finland, Norway, Sweden, and the UK), [“¢land the 11 other studies have
reported results from individual countries [Denmark (AN); 2 Denmark (G & M); France (AN,
G & M); Germany (AN); Germany (G & M); Japan (AN); Japan (G & M); Norway (AN, G & M);
Sweden (AN); Sweden (G & M), and; UK (G)]. [717]

Surprisingly, the dominant finding of all 14 studies was that use of a cellphone protects the user
from a brain tumor! There are 2 possible conclusions that can be drawn from this unlikely
finding;:

1) either using a cellphone does provide protection from a brain tumor, or
2) the study design is fundamentally flawed.

Many epidemiologists believe such a finding is prima facie evidence of a deeply flawed study.
With the identification of 11 design flaws, [18] there is good evidence to support the second of
the 2 possible conclusions, as the most likely. These flaws create a systemic-protective-skew
that underestimates the risk to such an extent that it creates the appearance that using a
cellphone protects the user from a brain tumor.

The 11 flaws, and the resultant systemic-protective-skew may be a source of embarrassment to
Interphone study authors. For example, Professor Bruce Armstrong, Principle Investigator of
the Australian Interphone study, stated during his keynote address at an ACRBR? annual
meeting in November 2008,

“For meningioma you can see the upper 95% confidence bound is well below one.
Which means this is a highly significant reduction, an apparent reduction, in risk of
meningioma with ever having used a mobile phone. [pause] Does anyone here know
why mobile use protects against brain tumors, [laughter], particularly meningioma?
Does that sound plausible? Do you think it is at all likely, particularly to that extent?

2 AN: Acoustic Neuroma; G: Glioma; M: Meningioma.
3 Australian Centre for Radiofrequency Bioeffects Research
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No! So, immediately it tells you there something wrong here, there’s a problem here.”
[Italics indicates tonal emphasis during the talk] [**]

Appendix 1, A Description of the Interphone Study’s Design Flaws, provides the details of each
flaw.

It is also important to point out that in 2004, the second Interphone study to be published
raised considerable alarm when it reported a nearly 300% increased risk of acoustic
neuroma. [/ When a cellphone is held to the ear, it is the acoustic nerve that receives the
highest exposure. When results from all 13 countries are finally published, they will be
incomplete because acoustic neuroma results will not be included as “a complete set of the raw
Interphone data on acoustic neuromas has yet to be circulated.” [0l Five years have gone by
since the full set of acoustic neuroma data has been available, but it has “yet to be circulated.”

Finally, after a delay of 4 years, the 13-country combined Interphone study results, though still
missing the acoustic neuroma results, has been submitted for publication. We are concerned
that the “media statement” (AKA press release) accompanying the publication will mislead
the public into thinking there are no concerns.

Recommendations in Brief

It is our considered view that there are reasons to be concerned about cellphones and brain
tumors. We believe scientists, physicians, health advocates and concerned citizens should call
on their national governments to take a strong public health stand on this issue. Immediate
actions are available and are described in Appendix 2, The Precautionary Principle Applied to
Cellphone Use. We wholeheartedly echo the European Parliament’s recent call for actions. In
brief they are:

e Review the scientific basis and adequacy of existing exposure limits

e Keep certain establishments free of wireless device radiation, including schools, child
day care centers, retirement homes and health care institutions.

¢ Fund a wide-ranging awareness campaign aimed at young people and children

e Increase communications to the public about the potential health hazards of wireless
devices

e Create yearly reports on electromagnetic radiation exposures, describing the sources
and actions taken to protect public health.

See Recommendations on page 18 for a more extensive list of recommendations.

6



Cellphone and Brain Tumors - 15 Reasons for Concern

15 Reasons for Concern

Concern 1: Industry’s own research showed cellphones caused brain tumors.

Dr. George Carlo, leader of the Cellular Telecommunications Industry Association’s (CTIA)
$25M research project held 3 successive meetings in February 1999: first with the executives of
the CTIA, second with the Food and Drug Administration’s (FDA) Interagency Working
Group chartered with determining the safety of cellphones, and third with the CTIA Board of
Directors. At each meeting Dr. Carlo presented the results of CTIA’s own studies, which found
cellphone use was causing brain tumors. 2 P 21l Among the findings Dr. Carlo presented
were:

e astatistically significant doubling of brain cancer risk;

e a statistically significant dose-response* risk of acoustic neuroma with more than 6
years of cellphone use, and;

e findings of genetic damage in human blood when exposed to cellphone radiation. [?!" pp
205-206]

Concern 2: Subsequent industry-funded research also showed that using a
cellphone elevated the risk of brain tumors (2000-2002).

Three of the five subsequent brain tumor studies published between 2000 and 2002 had
Telecom industry funding. All 5 studies found “non-significant” 5 elevated risks for brain
tumors (from 64% to 94.7% confidence that the result was not due to chance) including a
“significant” 20% increased risk of brain tumor for every year of cellphone use. [21-26] ¢

4 Dose-response, an important credibility factor in epidemiology. In this context dose-response means, the longer
the use of a cellphone, the higher the risk.

5 Clearly the use of a threshold 95% confidence level to define “significance” in science papers is an arbitrary
convention. Statistical Process Control (SPS), used in factories throughout the world, uses 63% confidence as a
threshold to investigate process problems. Statistical significance is a continuum, not a threshold. To illustrate: is
94.999% confidence “non-significant,” while 95.000% confidence is “significant”?

6 Brain tumor risk with confidence intervals, p-value, and percent confidence are listed with the references.
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Concern 3: Interphone studies, published to date, consistently show use of a
cellphone for less than 10 years protects the user from a brain tumor.

All 14 Interphone studies published to date have found use of a cellphone for less than 10
years protects a cellphone user from a brain tumor. As Professor Armstrong said, commenting
on his Australian Interphone study’s finding of protection, “So, immediately it tells you there
something wrong here, there’s a problem here.” As noted above, either this is due to a genuine
protective effect from cellphone use, or it is because the Interphone study is riddled with
design flaws that underestimate the risk of brain tumors. 18] The effect of these design flaws is
that there was systemic-protective-skewing of all results. That is, the true risk is larger than the
published risk. For an explanation of these flaws, see Appendix 1, A Description of the
Interphone Study’s Design Flaws.

A similar example of results from another Telecom industry-funded study on the risk of
cancer among Danish cellphone subscribers found that cellphone use resulted in significant
protection from cancer, and also found for use of a cellphone for 10 or more years, significant
protection from brain tumors. [?7]

In both the Interphone studies and the Danish study, the authors disguised their statistically
significant protective results, by stating there was “no risk” of brain tumor, or cancer, from
cellphone use instead of communicating the actual results obtained.

The phenomenon that studies funded by an agency with a financial interest in the results
reports results favorable to their financial interest is, not surprisingly, common. It occurs
across many industries and is known as funding bias.

Dr. Henry Lai, Research Professor, Dept. of Bioengineering, University of Washington, has
analyzed studies investigating effects from exposure to electromagnetic fields (EMFs). EMF
industry-funded studies found effects from EMF exposures 28% of the time, and independent
studies found effects from EMF exposures, 67% of the time. [18]

For more information see Flaw 11: Funding Bias in Appendix 1, A Description of the Interphone
Study Design Flaws.
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Concern 4: Independent research shows there is risk of brain tumors from
cellphone use.

Studies led by Professor Lennart Hardell” in Sweden found significantly increased risk of brain
tumors from 10 or more years of cellphone or cordless phone use. Among their many
significant findings are the following;:

e For every 100 hours of cellphone use, the risk of brain cancer increases by 5%; [28]
e For every year of cellphone use, the risk of brain cancer increases by 8%; 2l

e After 10 or more years of digital cellphone use, there was a 280% increased risk of brain
cancer; [29]

e For digital cellphone users who were teenagers or younger when they first starting
using a cellphone, there was a 420% increased risk of brain cancer. [30]

Concern 5: Despite the systemic-protective-skewing of all results in the
Interphone studies, significant risk for brain tumors from cellphone use was still
found.

The Interphone study always finds a significant increased risk, or in one study, [** a near-
significant8 increased risk (91% confidence), of brain tumors when cellphone use is for 10 or
more years on the same side of the head where the brain tumor was diagnosed. ['8] Because the
systemic-protective-skew remains, the true risk is greater than the reported risk for every Odds
Ratio? reported in any of the Interphone studies. [18,31]

This suggests that when the 2 highest risks are combined:
1) 10 or more years of cellphone use, and

2) the cellphone was held on the same side of the head where the tumor was diagnosed,

then the true risk overwhelms the systemic-protective-skew such that a significant increased
risk is reported. Nevertheless, even in this case the true risk is still greater than the reported
increased risk.

7 Professor Oncology and Cancer Epidemiology, Orebro University, Orebro, Sweden
8 Near-significant means, >90% confidence, p<0.10 (the probability of a chance finding).
90dds Ratio: The relative risk of brain tumors in cellphone users when compared to non-cellphone users.
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Concern 6: Studies independent of industry funding show what would be
expected if wireless phones'® cause brain tumors.

We would expect:
¢ The higher the cumulative hours of wireless phone ' use, the higher the risk; 18
e The higher the number of years since first wireless phone use, the higher the risk; 28]
e The higher the radiated power from cellphone use, the higher the risk; (32

e The higher the exposure (use on the same side of head as the brain tumor), the higher
the risk, 2933 and;

e The younger the user, the higher the risk. 34

Indeed, Professor Hardell’s Swedish studies, which were not funded by industry, are
consistent with what would be expected if cellphone use caused brain tumors. Such
consistency increases the credibility of any epidemiological study.

Besides the Hardell studies, tellingly, there has been only one other study independent of the
Telecom industry. Published in January 2001, this early (data collection was from June 94 to
August 98) study reported a 70% increased, though non-significant, risk (75% confidence), of
acoustic neuroma. 24

Why are there no other independent studies? The $4-trillion-a-year Telecom industry 1351 has
provided large sums of money for studies on the risk of tumors from cellphone use. Before the
Interphone study existed, Telecom industry groups went to various national governments
saying they would provide funds for such studies if these governments would do the same.
Many of these governments agreed to participate with the Telecom industry groups, and thus
these governments were effectively pre-empted from funding studies independent of the
Telecom industry.

And, these governments’ attitudes towards the Telecom industry are certainly not immune
from the influence of the billions of dollars in annual revenues received from this industry.

Concern 7: The danger of brain tumors from cellphone use is highest in
children, and the younger a child is when he/she starts using a cellphone, the
higher the risk.

“In [2005 in] the United States, studies show that over fifty percent of children own their own
personal cell phones.” B¢ Since 2005, the percentage of children using cellphone is much
higher.

10 Wireless phones: cellphones or cordless phones

10
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Since “texting” became popular it is common that children sleep with their cellphones
underneath their pillows. The cellphones are in vibrate-mode so their parents won’t hear the
phone ring. When a message arrives, the child wakes up, and sends a text message reply (so
the parents won’t hear them talking). Because cellphones are frequently radiating unless
turned off, and irrespective of sleep deprivation, even though the cellphone beneath the pillow
is radiating far less average power than when a phone call is being made, sleeping with a
cellphone beneath a pillow results in a night-long exposure, every night.

An Israeli study of brain tumors resulting from scalp irradiation of children (average 7 years of
age) with X-rays found 40 years later, that the children who were exposed when they were
younger than 5 years had the highest risk (a 356% increased risk of a brain tumor), children
who were irradiated between 5 and 10 years of age had a 224% increased risk, and those who
were irradiated at over 10 years of age, had a 47% increased risk of a brain tumor. [37]

Brain tumor risk increases as the age of an exposed child decreases. But the age at exposure
has no effect on latency time. Whether children or adults, the latency time between first
exposure and brain tumor diagnosis remains the same (~30 years). [37]

If the risk of brain tumors is still increasing after 40 years from a single X-ray to the scalp,
could it also be that risk of brain tumors would still be increasing 40 years after children first
started using cellphones? In response to this question the appropriate thing to do would be to
take precautionary measures now instead of taking no action and waiting to see what may
happen. See Appendix 2, The Precautionary Principle Applied to Cellphone Use for a description of
appropriate actions.

Compounding this concern is a recently published Swedish study reporting a 420% increased
risk of brain tumors from cellphone use, and a 340% increase risk from cordless phone use
when wireless phone use began as teenagers or younger. [30]

For more details including numerous graphs see Appendix 1, A Description of the Interphone
Study’s Design Flaws, Flaw 4: Exclusion of young adults and children from studies.

Concern 8: There have been numerous governmental warnings about children’s
use of cellphones.

“France is nearing the point where it will make it illegal to market cell phones to children and
recently banned cellphones in elementary schools. Russian officials have recommended that
children under the age of 18 years not use cell phones at all. Similarly, the United Kingdom,
Israel, Belgium, Germany and India have discouraged use of cell phones by children. In
Finland, the Radiation and Nuclear Power Authority has urged parents to err on the side of
caution.” [Underlines added] 3!

The French government has become the first European government to publicly announce a
proposal for an outright ban on some aspects of mobile phone usage based exclusively on
potential risks to health. The proposed bill could lead to a ban on advertising of mobile phones
to children under 12. It will also be illegal for sales of phones that are intended for use by
children under the age of 6, and it will be compulsory for all handsets to be sold with
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accompanying earphones. While similar to the recommendation of other countries, this is the
first recommendation to have made its way into proposed national legislation. [4°]

France is also requiring manufacturers to come up with a new kind of phone for children —it
would only allow sending and receiving of text messages and thus does not allow children to
place the cellphone to the side of their heads. 40

Toronto’s Department of Public Health has advised that children under eight should only use
mobile phones in emergencies and teenagers should limit calls to less than 10 minutes, and
Israel’'s Health Ministry has also advised caution. [39]

In January 2009, the Finnish Radiation and Nuclear Safety Authority (STUK) also issued a
position paper stating, “With children, we have reason to be especially careful,” and
recommended children’s mobile phone use should be restricted to text messages, parental
limitation of the number and duration of calls, use of hands-free devices, avoidance of calls
from a moving car or train, and calls from rural areas (where the cellphone radiates more
power in order to connect to a distant cellphone base station. [*!l Appendix 2, The Precautionary
Principle Applied to Cellphone Use describes in some detail these same actions.

On July 9, 2009 the Korean Times reported, “The Seoul Metropolitan Council plans to draw up
draft regulations next week to ban the use of cell phones at primary and secondary schools.
For elementary schools, the rules would mean that students can't come to school with phones.
Middle and high schools would collect cell phones and return them after school. “Cellular
phones could harm the study atmosphere at schools and could cause health risks for kids. It is
desirable to prohibit students from using cell phones at schools,” said Lee Jong-eun, head of
the city council for education and culture.” 42

Even the head of the Interphone studies, Dr. Elizabeth Cardis, stated in an interview with the
French newspaper Le Monde, “1 am therefore globally in agreement with the idea of restricting
the use [of cellphones by] children.” 43I

For additional details why children are at higher risk of brain tumors from cellphone use see
Appendix 1, A Description of the Interphone Study’s Design Flaws, Flaw 4: Exclusion of young
adults and children from study.

Concern 9: Exposure limits for cellphones are based only on the danger from
heating.

Cellphones radiate microwaves, as do microwave ovens. The exposure limits set by the
Federal Communications Commission (FCC) in the United States, and by the International
Commission on Non-Ionizing Radiation Protecting (ICNIRP) for most countries in the
European Union, assume the only danger from microwave radiation would come from
temperature increases in our brains, or from temperature increases to any other part of our
bodies. Short and long-term non-thermal effects are not considered.

If there are no non-thermal biological effects, why does medicine use these fields for healing
bone fractures that did not previously heal with a cast, and the military use them to discourage
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the enemy? The Biolnitiative Report: A Rationale for a Biologically-Based Public Exposure Standard
for Electromagnetic Fields (ELF and RF), presents the irrationality of the existing exposure limits,
which do not consider non-thermal effects, in great depth. [44]

Concern 10: An overwhelming majority of the European Parliament has voted
for a set of changes based on “health concerns associated with electromagnetic

fields.”

In April 2009 the European Parliament by a vote of 559 to 22 (8 abstentions) called for a set of
changes. Among the actions called for were: (4]

“To review of the scientific basis and adequacy of the EMF [exposure] limits.”

To consider “biological effects when accessing the potential health impacts of
electromagnetic radiation” and for “research to address potential health problems by
developing solutions that negate or reduce the pulsating and amplitude modulation”
used in transmission.

“Member States to make available ... maps showing exposure to high-voltage power

lines, radio frequency and microwaves ...telecommunication masts, radio repeaters
and telephone antennas.”

Publish “a yearly report on the level of electromagnetic radiation by the EU.”

Finance “a wide ranging awareness campaign” aimed at young people to minimize
their exposures to cellphone radiation. See Appendix 2, for similar methods.

“Member States to increase research funding” to evaluate “long-term adverse effects”
from cellphones for an “investigation of harmful effects ... [from] different sources of
EMEF, particularly where children are concerned.”

Condemnation of “marketing campaigns” for the “sale of mobile phones designed
solely for children.”

Imposition of “labeling requirements” for transmitted powers on all “wireless operated
devices.”

“Greatly concerned” that “insurance companies are tending to exclude coverage for the
risk associated with EMFs [from] liability insurance.”

Member States “to recognize persons with electrohypersensitivity [EHS] ...as being
disabled” so as to assure their protection and equal opportunity under law.
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Concern 11: Cellphone radiation damages DNA, an undisputed cause of cancer.

Concern 11 not only describes studies that have shown that electromagnetic fields cause DNA
damage, but also describes the role of Telecom industry-funded studies that repeatedly
contradict independent studies. What follows is a kind of “call & response” used to illustrate
both the concerns raised by an independent paper and industry’s attempt to nullify the

concern (Paper with concern & Industry response).

(a) Paper with concern

In a March 2009 paper, “Electromagnetic fields and DNA damage,” Dr. Jerry Phillips, Director,
Science/Health Science Learning Center, University of Colorado, along with Dr. Singh and Dr.
Lai from the University of Washington in Seattle, reviewed all the studies, from exposure to
radio frequency radiation (RFR), with significant cellular DNA damage and studies with no
significant cellular DNA damage. [#¢] Their paper cites 14 studies showing significant effects
and 17 studies that did not find significant effects.

(b) Industry response

Motorola funded Professor Joseph Roti Roti from Washington University in St. Louis. Dr. Roti
Roti is an author on 8 of the 17 “no significant effect” papers.

(c) Paper with concern

Most of the 17 “no effect” studies, used a “comet assay” to determine the extent of DNA
damage. Commenting on the “no significant effect” papers, the authors of the
“Electromagnetic fields and DNA damage,” study stated, “Different versions of the assay have
been developed. These versions have different detection sensitivities and can be used to
measure different aspects of DNA strand breaks. A comparison of data from experiments
using different versions of the assay could be misleading. Another concern is that most of the
comet assay studies were carried out by experimenters who had no prior experience with this
technique and mistakes were made.” 4]

Dr. Roti Roti used a variation of the comet assay referred to as the Olive assay. In this context,
the comet assay used by Drs. Singh and Lai is referred to as the Singh variant. At a
Bioelectromagnetics Society (BEMS) meeting, with Dr. Roti Roti in attendance, a presentation
was made showing that the Olive variant’s sensitivity was far less than the sensitivity of the
Singh variant.

(d) Industry response

Very soon after the BEMS presentation, a Motorola funded study was published (Dr. Roti Roti
was an author) that purported to show that the Olive variant of the Comet assay “is as sensitive
as other modifications of the comet assay reported in literature.” [Italics added] 471 However,
this paper failed to mention that in using human fibroblast cells instead of the human
lymphocytes cells, the “sensitivity” was an artificial result because, “Fibroblasts in culture
have higher background DNA damage than lymphocytes. Therefore, it is more difficult to
detect low levels of DNA damages in fibroblasts. Their paper [Malyapa et al. 1998] ¥l said that
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the Olive method is at least as sensitive as the Singh method. It actually would mean that the

Olive method is more sensitive because they determined sensitivity using fibroblasts, instead
of lymphocytes.” (48]

(e) Paper with concern

When the BEMS presentation was published it reported, “The Singh and Olive methods are
identical in principle and similar in practice, but the Singh method appears to be at least one-
or two-orders of magnitude [10 to 100 times] more sensitive.” [49]

Non-technical readers may not understand the import of this seemingly endless debate. Even
those who understand the import are fatigued by the debate. However, the true measure is
which of these Comet assay variants dominate? The table below answers this question. It
shows the number of times each variant has been cited in the peer-reviewed science literature,
providing the answer.

Results as of Google Scholar Scopus Web of Science

July 1, 2009 Citations Citations Citations
Singh et al., 1988 2,956 2,717 2,760
Olive et al., 1990 595 526 571

For additional details, see Appendix 1, “A Description of the Interphone Study Design Flaws”,
Flaw 11: Funding bias.

The above discussion illustrates how industry responds to independent studies by casting
doubt on the validity of the independent studies. When the independent studies show results
not favorable to those with a financial interest, an industry study quickly follows casting doubt
on the original study. The back & forth (call & response) of independent studies followed by
industry studies adds to the sense of doubt. It is a highly successful technique used to
neutralize alarming findings by independent science. It fatigues the mind to such an extent
that few pay attention to what is going on. Yet, as seen in the above table, the big picture is
that the overwhelming conclusion of science favors the independent science.

Concern 12: Cellphone radiation has been shown to cause the blood-brain
barrier to leak.

Strictly speaking this concern is not about cellphones and brain tumors, but is about a problem
with known and unknown consequences from Blood-Brain Barrier (BBB) leakage resulting
from cellphone use, including the possibility of brain tumors.

The BBB protects the brain from many molecules that are toxic to the brain (e.g., albumin).
Professor Leif Salford, of the Department of Neurosurgery, from Lund University in Sweden
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has shown cellphone radiation results in leakage of the BBB. The highest BBB leakage occurs
at lower exposure levels and decreases for higher exposure levels.

Of considerable alarm, these results show that a Specific Absorption Rate (SAR) 11 of 1 Watt of
power deposited per kilogram (1W/kg) of brain tissue results in significantly increased
leakage of albumin across the BBB, and the highest leakage occurs at 100 times lower SAR
levels (0.010 W/kg). 501

Professor Salford’s study clearly showed BBB leakage killed neurons in the brain of exposed
rats. His findings are of major concern because one of many potential outcomes of BBB
leakage is dementia. As a measure of this concern Section 6 of Biolnitiative Report, Evidence
For Genotoxic Effects, cites 23 papers about Blood-Brain Barrier leakage. 441

Concern 13: Cellphone user manuals warn cu