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To whom it may concern, 
 
I urge in the strongest terms that you vigorously oppose California SB 649.   
 
If this bill passes, many people will suffer greatly, and needlessly, as a direct result. 
 
This sounds like hyperbole. It is not.  
My research group at UC San Diego alone has received hundreds of communications from people who 
have developed serious health problems from electromagnetic radiation, following introduction of new 
technologies. Others with whom I am in communication, have independently received hundreds of 
similar reports. Most likely these are a tip of an iceberg of tens or perhaps hundreds of thousands of 
affected person (-- or millions, if estimates are correct, that several percent of persons are affected). As 
each new technology leading to further exposure to electromagnetic radiation is introduced – and 
particularly introduced in a fashion that prevents vulnerable individuals from avoiding it – a new group 
become sensitized to health effects. This is particularly true for pulsed signals in the radiowave and 
microwave portion of the spectrum, the type for which the proposed bill SB 640 will bypass local 
control.  
 
Mechanisms by which health effects are exerted have been shown to include oxidative stress (the type 
of injury against which antioxidants protect ,see optional section below), damage to mitochondria (the 
energy producing parts of cells), damage to cell membranes1, 21, and via these mechanisms, an impaired 
“blood brain barrier”3-5 (the blood brain barrier defends the brain against introduction of foreign 
substances and toxins; additionally, disruption can lead to brain edema6), constriction of blood vessels 
and impaired blood flow to the brain7, and triggering of autoimmune reactions8, 9. Following a large 
exposure, that depresses antioxidant defenses, magnifying vulnerability to future exposures, some 
persons no longer tolerate many other forms and intensities of electromagnetic radiation that previously 
caused them no problem, and that currently cause others no problem. But this group deserves – nay 
needs -- the right to be able to avoid these exposures.  
 
Affected individuals not only experience “symptoms” that “merely” cause them distress and 
suffering, when they are exposed – symptoms like headaches10, 11, ringing ears10, 11 and chest pain10 from 
impaired blood flow, heart rhythm abnormalities10, 11, and inability to sleep10, 11. These symptoms arise 
from physiological injury. Moreover, many experience significant health problems that can include 
seizures11, heart failure, hearing loss12-14 and severe cognitive impairment11, 15. The mechanisms 
involved are those also involved in development and progression of neurodegenerative conditions 
including Alzheimer’s disease16.   



 
 
Fully half who were employed when their problems developed lost their job because of the 
problem, among participants of a survey we conducted. They reported that their condition had cost 
them up to 2 million dollars to date. Many had lost their homes. A number became homeless, and have 
swelled the ranks of so-called “EMF refugees”17-19. Among those affected, many were previously high 
functioning individuals – engineers, doctors, lawyers. The best and the brightest are among those whose 
lives – and ability to contribute to society –will be destroyed. High profile individuals with 
acknowledged electrohypersensitivity include, for instance,  Gro Harlem Brundtland – the former 3-time 
Prime Minister of Norway and former Director General of the World Health Organization20; Matti 
Niemela, former Nokia Technology chief21; as well as the wife of Frank Clegg22, who formerly headed 
Microsoft Canada and is current head of Canadians for Safe Technology23. 
 
Each new roll-out of electromagnetic technology for which exposure is obligatory, swells the ranks 
of those who develop problems with electromagnetic fields (EMF) - particularly following a 
significant exposure to pulsed radiowave-microwave radiation, and particularly when people have no 
ability to avoid it.  
 
Many state that they didn’t give credence to the problem (if they had heard of it at all) until they 
themselves fell prey to it.  
 
This is not a psychologically driven condition. Multiple objective physiological changes reflecting 
mechanisms of injury have been shown in persons with this condition24, 25.  
 
The role for oxidative stress, that has been shown in innumerable studies (below), is affirmed by 
evidence of a link of this condition to genetic variants in antioxidant defenses, that are less avid in 
defending against oxidative stress307

. People cannot manipulate their genes, to produce such an outcome 
by suggestibility. 
 
An analysis by a University of Washington researcher showed that most studies funded by 
industry reported failure to show physiological effects. However, most studies without such 
industry bias affirmed effects. This is redolent of findings shown in medicine26, regarding which the 
former editor in chief of the BMJ (the British Medical Journal), Richard Smith, noted, based on findings 
of a study, “This {result} suggests that, far from conflict of interest being unimportant in the objective 
and pure world of science where method and the quality of data is everything, it is the main factor 
determining the result of studies.”27. So where articles deny injury from nonionizing radiowave-
microwave radiation, there is commonly a stake aligned with financial benefit from such denial. 
 
Those who are affected are in desperate need of protection by our elected officials. They need 
creation of safe spaces and housing, and roadways to allow travel, not removal of any prospect of one; 
protection of local rights to make decisions - not removal of any recourse or ability to avoid what 
injures them. They are far more strongly in need of protections than a great many protected classes – 
their problems arose due to actions of others, against which they were given no control – and can be 
reversed, in most cases, if the assault on them is rolled back. Through no fault of their own, and in some 
cases against their will (e.g. before opt out was permitted with smart meters), they were subjected to an 



 
exposure that has altered their lives as they knew them, and forced them – needlessly - to the margins of 
society. 
 
Let our focus be on safer, wired and well shielded technology – not more wireless. 
 
This legislation, if passed, and the resulting unrestricted roll-out of this technology, will 
predictably and directly injure and disable a new group, and add depth of suffering to those already 
affected. 
 
In other spheres we abridge freedoms to protect the vulnerable few. We require that every 
schoolchild be vaccinated, supposedly to protect the vulnerable few who may not respond effectively to 
a vaccine. The need to protect the vulnerable group is deemed to be so great that it justifies the decision 
to abridge individual rights.  
 
In contrast, this bill seeks to abridge individual freedoms, and local rights, in the service of 
harming a vulnerable group, and creating a new one.  
(The common factor appears to be that in both cases, the direction is aligned with a powerful industry 
that influences political decisions.)  
Luckily, no abridgment of individual rights and freedoms is required to protect, here. 
 
If any group can opt out (such as, I understand, firefighters*)28; then every group deserves that equal 
right. Others should not be second class citizens, subject to fewer protections. 
 
It would go far to helping this cause if anyone complicit in promoting or passing the legislation  (and 
then after that, their families) were required to be the first subjected, for a substantial test period, to the 
greatest amount of exposure that anyone else (and their families) may be subjected to, when new 
policies of this type are rolled out. It will still not do them equal damage; because they may not represent 
the vulnerabilities that others will have; but such a policy might help them to think twice. That is a bill I 
would strongly endorse. 
 
Most who are now affected – were not, until they were. This may become you – or your child or 
grandchild. Moreover, if you have a child, or a grandchild, his sperm, or her eggs (all of which she will 
already have (in the form of ovarian follicles) by the time she is a fetus in utero), will be affected by the 
oxidative stress damage created by the electromagnetic radiation, in a fashion that may affect your future 
generations irreparably. 
 
It was noted above that, among survey completers, fully half of those who were employed at the time 
they developed electrosensitivity, lost employment due to this problem. (This may understate the scope 
of the tragedy, since this most-affected group may be least likely to be able to respond to an online 
survey.) Many who previously had no problem navigating in the world are now restricted from 
access to basic services like hospital care, post offices and libraries because of these problems. With 
each new introduction of technology that exposes many to yet a new nondiscretionary source of 
electromagnetic radiation, particularly (but not exclusively) that which emits pulsed radiation in the 



 
radiowave-microwave part of the spectrum, a new group of people are affected; and the suffering of 
those who are already affected increases greatly.   
 
Please, defend the public and our future. Protect the rights of the individual and the locality, against a 
form of incursion that will lead to serious harm to some – and set a terrible precedent. Vote no on 
California SB 649, and urge that everyone else do the same. 
 
Sincerely, 
 
Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 
 
 
*Comment on the fire fighter exemption:“The legislature granted an exemption from SB 649 to the 
firefighters who requested it for health reasons. Throughout California firefighters have long complained 
of often disabling symptoms from cell towers on their stations. Cities frequently rent out space on fire 
stations to add to city revenue. …Symptoms experienced by the firefighters have included neurological 
impairment including severe headache, confusion, inability to focus, lethargy, inability to sleep, and 
inability to wake up for 911 emergency calls. Firefighters have reported getting lost on 911 calls in the 
same community they grew up in, and one veteran medic forgot where he was in the midst of basic CPR 
on a cardiac victim and couldn’t recall how to start the procedure over again…Prior to the installation of 
the tower on his station, this medic had not made a single mistake in 20 years. A pilot study (2004) of 
California firefighters showed brain abnormalities, cognitive impairment, delayed reaction time, and 
lack of impulse control in all 6 firefighters tested (https://ecfsapi.fcc.gov/file/7022117660.pdf). This 
study led to the overwhelming passage of Resolution 15 by the International Association of Firefighters 
in Boston in August 2004. Res. 15 called for further study and was amended to impose a moratorium on 
the placement of cell towers on fire stations throughout the US and Canada.”15 28  
Clearly, others who experience similar problems also deserve protections. 
 
Optional – More on the Science 

There is a robust literature showing that electromagnetic radiation, including in 
nonionizing frequencies, and at levels29, 30 below those that are  cause thermal effects 
(heating) – causes physiological effects, injury, and cell death –not only in humans but 
many animals and plants3, 7, 31-49. Unsurprisingly, industry has sought – against the tide of 
evidence to the contrary - to maintain that radiation must be ionizing or heating to cause 
injury.  
 
Scores or hundreds of studies show that radiation, including specifically radiowave-
microwave spectrum radiation, and including low-level exposure, can impair antioxidant 
defenses, increase “oxidative stress” (free radical injury) and damage mitochondria, the 
energy producing parts of cells1, 2, 34, 50-6930, 70-104105-13646, 137-171.  These effects occur with 
ionizing and nonionizing radiation, at thermal and subthermal levels. (Indeed, much or most 



 
of the damage by ionizing radiation, and radiation above the thermal limit, occurs by 
mechanisms also documented to occur without ionization, and below the thermal limit.) These 
mechanisms cohere with the mechanisms documented to play a role in symptoms and health 
conditions that are reported in those who are electrosensitive – extending to seizures172-176, 
heart failure177-184 and cognitive decline5, 32, 57, 108, 185-195. 
 
These mechanisms have known involvement in induction of brain cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, and neurodegenerative 
conditions, conditions that have exploded. In each case these have been linked, or 
presumptively linked, in some studies to electromagnetic radiation8, 9, 16, 34, 196-219. 
 
Such radiation also has effects on sperm33, 100, 220-228; and the DNA of sperm229 (consistent 
with recent news reports of marked recent declines in sperm counts and function).. 
 
Such radiation also has toxic effects in pregnancy230, to the fetus and subsequent 
offspring231-235 including at low levels236, and is tied to developmental problems in later 
life, including attention deficit and hyperactivity31, 235-241. It is critical to defend pregnant 
women (and eggs of girls who may at a later time become pregnant) from exposures with such 
toxicity. 

 
Electromagnetic radiation across much or most of the spectrum (not excluding visible 
light) has been shown to depress levels of melatonin40, 72, 242-252, which is best known for its 
role in sleep (and indeed, impaired sleep is the most consistent symptom in affected 
individuals10, 11).   
 
Melatonin is in fact a critical antioxidant that defends the body against harm from many 
toxic exposures253-266 including electromagnetic radiation itself 61, 66, 67, 82, 101, 107, 118, 121, 138, 

144, 151, 204, 249, 267-284- reducing the oxidative stress that is implicated in cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, bipolar disorder and 
neurodegenerative conditions, and that also plays a role in heart attack and stroke9, 285-329330-

343.   
 
Radiation, and specifically radiation in the radiowave-microwave portion of the 
spectrum can also depress levels of other critical antioxidant systems that also defend the 
body against chemical, radiation, and other sources of injury. These other antioxidant systems 
include the glutathione system, superoxide dismutase and catalase81, 102, 115, 116, 233, 344-358 - 
which are also involved in defending against health problems.  
 
This suggests that depression of antioxidant defenses due to electromagnetic radiation 
may magnify risk of chemically induced health effects (and depression of antioxidant 
systems due to some chemicals may amplify risk of harm from electromagnetic 
radiation).  Indeed just such effects have been reported359, 360. 
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Importance: A mystery illness striking U.S. and Canadian diplomats to
Cuba (and now China) “has confounded the FBI, the State Department
and US intelligence agencies” (Lederman, Weissenstein, & Lee, 2017).
Sonic explanations for the so-called health attacks have long dominated
media reports, propelled by peculiar sounds heard and auditory symp-
toms experienced. Sonic mediation was justly rejected by experts. We
assessed whether pulsed radiofrequency/microwave radiation (RF/MW)
exposure can accommodate reported facts in diplomats, including un-
usual ones.

Observations: (1) Noises: Many diplomats heard chirping, ringing or
grinding noises at night during episodes reportedly triggering health
problems. Some reported that noises were localized with laser-like pre-
cision or said the sounds seemed to follow them (within the territory
in which they were perceived). Pulsed RF/MW engenders just these ap-
parent “sounds” via the Frey effect. Perceived “sounds” differ by head
dimensions and pulse characteristics and can be perceived as located be-
hind in or above the head. Ability to hear the “sounds” depends on high-
frequency hearing and low ambient noise. (2) Signs/symptoms: Hearing
loss and tinnitus are prominent in affected diplomats and in RF/MW-
affected individuals. Each of the protean symptoms that diplomats
report also affect persons reporting symptoms from RF/MW: sleep prob-
lems, headaches, and cognitive problems dominate in both groups. Sen-
sations of pressure or vibration figure in each. Both encompass vision,
balance, and speech problems and nosebleeds. Brain injury and brain
swelling are reported in both. (3) Mechanisms: Oxidative stress pro-
vides a documented mechanism of RF/MW injury compatible with re-
ported signs and symptoms; sequelae of endothelial dysfunction (yield-
ing blood flow compromise), membrane damage, blood-brain barrier
disruption, mitochondrial injury, apoptosis, and autoimmune triggering
afford downstream mechanisms, of varying persistence, that merit inves-
tigation. (4) Of note, microwaving of the U.S. embassy in Moscow is his-
torically documented.

Conclusions and relevance: Reported facts appear consistent
with pulsed RF/MW as the source of injury in affected diplomats.

Neural Computation 30, 2882–2985 (2018) © 2018 Massachusetts Institute of Technology
doi:10.1162/neco_a_01133
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Nondiplomats citing symptoms from RF/MW, often with an inciting
pulsed-RF/MW exposure, report compatible health conditions. Under
the RF/MW hypothesis, lessons learned for diplomats and for RF/MW-
affected civilians may each aid the other.

1 Introduction

More than two dozen American diplomats in Cuba (Lederman, 2018; Per-
lez & Myers, 2018) and their families (Lederman & Lee, 2017), plus a
smattering of Canadian diplomats in Cuba (Cochrane, 2017; Lederman,
Weissenstein, Lee, & Associated Press, 2017) and their families (Panetta,
2017), reportedly developed a “mystery” illness (Associated Press in Wash-
ington, 2017; Cochrane, 2017; “Cuba’s sonic attacks,” 2017; Associated
Press, 2017a) that “has confounded the FBI, the state department and US
intelligence agencies” (Associated Press in Washington, 2017), “baffling US
officials” (Lederman, Weissenstein, & Lee, 2017): “‘It’s just mystery after
mystery after mystery”’ (Lederman, Weissenstein, & Lee, 2017). Problems
began in 2016, began to be widely reported in 2017, and as of January 2018,
“‘We are not much further ahead than we were in finding out why this oc-
curred,’ Undersecretary of State Steve Goldstein said” (Lederman, 2018).
Similar problems first were recognized in China in April 2018, and “a num-
ber of diplomats at the US consulate in Guangzhou, China, had been sent
home with similar symptoms” (Buckley & Harris, 2018; Harris, 2018a; Per-
lez & Myers, 2018; Stone, 2018)—by June’s end, “at least eight” from the
consulate in Guangzhou, and “at least 11” from China more broadly (My-
ers, 2018).

Media reports have long characterized these so-called health attacks (As-
sociated Press, 2017a, 2017b; Robles & Semple, 2017a, 2017b) as “sonic at-
tacks” (Associated Press in Washington, 2017; Board, 2017; “Cuba’s sonic
attacks,” 2017; Gearan, 2017; Lederman, 2017a; Lederman, Weissenstein, &
Lee, 2017; Perlez & Myers, 2018; Associated Press, 2017c).

This characterization persisted despite rejection of sonic explanations by
experts (Associated Press in Washington, 2017; Lederman, Weissenstein, &
Lee, 2017; Associated Press, 2017c; Zimmer, 2017a, 2017b), for example, “No
single, sonic gadget seems to explain such an odd, inconsistent array of
physical responses” (Lederman, Weissenstein, & Lee, 2017). According to
psychoacoustics expert Joseph Pompei, “‘Brain damage and concussions,
it’s not possible.’ . . . ‘Somebody would have to submerge their head in
powerful ultrasound transducers”’ (Lederman, Weissenstein, & Lee, 2017).
Some suggested a viral hypothesis (Lederman, 2018), but this fails to ex-
plain many features of these cases, including the strange noises associated
with inciting events in some, and there is not a known viral illness with
a compatible profile of symptoms. Though “officials told senators the US
government knew of no weapon, sonic or otherwise, that could produce
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the effects seen in the Cuba patients” (Lederman, 2018), to this date, some
media sources continue to reference sonic attacks (Perlez & Myers, 2018).

A different explanation is proposed that, it is suggested, better ac-
commodates the facts, including the “odd, inconsistent array of physical
responses” (Lederman, Weissenstein, & Lee, 2017) and other “mysteri-
ous” and protean features reported. Reported features are assessed for
compatibility to known effects of radiofrequency/microwave radiation
(RF/MW), particularly pulsed RF/MW. Symptoms and signs are assessed
against symptoms and signs reported by people who report health effects
from RF/MW exposure, a condition that has been termed “radiofrequency
sickness” (Johnson Liakouris, 1998), “microwave syndrome” (Navarro,
Segura, Portoles, & Gomez-Perretta, 2003), or to encompass people experi-
encing problems from exposures beyond a specific part of the electromag-
netic spectrum, “electromagnetic hypersensitivity” (Genuis & Lipp, 2012;
Hagstrom, Auranen, & Ekman, 2013; Hardell et al., 2008; Leitgeb, 1998;
McCarty et al., 2011), “electrosensitivity” (Woolston, 2010; www.es-uk.info;
www.esnztrust Electrosensitivity New Zealand) or “electrohypersensitiv-
ity” (Belpomme, Campagnac, & Irigaray, 2015; Carpenter, 2014; Heuser &
Heuser, 2017; Johansson, 2006, 2015; Redmayne & Johansson, 2014).

2 Methods

Features of diplomats’ “health attacks”—origins, symptoms, and
findings—are delineated and examined in relation to evidence regarding
symptoms from RF/MW.

Features to be examined for compatibility with an RF/MW-explanation
include the following. Strange noises were heard by some diplomats dur-
ing apparent inciting episodes (Lederman, Weissenstein, Lee et al., 2017;
Stone, 2018). The noises that were heard differed markedly for different
diplomats (Lederman, Weissenstein, Lee et al., 2017). Descriptions included
high-pitched chirping similar to crickets or cicadas, ringing and grinding
(Lederman, Weissenstein, & Lee, 2017). The noises were heard primarily
at night (Lederman, Weissenstein, & Lee, 2017). Other diplomats heard no
noises (Lederman, Weissenstein, Lee et al., 2017) and were not aware of
any inciting episodes—just onset of symptoms. In some cases, noises were
confined to “parts of rooms with laser-like specificity” (Lederman, Weis-
senstein, & Lee, 2017). “Others in the immediate vicinity heard nothing”
(Golden & Rotella, 2018). Within the area in which a sound was perceived,
it seemed to follow the person around the room (Stone, 2018).

Auditory symptoms are a prominently reported and distinctive feature
(though not present in all) and include hearing loss (Associated Press,
2017b; Associated Press in Washington, 2017; Lederman, Weissenstein, &
Lee, 2017; Panetta, 2017; Robles & Semple, 2017a; Wilkinson, 2017) and
tinnitus (Associated Press in Washington, 2017; Harris, 2018b; Lederman,

www.es-uk.info
www.esnztrust
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Weissenstein, Lee et al., 2017; Panetta, 2017), and, particularly during incit-
ing episodes in some, ear pain (Harris, 2018b; Lederman, 2018).

Other symptoms are protean and vary markedly from individual
to individual—“an odd, inconsistent array of physical symptoms”—
Lederman, Weissenstein, & Lee, 2017). Sleep symptoms (Associated Press,
2017a; Panetta, 2017; Swanson et al., 2018), headaches (Associated Press
in Washington, 2017; Harris, 2018b; Panetta, 2017; Swanson et al., 2018),
cognitive dysfunction (Harris, 2018b; Lederman, Weissenstein, & Lee,
2017; Panetta, 2017; Swanson et al., 2018), fatigue (Harris, 2018b; Panetta,
2017), and dizziness (Associated Press in Washington, 2017; Harris, 2018b;
Panetta, 2017; Swanson et al., 2018) are prominent among the “nonspecific”
symptoms. In some, problems were temporary and apparently recovered
with time away from the exposure (Associated Press in Washington, 2017);
others experienced persistent problems (Lederman & Lee, 2017; Lederman,
Weissenstein, Lee et al., 2017).

Potentially objectively measurable problems with speech (Associated
Press in Washington, 2017; Lederman, Weissenstein, & Lee, 2017), balance
(Associated Press, 2017a; Associated Press in Washington, 2017; Lederman,
Weissenstein, & Lee, 2017; Swanson et al., 2018), and vision (Associated
Press, 2017a; Swanson et al., 2018), as well as epistaxis (nosebleed) (Asso-
ciated Press in Washington, 2017), are a feature in some. Peculiar sensory
symptoms of pressure and vibration are reported (Swanson et al., 2018).
Brain injury (Associated Press in Washington, 2017; Harris, 2017a; Leder-
man & Lee, 2017; Lederman, Weissenstein, Lee et al., 2017), white matter
abnormalities (Weissenstein, 2018), and brain swelling (Associated Press
in Washington, 2017; Lederman, Weissenstein, Lee et al., 2017) have been
reported.

To assess compatibility of symptoms in diplomats with those experienc-
ing symptoms from RF/MW, we focus on those who are symptomatic in
each group. “Only a minority of embassy staff were stricken” (Stone, 2018),
and it is these who have been reported on and studied. The minority who
are symptomatic from RF/MW exposures are the appropriate comparator.

Peer-reviewed publications are the primary source of information. How-
ever, the most authoritative source for information about symptoms and
experiences of individuals is affected individuals themselves, peer review
confers no benefit and has no power to adjudicate individuals’ reports. For
this reason, the peer-reviewed literature to address issues of science is com-
plemented by sources that have elicited and reported on symptoms and
experiences of diplomats, or of RF/MW affected individuals, extending to
encompass news reports, surveys, statements of affected individuals, or,
when applicable, other “gray literature.” For diplomats, news and other
media reports are complemented by a JAMA report focused on neurological
symptoms in diplomats (Swanson et al., 2018). Information that references
“news” rather than science also cites media sources.
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Mechanisms by which RF/MW may cause reported problems are cur-
sorily addressed. Sources of RF/MW reported to affect the comparator
group, and potential RF/MW sources of diplomats’ symptoms, are briefly
reviewed.

3 Results

Table 1 reviews characteristics of noises reported by diplomats in incit-
ing episodes and compatibility with RF/MW. Pulsed RF/MW in the 2.4 to
10,000 MHz range produces perceived noises that resemble sounds “such as
a click, buzz, hiss, knock, or chirp,” just as diplomats report (Elder & Chou,
2003). Ability to hear RF/MW “sounds” is reported to depend on high fre-
quency hearing, and on low ambient noise (Elder & Chou, 2003) through a
phenomenon termed the Frey effect. (Synonyms include microwave auditory
effect, RF hearing, and variations of these.) This fits reports that noises were
not universally perceived. The requirement for low ambient noise accounts
for perception of “sounds” primarily at night (Lederman, Weissenstein, &
Lee, 2017). The primary pitch perceived reportedly relates to head dimen-
sions (Elder & Chou, 2003)—in addition to pulse waveform and other char-
acteristics (Lin, 1980)—accounting for different “sounds” perceived by dif-
ferent diplomats. Sounds were localized with “laserlike” specificity in some
cases, supposedly defying known physics (Lederman, Weissenstein, & Lee,
2017). This may defy the physics of sound but not the physics of RF/MW:
lasers are electromagnetic radiation (EMR). One diplomat reported that the
sound seemed to follow him within the space in which it was heard (Stone,
2018). Frey sounds also follow the person, often perceived as slightly be-
hind the head, regardless of the body orientation relative to the source of
radiation (Bolen, 1988; Elder & Chou, 2003; Frey, 1961). Covering ears did
not lessen noise, consistent with RF/MR “sounds” (Tucker, 2018). Frey in-
duction is not governed by average radiation intensity but the energy in a
single pulse (Elder & Chou, 2003). (Analogously, if a jackhammer hit each 2
minutes, the low time-averaged pressure would not explain the damage.)

Table 2 reviews diplomats’ symptoms and signs, and compatibility of
these with RF/MW. Auditory symptoms, including tinnitus, hearing loss,
and ear pain or pressure, are prominent in diplomats (Swanson et al., 2018)
and in persons affected by RF/MW (Conrad & Friedman, 2013; Halteman,
2011; Kato & Johansson, 2012; Lamech, 2014). Symptoms are protean in
both groups. Prevalent among nonauditory nonspecific symptoms are sleep
problems, headaches, cognitive problems, and, to a lesser degree dizziness
and nausea (Associated Press in Washington, 2017; Conrad & Friedman,
2013; Halteman, 2011; Harris, 2018c; Kato & Johansson, 2012; Lamech, 2014;
Lederman, Weissenstein, & Lee, 2017; Swanson et al., 2018). Additional
more specific symptoms that are in principle objectively measurable include
problems with balance, speech, vision, and epistaxis (nosebleed) (Associ-
ated Press in Washington, 2017; Conrad & Friedman, 2013; Halteman, 2011;
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Lamech, 2014; Lederman, Weissenstein, & Lee, 2017; Swanson et al., 2018).
Peculiar sensory symptoms are reported in both, including pressure and vi-
brations (Conrad & Friedman, 2013; Swanson et al., 2018). Reported brain
findings have included brain swelling, problems consistent with traumatic
brain injury, and white matter abnormalities. Each such feature is also ob-
served in those with symptoms ascribed to RF/MW.

Table 3 lists symptoms commonly reported in diplomats, together with
percentages reporting each symptom, for symptoms assessed in the neuro-
logical appraisal of Cuba diplomats or mentioned in news reports (Associ-
ated Press in Washington, 2017; Harris, 2018c; Lederman, Weissenstein, &
Lee, 2017; Swanson et al., 2018). These symptoms (when elicited) are ranked
by prevalence in surveys of persons exposed to specific sources of RF/MW
or with symptoms ascribed to EMR exposure (Conrad & Friedman, 2013;
Halteman, 2011; Kato & Johansson, 2012; Lamech, 2014). Fractions of symp-
tomatic diplomats who report each symptom (Swanson et al., 2018) appear
similar to fractions of those symptomatic with EMR symptoms, who do
so. Comparing rates in diplomats (Swanson et al., 2018) to those in a peer-
reviewed study of EMR-affected individuals (Kato & Johansson, 2012) on
symptoms tallied in both, symptom rates were: headache, 81% versus 81%;
cognitive problems, 81% versus 81%; sleep problems, 86% versus 76%; irri-
tability, 67% versus 56%; nervousness/anxiety, 52% versus 56%; dizziness
67% versus 64%; and tinnitus, 57% versus 63% (Kato & Johansson, 2012;
Swanson et al., 2018). Thus, rates conform closely.

The rates of symptoms reported for diplomats appear within reported
variation for studies of persons affected by RF/MW/EMR. Sleep prob-
lems were reported somewhat less frequently in EMR-affected persons in
the Kato study (76%), than in diplomats, but reported sleep problems, or
their by-product, fatigue (for which prevalence was not recorded in the
diplomat study), dominate the number one symptom position in studies
of RF/MW affected persons (see Table 3), and prevalence of sleep prob-
lems was higher than for diplomats in some other studies of RF/MW-
affected persons (Golomb, 2015a). Of note, the Kato study was performed
in Japan, where the traditional diet is rich in fish, which supplies the long-
chain omega-3 fatty acids that reportedly benefit sleep and reduce irritabil-
ity (Conklin et al., 2007; Peet & Horrobin, 2002), the two symptoms that
were more than 3% lower than in affected diplomats.

The protean character of symptoms in diplomats (Lederman, 2017a), as
for RF/MW-affected individuals, has led some to infer that a single cause
cannot account for all. But a number of reports, in a number of nations and
settings, tie RF/MW exposure (in vulnerable individuals) to each of the
problems reported in diplomats. The coherence of findings in those citing
affects of RF/MW, with findings in diplomats, supports a common cause
within each group and across the two groups. Of note, a protean suite of
generally the same symptoms, though in a different distribution, is reported
in other conditions that are tied to mitochondrial alteration and oxidative
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stress (Golomb et al., 2014; Golomb & Evans, 2008; Golomb, Koslik, & Redd,
2015), mechanisms that each promote the other (Lee & Wei, 1997; Wei &
Lee, 2002). RF/MW is tied to these mechanisms (Barnes & Greenebaum,
2015, 2016; Gao, Hu, Ma, Chen, & Zhang, 2016; Turedi et al., 2015; Yaky-
menko et al., 2015; Yuksel, Naziroglu, & Ozkaya, 2016; Zhu et al., 2014).
However the distinctive prominence of sleep and auditory symptoms, the
peculiar somatic sensory experiences of pressure and vibration, and the
noises perceived during apparent inciting episodes are relatively distinctive
features—distinctive to diplomats’ reports and reported RF/MW problems.

Table 4 reviews several mechanism considerations. Central to this is the
critical role of oxidative stress and the relevance of oxidative stress to po-
tential auxiliary mechanisms, such as mitochondrial dysfunction, blood-
brain barrier disruption, membrane alterations, impaired blood flow, apop-
tosis, effects on voltage-gated calcium and anion channels, and triggering
of autoimmune reactions. (In some cases, effects are reciprocal—oxidative
stress promotes mitochondrial dysfunction, calcium channel effects, inflam-
mation, and autoimmunity—which in turn can promote oxidative stress.)
One analysis found that of 100 evaluated studies that examined the rela-
tionship of low-level RF/MW to oxidative stress in biological systems, 93%
supported a connection (Yakymenko et al., 2015). A role for oxidative stress
in RF/MW/EMR-affected persons is cemented by evidence that gene poly-
morphisms adverse to antioxidant defense are significantly more prevalent
in persons experiencing symptoms from RF/MW/EMR (De Luca et al.,
2014). In addition, levels of a particular antioxidant, melatonin, known to
be critical for RF/MW and broader EMR defense are consistently low in af-
fected persons (assessed by a urinary metabolite) (Belpomme et al., 2015).
Oxidative stress has been tied to each of the symptoms and conditions re-
ported in diplomats and RF/MW-affected persons.

Also noteworthy is the repudiation of psychogenic causation in the eval-
uation of diplomats (Stone, 2018; Swanson et al., 2018), which holds for
RF/MW-affected persons as well. Case narratives for those affected by
RF/MW underscore that for many, symptoms developed and progressed
when affected parties as yet had no knowledge that an RF/MW-emitting
device had been introduced or that one could cause problems (Conrad &
Friedman, 2013; Golomb, 2015a). A Swiss Telecom-funded study found that
sleep problems related to the electromagnetic field strength of the trans-
mitter and did not correlate with personality traits tied to worry about
health (Altpeter et al, 1995; Lamech, 2014). The circumstance that some
report being affected severely by levels of exposure that cause others no
problem is reviewed in the context of effect modification, variations in an-
tioxidant defenses, and demonstrated variable involvement of secondary
mechanisms such as autoimmune activation (Belpomme et al., 2015). In
fact, analogous marked differences in harm or development of health effects
are well known for other exposures, such as peanuts, penicillin, and pesti-
cides. For EMR-affected persons (De Luca et al., 2014), as for many other
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exposure-related illnesses, genetic influences on phase I or phase 2 detox-
ification, as well as factors that inhibit or compete for detoxification sys-
tems, play a documented role in who develops health effects (Cherry et al.,
2002; Ishikawa et al., 2004; Molden, Skovlund, & Braathen, 2008; Page &
Yee, 2014; Rowan et al., 2009; Steele, Lockridge, Gerkovich, Cook, & Sastre,
2015). (Phase II detoxification encompasses protections against oxidative
damage.)

Table 5 briefly addresses the range of RF/MW sources that have been
presumptively tied to problems. It observes that RF/MW/microwave radi-
ation is known to have been used on the U.S. embassy in Moscow; there is
precedent for use on diplomats (Gwertzman, 1976; Schumaker, 2013). That
instance, though with presumably differing details of exposure, led to (dis-
puted) reports of health effects in embassy staff and shielding efforts by the
United States. Since the exposing device can be outside the building—and
typically has been, for persons affected by RF/MW-emitting utility meters
(Lamech, 2014)—failure of the FBI to find devices in sweeps of diplomats’
rooms remains compatible with this explanation.

4 Discussion

4.1 Recap of Findings. Health effects reported by U.S. and Canadian
diplomats (and family members) in Cuba and China, and the circumstances
surrounding inciting episodes, are consistent with effects of RF/MW. Re-
ports of perceived sounds fit known characteristics reported for the Frey
effect (microwave auditory effect). Sounds were heard by some but not
other diplomats during inciting episodes; sounds differed in character
from person to person; sounds included chirping, ringing, and grinding;
and sounds were heard predominantly at night. Sounds were localized
with laserlike specificity in some of the cases and, within that localization,
seemed to follow people. Prominence of auditory symptoms, including
hearing loss, tinnitus, and ear pain in diplomat reports, typify reports of
injury from pulsed RF/MW. Presence of variable additional symptoms of
protean character that differ markedly from person to person, with a rel-
ative emphasis on sleep disturbance, headaches, and cognitive problems,
plus presence in smaller subsets of vision, balance, and speech problems,
are also characteristic. Affected persons in both groups report sensory
symptoms of pressure and vibrations. Persons in both groups show evi-
dence of brain injury. Reports in both indicate that some persons had prior
head injury, and brain injury may be a predisposing factor for as well as
a consequence of RF/MW injury (Heuser & Heuser, 2017; Stone, 2018).
Both show varying rates of symptom persistence. How subsequent natural
history will compare, for diplomat symptoms that might follow more in-
tense discrete exposure (a more intense exposure may produce problems in
persons who need not have relative vulnerability), versus follow repeated
less intense ones (producing symptoms, evidence suggests, selectively in
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persons more vulnerable to free radical injury from RF/MW, at a level to
which they will likely have subsequent exposure), is not known.

4.2 Fit with Literature. Evidence for health effects of RF/MW is not
new (Adams & Williams, 1976; Bergman, 1965; Bolen, 1988; Raines, 1981).
A1971–1972 naval report bearing over 2300 citations, many from Russia and
eastern Europe, already documented health effects of microwave/RF/MW,
emphasizing “non-ionizing radiation at these frequencies” (Glaser, 1972).
Contrary to claims by industry-affiliated parties, copious evidence docu-
ments that radiation that is not “ionizing” can also cause health effects.
Entire sections of the 1971–1972 report were devoted to each of a num-
ber of the symptoms that diplomats are now reporting, including insom-
nia, headache, fatigue, cognitive problems, and dizziness (Glaser, 1972).
Injury from nonionizing radiation occurs also without measurable heat-
ing: nonthermal radiation (Avendano, Mata, Sanchez Sarmiento, & Doncel,
2012; Leszczynski, Joenvaara, Reivinen, & Kuokka, 2002; Markova, Hillert,
Malmgren, Persson, & Belyaev, 2005). Indeed, oxidative stress, which me-
diates nonthermal effects, also mediates thermal effects, and melatonin,
which defends against oxidative RF/MW injury, also defends against so-
called thermal injury (Bekyarova, Tancheva, & Hristova, 2009; Maldonado
et al., 2007; Sener, Sehirli, Satiroglu, Keyer-Uysal, & Yegen, 2002a, 2002b;
Tunali, Sener, Yarat, & Emekli, 2005). Moreover, other sources of heat do
not produce the same so-called thermal damage that RF/MW does (Bolen,
1988): what are deemed thermal effects may be among the manifestations
of oxidative injury. While a low percentage of individuals experience overt
symptoms from usual RF/MW, the absolute number may be vast: the frac-
tion with electrosensitivity/electromagnetic illness has been estimated at
between 1% and 5%, and is apparently rising (Hillert, Berglind, Arnetz, &
Bellander, 2002; Johansson, 2006; Levallois, Neutra, Lee, & Hristova, 2002;
Schreier, Huss, & Roosli, 2006; Schröttner & Leitgeb, 2008).

4.3 Limitations. Features of diplomats’ experiences rely on media re-
ports and one published neurological evaluation. We did not examine
diplomats; however, in conditions with highly distinctive characteristics,
the history is often the most important factor in the diagnosis, and diplo-
mats’ reports bear highly distinctive characteristics. The close matching of
these distinctive characteristics to those of persons with health problems
arising in apparent relation to pulsed RF/MW provides a basis for concern
that RF/MW exposures may underlie diplomats’ symptoms and health
conditions.

A tremendous number of physicians and scientists and entities and sci-
entific studies and government reports, in many nations and over many
decades, have identified that RF/MW causes symptoms consistent with
the spectrum now described for diplomats. Scientific skepticism about
RF/MW health effects is well represented in the literature but is of the
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industry-fueled stripe (think tobacco): effects of conflicts of interest on re-
search results (as well as on funding, regulatory agencies, legislation and
academics) regarding RF/MW, have been repeatedly documented and de-
cried (Alster, 2015; Hardell, 2017; Huss, Egger, Hug, Huwiler-Müntener, &
Röösli, 2007; Kostoff & Lau, 2017; Leszczynski, 2015), and evidence of this
influence parallels evidence of the potent impact of conflict of interest in
medicine more generally (Golomb, 2008). In one illustrative analysis, stud-
ies of health effects of cell phones that were funded exclusively by industry
were least likely to report a significant effect. Relative to studies funded ex-
clusively by public agencies or charities, the odds ratio was 0.11 (95% CI
0.02–0.78) (Huss et al., 2007)—that is, the odds were about a tenth as great
for a significant finding in a study in purely industry-funded studies. The
finding was not materially altered when analysis was adjusted for factors
like study quality.

Richard Smith, then editor in chief of the British Medical Journal, penned
an article “Conflicts of Interest: How Money Clouds Objectivity.” Respond-
ing to evidence tying study results on a different lucrative product (tobacco)
to conflicts of interest (often undisclosed), he suggested, “far from conflict
of interest being unimportant in the objective and pure world of science
where method and the quality of data is everything, it is the main factor
determining the result of studies” (Smith, 2006).

5 Conclusion and Implications

Numerous highly specific features of diplomats’ experiences and symp-
toms fit the hypothesis of RF/MW injury. If doubts remain, earplugs could
be issued to diplomats for use in candidate episodes (e.g. strange noise plus
ear pain); these should mute perceived noise from sonic sources (caveat: a
sound like crickets chirping may in fact be crickets chirping), but not mi-
crowave ones—which may even be intensified. Monitoring for culpable
radiation sources must sensitively capture pulsed RF/MW, including that
which may be used only on an intermittent basis. It should encompass the
2.4 to 10,000 MHz range in which the Frey effect has been reported. Per-
haps attention to diplomats’ plight can ignite awareness of the many others
affected by similar problems. Meanwhile, research documenting compat-
ible health effects of RF/MW in a subgroup may inform those caring for
diplomats and those in pursuit of causative devices.
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Chapter One: The Corrupted Network 

Renee Sharp seemed proud to discuss her spring 2014 meeting with the Federal 

Communications Commission. 

As research director for the non-profit Environmental Working Group, Sharp doesn‘t get 

many chances to visit with the FCC. But on this occasion she was able to express her concerns 

that lax FCC standards on radiation from wireless technologies were especially hazardous for 

children. 

The FCC, however, should have little trouble dismissing those concerns. 

Arguing that current standards are more than sufficient and that children are at no elevated 

risk from microwave radiation, wireless industry lobbyists don‘t generally have to set up 

appointments months in advance. They are at the FCC‘s door night and day. 

Indeed, a former executive with the Cellular Telecommunications Industry Association 

(CTIA), the industry‘s main lobbying group, has boasted that the CTIA meets with FCC officials 

―500 times a year.‖
1
 

Sharp does not seem surprised. ―There‘s no question that the government has been under the 

influence of industry. The FCC is a captured agency,‖ she said.
2
  

Captured agency. 

That‘s a term that comes up time and time again with the FCC. Captured agencies are 

essentially controlled by the industries they are supposed to regulate. A detailed look at FCC 

actions—and non-actions—shows that over the years the FCC has granted the wireless industry 

pretty much what it has wanted. Until very recently it has also granted cable what it wants. More 

broadly, the FCC has again and again echoed the lobbying points of major technology interests. 

 Money—and lots of it—has played a part. The National Cable and Telecommunications 

Association (NCTA) and CTIA have annually been among Washington‘s top lobbying spenders. 

CTIA alone lobbied on at least 35 different Congressional bills through the first half of 2014. 

Wireless market leaders AT&T and Verizon work through CTIA. But they also do their own 

lobbying, spending nearly $15 million through June of 2014, according to data from the Center 

for Responsive Politics (CRP). In all, CTIA, Verizon, AT&T, T-Mobile USA, and Sprint spent 

roughly $45 million lobbying in 2013. Overall, the Communications/Electronics sector is one of 

Washington‘s super heavyweight lobbyists, spending nearly $800 million in 2013-2014, 

according to CRP data. 

But direct lobbying by industry is just one of many worms in a rotting apple. The FCC sits at 

the core of a network that has allowed powerful moneyed interests with limitless access a variety 

of ways to shape its policies, often at the expense of fundamental public interests. 



 As a result, consumer safety, health, and privacy, along with consumer wallets, have all been 

overlooked, sacrificed, or raided due to unchecked industry influence. The cable industry has 

consolidated into giant local monopolies that control pricing while leaving consumers little 

choice over content selection. Though the FCC has only partial responsibility, federal regulators 

have allowed the Internet to grow into a vast hunting grounds for criminals and commercial 

interests: the go-to destination for the surrender of personal information, privacy and identity. 

Most insidious of all, the wireless industry has been allowed to grow unchecked and virtually 

unregulated, with fundamental questions on public health impact routinely ignored. 

Industry controls the FCC through a soup-to-nuts stranglehold that extends from its well-

placed campaign spending in Congress through its control of the FCC‘s Congressional oversight 

committees to its persistent agency lobbying. ―If you‘re on a committee that regulates industry 

you‘ll be a major target for industry,‖ said Twaun Samuel, chief of staff for Congresswoman 

Maxine Waters.
3
 Samuel several years ago helped write a bill aimed at slowing the revolving 

door. But with Congress getting its marching orders from industry, the bill never gained any 

traction. 

Industry control, in the case of wireless health issues, extends beyond Congress and 

regulators to basic scientific research. And in an obvious echo of the hardball tactics of the 

tobacco industry, the wireless industry has backed up its economic and political power by 

stonewalling on public relations and bullying potential threats into submission with its huge 

standing army of lawyers. In this way, a coddled wireless industry intimidated and silenced the 

City of San Francisco, while running roughshod over local opponents of its expansionary 

infrastructure. 

On a personal level, the entire system is greased by the free flow of executive leadership 

between the FCC and the industries it presumably oversees. Currently presiding over the FCC is 

Tom Wheeler, a man who has led the two most powerful industry lobbying groups: CTIA and 

NCTA. It is Wheeler who once supervised a $25 million industry-funded research effort on 

wireless health effects. But when handpicked research leader George Carlo concluded that 

wireless radiation did raise the risk of brain tumors, Wheeler‘s CTIA allegedly rushed to muffle 

the message. ―You do the science. I‘ll take care of the politics,‖ Carlo recalls Wheeler saying.
4
 

Wheeler over time has proved a masterful politician. President Obama overlooked Wheeler‘s 

lobbyist past to nominate him as FCC chairman in 2013. He had, after all, raised more than 

$700,000 for Obama‘s presidential campaigns. Wheeler had little trouble earning confirmation 

from a Senate whose Democrats toed the Presidential line and whose Republicans understood 

Wheeler was as industry-friendly a nominee as they could get. And while Wheeler, at the behest 

of his Presidential sponsor, has taken on cable giants with his plans for net neutrality and shown 

some openness on other issues, he has dug in his heels on wireless. 



 Newly ensconced as chairman of the agency he once blitzed with partisan pitches, Wheeler 

sees familiar faces heading the industry lobbying groups that ceaselessly petition the FCC. At 

CTIA, which now calls itself CTIA - The Wireless Association, former FCC commissioner 

Meredith Atwell Baker is in charge.  

 

And while cell phone manufacturers like Apple and Samsung, along with wireless service 

behemoths like Verizon and AT&T, are prominent CTIA members, the infrastructure of 300,000 

or more cellular base stations and antenna sites has its own lobbying group: PCIA, the Wireless 

Infrastructure Association. The President and CEO of PCIA is Jonathan Adelstein, another 

former FCC commissioner. Meanwhile, the cable industry‘s NCTA employs former FCC 

chairman Michael Powell as its president and CEO. Cozy, isn‘t it?  

FCC commissioners in 2014 received invitations to the Wireless Foundation‘s May 19
th

 

Achievement Awards Dinner. Sounds harmless, but for the fact that the chief honoree at the 

dinner was none other than former wireless lobbyist but current FCC Chairman Tom Wheeler. Is 

this the man who will act to look impartially at the growing body of evidence pointing to health 

and safety issues?  

The revolving door also reinforces the clout at another node on the industry-controlled 

influence network. Members of congressional oversight committees are prime targets of 



industry. The cable industry, for example, knows that key legislation must move through the 

Communications and Technology Subcommittee of the House Energy and Commerce 

Committee. Little wonder then that subcommittee chairman Greg Walden was the second 

leading recipient (after Speaker John Boehner) of cable industry contributions in the last six 

years (through June 30, 2014). In all, Walden, an Oregon Republican, has taken over $108,000 

from cable and satellite production and distribution companies.
5
 But he is not alone. Six of the 

top ten recipients of cable and satellite contributions sit on the industry‘s House oversight 

committee. The same is true of senators on the cable oversight committee. Committee members 

were six of the ten top recipients of campaign cash from the industry.
6
  

 



 

 



 

The compromised FCC network goes well beyond the revolving door and congressional 

oversight committees. The Washington social scene is one where money sets the tone and throws 

the parties. A look at the recent calendar of one current FCC commissioner shows it would take 

very disciplined and almost saintly behavior on the part of government officials to resist the lure 

of lavishly catered dinners and cocktail events. To paraphrase iconic investigative journalist I.F. 

Stone, if you‘re going to work in Washington, bring your chastity belt. 

All that free liquor, food and conviviality translates into the lobbyist‘s ultimate goal: access. 

―They have disproportionate access,‖ notes former FCC commissioner Michael Copps. ―When 

you are in a town where most people you see socially are in industry, you don‘t have to ascribe 

malevolent behavior to it,‖ he added.
7
 

Not malevolent in motive. But the results can be toxic. And blame does not lie solely at the 

feet of current commissioners. The FCC‘s problems predate Tom Wheeler and go back a long 

way. 

Indeed, former Chairman Newton Minow, enduringly famous for his 1961 description of 

television as a ―vast wasteland,‖ recalls that industry manipulation of regulators was an issue 

even back then. ―When I arrived, the FCC and the communications industry were both regarded 

as cesspools. Part of my job was to try to clean it up.‖
8
 

More than 50 years later, the mess continues to pile up. 

  



Chapter Two: Just Don’t Bring Up Health 

Perhaps the best example of how the FCC is tangled in a chain of corruption is the cell tower 

and antenna infrastructure that lies at the heart of the phenomenally successful wireless industry. 

It all begins with passage of the Telecommunications Act of 1996, legislation once described 

by South Dakota Republican senator Larry Pressler as ―the most lobbied bill in history.‖ Late 

lobbying won the wireless industry enormous concessions from lawmakers, many of them major 

recipients of industry hard and soft dollar contributions. Congressional staffers who helped 

lobbyists write the new law did not go unrewarded. Thirteen of fifteen staffers later became 

lobbyists themselves.
9
 

Section 332(c)(7)(B)(iv) of the Act remarkably—and that adverb seems inescapably best 

here—wrests zoning authority from local governments. Specifically, they cannot cite health 

concerns about the effects of tower radiation to deny tower licenses so long as the towers comply 

with FCC regulations. 

 

 In preempting local zoning authority—along with the public‘s right to guard its own safety 

and health— Congress unleashed an orgy of infrastructure build-out. Emboldened by the 

government green light and the vast consumer appetite for wireless technology, industry has had 

a free hand in installing more than 300,000 sites. Church steeples, schoolyards, school rooftops, 

even trees can house these facilities. 

Is there any reason to believe that the relatively low level radiofrequency emissions of these 

facilities constitute a public health threat? Certainly, cell phones themselves, held close to the 

head, have been the focus of most concern on RF emissions. Since the impact of RF diminishes 

with distance, industry advocates and many scientists dismiss the possibility that such structures 

pose health risks. 



But it‘s not really that simple. A troubling body of evidence suggests exposure to even low 

emission levels at typical cellular frequencies between 300 MHz and 3 GHz can have a wide 

range of negative effects. 

In a 2010 review of research on the biological effects of exposure to radiation from cell tower 

base stations, B. Blake Levitt and Henry Lai found that ―some research does exist to warrant 

caution in infrastructure siting.‖
10

 They summarized the results on one 2002 study that compared 

the health of 530 people living at various distances within 300 meters of cell towers with a 

control group living more than 300 meters away. ―Results indicated increased symptoms and 

complaints the closer a person lived to a tower. At <10 m, symptoms included nausea, loss of 

appetite, visual disruptions, and difficulties in moving. Significant differences were observed up 

through 100 m for irritability, depressive tendencies, concentration difficulties, memory loss, 

dizziness, and lower libido.‖
11

 

A 2007 study conducted in Egypt found similar results. Levitt and Lai report, ―Headaches, 

memory changes, dizziness, tremors, depressive symptoms, and sleep disturbance were 

significantly higher among exposed inhabitants than controls.‖
12

  

Beyond epidemiological studies, research on a wide range of living things raises further red 

flags. A 2013 study by the Indian scientists S. Sivani and D. Sudarsanam reports: ―Based on 

current available literature, it is justified to conclude that RF-EMF [electro magnetic fields] 

radiation exposure can change neurotransmitter functions, blood-brain barrier, morphology, 

electrophysiology, cellular metabolism, calcium efflux, and gene and protein expression in 

certain types of cells even at lower intensities.‖
13

 

The article goes on to detail the effects of mobile tower emissions on a wide range of living 

organisms: ―Tops of trees tend to dry up when they directly face the cell tower antennas. . . . A 

study by the Centre for Environment and Vocational Studies of Punjab University noted that 

embryos of 50 eggs of house sparrows were damaged after being exposed to mobile tower 

radiation for 5-30 minutes. . . . In a study on cows and calves on the effects of exposure from 

mobile phone base stations, it was noted that 32% of calves developed nuclear cataracts, 3.6% 

severely.‖
14

 

Does any of this constitute the conclusive evidence that would mandate much tighter control 

of the wireless infrastructure? Not in the estimation of industry and its captured agency. Citing 

other studies—often industry-funded—that fail to establish health effects, the wireless industry 

has dismissed such concerns. The FCC has typically echoed that position. 

Keep in mind that light regulation has been one factor in the extraordinary growth of 

wireless—CTIA says exactly that in a Web post that credits the Clinton Administrations light 

regulatory touch.  



 

Obviously, cellular technology is wildly popular because it offers many benefits to 

consumers. But even allowing for that popularity and for the incomplete state of science, don‘t 

some of these findings raise enough concern to warrant some backtracking on the ham-fisted 

federal preemption of local zoning rights? 

In reality, since the passage of the 1996 law, the very opposite has occurred. Again and again 

both Congress and the FCC have opted to stiffen—rather than loosen—federal preemption over 

local zoning authority. In 2009, for example, the wireless industry convinced the FCC to impose 

a ―shot clock‖ that requires action within 90 days on many zoning applications. ―My sense is that 

it was an industry request,‖ said Robert Weller, who headed up the FCC‘s Office of Engineering 

and Technology when the shot clock was considered and imposed.
15

  

And just last November, the FCC voted to further curb the rights of local zoning officials to 

control the expansion of antenna sites Again and again, Congress and the FCC have extended the 

wireless industry carte blanche to build out infrastructure no matter the consequences to local 

communities. 

The question that hangs over all this: would consumers‘ embrace of cell phones and Wi-Fi be 

quite so ardent if the wireless industry, enabled by its Washington errand boys, hadn‘t so 

consistently stonewalled on evidence and substituted legal intimidation for honest inquiry? (See 

Appendix for online study of consumer attitudes on wireless health and safety.) 

Document searches under the Freedom of Information Act reveal the central role of Tom 

Wheeler and the FCC in the tower siting issue. As both lobbyist and FCC chairman, Wheeler has 

proved himself a good friend of the wireless industry. 

 In January of 1997, CTIA chieftain Wheeler wrote FCC Wireless Telecommunications 

Bureau Chief Michele C. Farquhar citing several municipal efforts to assert control over siting. 

Wheeler, for example, asserted that one New England state had enacted a law requiring its Public 

Service Commissioner to issue a report on health risks posed by wireless facilities.
16

 He 



questions whether such a study—and regulations based on its results—would infringe on FCC 

preemption authority. 

 FCC bureau chief Farquhar hastily reassured Wheeler that no such study could be consulted 

in zoning decisions. ―Therefore, based on the facts as you have presented them, that portion of 

the statute that directs the State Commissioner to recommend regulations based upon the study‘s 

findings would appear to be preempted,‖
17

 the FCC official wrote to Wheeler. She emphasized 

that the state had the right to do the study. It just couldn‘t deny a siting application based on 

anything it might learn. 

The FCC in 1997 sent the message it has implicitly endorsed and conveyed ever since: study 

health effects all you want. It doesn‘t matter what you find. The build-out of wireless cannot be 

blocked or slowed by health issues. 

Now let‘s fast forward to see Wheeler on the other side of the revolving door, interacting as 

FCC chairman with a former FCC commissioner who is now an industry lobbyist. 

A March 14, 2014 letter
18

 reveals the chummy relationship between Wheeler and former 

commissioner Jonathan Adelstein, now head of PCIA, the cellular infrastructure lobbying group. 

It also references FCC Chairman Wheeler seeking policy counsel from lobbyist Adelstein:  

 

 “Tom – It was great to see you the other night at the FCBA event, and wonderful to see how 

much fun you’re having (if that’s the right word). I know I enjoyed my time there (thanks to your 

help with Daschle in getting me that role in the first place!).” 

 “Thanks for asking how we think the FCC can help spur wireless broadband deployment,” 

the wireless lobbyist writes to the ex-wireless lobbyist, now running the FCC. 



 Adelstein‘s first recommendation for FCC action: “Amend its rules to categorically exclude 

DAS and small deployments [Ed. note: these are compact tower add-ons currently being widely 

deployed] from environmental and historic review.” Adelstein outlined other suggestions for 

further limiting local antenna zoning authority and the FCC soon did its part. Late last year, the 

agency proposed new rules that largely (though not entirely) complied with the antenna 

industry‘s wish list.  

James R. Hobson is an attorney who has represented municipalities in zoning issues 

involving the FCC. He is also a former FCC official, who is now of counsel at Best, Best and 

Krieger, a Washington-based municipal law practice. ―The FCC has been the ally of industry,‖ 

says Hobson. Lobbyist pressure at the FCC was intense even back in the 70s, when he was a 

bureau chief there. ―When I was at the FCC, a lot of my day was taken up with appointments 

with industry lobbyists.‖ He says of the CTIA that Wheeler once headed: ―Their reason for being 

is promoting the wireless industry. And they‘ve been successful at it.‖
19

 

The FCC‘s deferential compliance has allowed industry to regularly bypass and if necessary 

steamroll local authorities. Violation of the FCC-imposed ―shot clock,‖ for example, allows the 

wireless license applicant to sue. 

The FCC‘s service to the industry it is supposed to regulate is evidently appreciated. The 

CTIA web site, typically overflowing with self-congratulation, spreads the praise around in 

acknowledging the enabling contributions of a cooperative FCC. In one brief summation of its 

own glorious accomplishments, CTIA twice uses the word ―thankfully‖ in describing favorable 

FCC actions. 

In advancing the industry agenda, the FCC can claim that it is merely reflecting the will of 

Congress. But the agency may not be doing even that. 

 Remember the key clause in the 96 Telecom Act that disallowed denial of zoning permits 

based on health concerns? Well, federal preemption is granted to pretty much any wireless outfit 

on just one simple condition: its installations must comply with FCC radiation emission 

standards. In view of this generous carte blanche to move radiation equipment into 

neighborhoods, schoolyards and home rooftops, one would think the FCC would at the very least 

diligently enforce its own emission standards. But that does not appear to be the case. 

Indeed, one RF engineer who has worked on more than 3,000 rooftop sites found vast 

evidence of non-compliance. Marvin Wessel estimates that ―10 to 20% exceed allowed radiation 

standards.‖
20

 With 30,000 rooftop antenna sites across the U.S. that would mean that as many as 

6,000 are emitting radiation in violation of FCC standards. Often, these emissions can be 600% 

or more of allowed exposure levels, according to Wessel. 

Antenna standards allow for higher exposure to workers. In the case of rooftop sites, such 

workers could be roofers, painters, testers and installers of heating and air conditioning 



equipment, to cite just a few examples. But many sites, according to Wessel, emit radiation at 

much higher levels than those permitted in occupational standards. This is especially true of sites 

where service providers keep adding new antenna units to expand their coverage. ―Some of these 

new sites will exceed ten times the allowable occupational radiation level,‖ said Wessel.
21

 

Essentially, he adds, this means that nobody should be stepping on the roof. 

―The FCC is not enforcing its own standard,‖ noted Janet Newton, who runs the EMF Policy 

Institute, a Vermont-based non-profit. That group several years ago filed 101 complaints on 

specific rooftop sites where radiation emissions exceeded allowable levels. ―We did this as an 

exercise to hold the FCC‘s feet to the fire,‖ she said. But the 101 complaints resulted in few 

responsive actions, according to Newton.
22

  

Former FCC official Bob Weller confirms the lax—perhaps negligible is the more 

appropriate word—FCC activity in enforcing antenna standards. ―To my knowledge, the 

enforcement bureau has never done a targeted inspection effort around RF exposure,‖ he said.
23

 

Budget cuts at the agency have hurt, limiting the FCC‘s ability to perform field inspections, he 

added. But enforcement, he adds, would do wonders to insure industry compliance with its 

limited regulatory compliance requirements. ―If there were targeted enforcement and fines issued 

the industry would pay greater attention to ensuring compliance and self-regulation,‖ he allowed. 

Insurance is where the rubber hits the road on risk. So it is interesting to note that the rating 

agency A.M. Best, which advises insurers on risk, in 2013 topped its list of ―emerging 

technology-based risks‖ with RF Radiation:  

“The risks associated with long-term use of cell phones, although much studied over the 

past 10 years, remain unclear. Dangers to the estimated 250,000 workers per year who 

come in close contact with cell phone antennas, however, are now more clearly 

established. Thermal effects of the cellular antennas, which act at close range essentially 

as open microwave ovens can include eye damage, sterility and cognitive impairments. 

While workers of cellular companies are well trained on the potential dangers, other 

workers exposed to the antennas are often unaware of the health risks. The continued 

exponential growth of cellular towers will significantly increase exposure of these 

workers and others coming into close contact with high-energy cell phone antenna 

radiation,” A.M. Best wrote.
24

 

So what has the FCC done to tighten enforcement? Apparently, not very much. Though it 

does follow up on many of the complaints filed against sites alleged to be in violation of 

standards it takes punitive actions very rarely. (The FCC did not provide answers to written 

questions on details of its tower enforcement policies.) 

The best ally of industry and the FCC on this (and other) issues may be public ignorance. 



An online poll conducted for this project asked 202 respondents to rate the likelihood of a 

series of statements.
25

 Most of the statements were subject to dispute. Cell phones raise the risk 

of certain health effects and brain cancer, two said. There is no proof that cell phones are 

harmful, another declared. But among the six statements there was one statement of indisputable 

fact: ―The U.S. Congress forbids local communities from considering health effects when 

deciding whether to issue zoning permits for wireless antennae,‖ the statement said. 

Though this is a stone cold fact that the wireless industry, the FCC and the courts have all 

turned into hard and inescapable reality for local authorities, just 1.5% of all poll respondents 

replied that it was ―definitely true.‖  

Public ignorance didn‘t take much cultivation by the wireless industry on the issue of local 

zoning. And maybe it doesn‘t matter much, considering the enormous popularity of wireless 

devices. But let‘s see how public ignorance has been cultivated and secured—with the FCC‘s 

passive support—on the potentially more disruptive issue of mobile phone health effects. 

  



Chapter Three: Wireless Bullies and the Tobacco Analogy 

Issues of cable and net neutrality have recently attracted wide public attention (more on that 

in Chapter Six). Still, the bet here remains that future judgment of the FCC will hinge on its 

handling of wireless health and safety issues. 

And while the tower siting issue is an egregious example of an industry-dominated political 

process run amuck, the stronger health risks appear to reside in the phones themselves. This is an 

issue that has flared up several times in recent years. Each time, industry has managed to beat 

back such concerns. But it‘s worth noting that the scientific roots of concern have not 

disappeared. If anything, they‘ve thickened as new research substantiates older concerns. 

The story of an FCC passively echoing an industry determined to play hardball with its 

critics is worth a further look. The CTIA‘s own website acknowledges the helpful hand of 

government‘s ―light regulatory touch‖ in allowing the industry to grow.
26

  

Former congressman Dennis Kucinich ventures one explanation for the wireless industry‘s 

success in dodging regulation: ―The industry has grown so fast its growth has overtaken any 

health concerns that may have gained attention in a slow growth environment. The proliferation 

of technology has overwhelmed all institutions that would have attempted safety testing and 

standards,‖ Kucinich said.
27

  

But the core questions remain: Is there really credible evidence that cell phones emit harmful 

radiation that can cause human health problems and disease? Has the FCC done an adequate job 

in protecting consumers from health risks? Or has it simply aped industry stonewalling on health 

and safety issues?  

Before wading into these questions, some perspective is in order. 

First, there‘s simply no denying the usefulness and immense popularity of wireless 

technology. People depend on it for safety, information, entertainment and communication. It 

doesn‘t take a keen social observer to know that wireless has thoroughly insinuated itself into 

daily life and culture. 

The unanswered question, though, is whether consumers would embrace the technology quite 

so fervently if health and safety information was not spun, filtered and clouded by a variety of 

industry tactics. 

To gain some insight into this question, we conducted an online survey of 202 respondents, 

nearly all of whom own cell phones, on Amazon‘s Mechanical Turk Web platform (see 

Appendix). One striking set of findings: many respondents claim they would change behavior—

reduce wireless use, restore landline service, protect their children—if claims on health dangers 

of wireless are true. 



It is not the purpose of this reporter to establish that heavy cell phone usage is dangerous. 

This remains an extremely controversial scientific issue with new findings and revised scientific 

conclusions repeatedly popping up. Just months ago, a German scientist who had been outspoken 

in denouncing the view that cell phones pose health risks reversed course. In an April 2015 

publication, Alexander Lerchl reported results confirming previous research on the tumor-

promoting effects of electromagnetic fields well below human exposure limits for mobile 

phones. ―Our findings may help to understand the repeatedly reported increased incidences of 

brain tumors in heavy users of mobile phones,‖ the Lerchl team concluded.
28

 And in May 2015, 

more than 200 scientists boasting over 2,000 publications on wireless effects called on global 

institutions to address the health risks posed by this technology. 

But the National Cancer Institute still contends that no cell phone dangers have been 

established. A representative of NCI was the sole known dissenter among the 30 members of the 

World Health Organization‘s International Agency for Research on Cancer (IARC) when it 

voted to declare wireless RF ―possibly carcinogenic.‖
29

 If leading scientists still can‘t agree, I 

will not presume to reach a scientific conclusion on my own. 

 



But let‘s at least look at some of the incriminating clues that health and biology research has 

revealed to date. And let‘s look at the responses of both industry and the FCC. 

 The most widely cited evidence implicating wireless phones concerns gliomas, a very 

serious type of brain tumor. The evidence of elevated risk for such tumors among heavy cell 

phone users comes from several sources. 

 Gliomas account for roughly half of all malignant brain tumors, which are relatively rare. 

The annual incidence of primary malignant brain tumors in the U.S. is only 8.2 per 100,000 

people, according to the International Radio Surgery Association. 

Still, when projected over the entire U.S. population, the public health impact is potentially 

very significant. 

Assuming roughly four new glioma cases annually in the U.S. per 100,000 people, yields 

over 13,000 new cases per year over a total U.S. population of 330 million. Even a doubling of 

that rate would mean 13,000 new gliomas, often deadly, per year. A tripling, as some studies 

have found, could mean as many as 26,000 more new cases annually. Indeed, the respected 

online site Medscape in January 2015 reported results of Swedish research under the headline: 

Risk for Glioma Triples With Long-Term Cell Phone Use.
30

  

 And here‘s some eye-opening quantitative perspective: the wars in Iraq and Afghanistan, 

waged now for more than a decade each, have together resulted in roughly 7,000 U.S. deaths. 

Preliminary—though still inconclusive—research has suggested other potential negative 

health effects. Swedish, Danish and Israeli scientists have all found elevated risk of salivary 

gland tumors. One Israeli studied suggested elevated thyroid cancer risk. Some research has 

found that men who carry their phones in their pockets may suffer sperm count damage. One 

small study even suggests that young women who carry wireless devices in their bras are 

unusually vulnerable to breast cancer. 

And while industry and government have never accepted that some portion of the population 

is unusually sensitive to electromagnetic fields, many people continue to complain of a broad 

range of symptoms that include general weakness, headaches, nausea and dizziness from 

exposure to wireless. 

Some have suggested that the health situation with wireless is analogous to that of tobacco 

before court decisions finally forced Big Tobacco to admit guilt and pay up. In some ways, the 

analogy is unfair. Wireless research is not as conclusively incriminating as tobacco research was. 

And the identified health risks with wireless, significant as they are, still pale compared with 

those of tobacco. 

 But let‘s not dismiss the analogy outright. There is actually a very significant sense in which 

the tobacco-wireless analogy is uncannily valid. 



People tend to forget that the tobacco industry—like the wireless industry—also adopted a 

policy of tone-deaf denial. As recently as 1998, even as evidence of tobacco toxicity grew 

overwhelming, cigarette maker Phillip Morris was writing newspaper advertorials insisting there 

was no proof smoking caused cancer. 

It seems significant that the responses of wireless and its captured agency—the FCC—

feature the same obtuse refusal to examine the evidence. The wireless industry reaction features 

stonewalling public relations and hyper aggressive legal action. It can also involve undermining 

the credibility and cutting off the funding for researchers who do not endorse cellular safety. It is 

these hardball tactics that look a lot like 20
th

 century Big Tobacco tactics. It is these hardball 

tactics—along with consistently supportive FCC policies—that heighten suspicion the wireless 

industry does indeed have something to hide. 

Begin with some simple facts issuing from meta-analysis of cellular research. Dr. Henry Lai, 

emeritus professor of bioengineering at the University of Washington, has reviewed hundreds of 

published scientific papers on the subject. He wanted to see how many studies demonstrated that 

non-ionizing radiation produces biological effects beyond the heating of tissue. This is critical 

since the FCC emission standards protect only against heating. The assumption behind these 

standards is that there are no biological effects beyond heating. 

But Dr. Lai found that just over half—actually 56%—of 326 studies identified biological 

effects. And the results were far more striking when Dr. Lai divided the studies between those 

that were industry-funded and those that were independently funded. Industry-funded research 

identified biological effects in just 28% of studies. But fully 67% of non-industry funded studies 

found biological effects (Insert Slide—Cell Phone Biological Studies). 

A study conducted by Swiss and British scientists also looked at how funding sources 

affected scientific conclusions on the possible health effects of cell phone usage. They found that 

of studies privately funded, publicly funded and funded with mixed sponsorship, industry-funded 

studies were ―least likely to report a statistically significant result.‖
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 ―The interpretation of 

results from studies of health effects of radiofrequency radiation should take sponsorship into 

account,‖ the scientists concluded.
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So how does the FCC handle a scientific split that seems to suggest bias in industry-

sponsored research?  

 In a posting on its Web site that reads like it was written by wireless lobbyists, the FCC 

chooses strikingly patronizing language to slight and trivialize the many scientists and health and 

safety experts who‘ve found cause for concern. In a two page Web post titled ―Wireless Devices 

and Health Concerns,‖ the FCC four times refers to either ―some health and safety interest 

groups,‖ ―some parties,‖ or ―some consumers‖ before in each case rebutting their presumably 

groundless concerns about wireless risk.
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 Additionally, the FCC site references the World 

Health Organization as among those organizations who‘ve found that ―the weight of scientific 



evidence‖ has not linked exposure to radiofrequency from mobile devices with ―any known 

health problems.‖ 

Yes, it‘s true that the World Health organization remains bitterly divided on the subject. But 

it‘s also true that a 30 member unit of the WHO called the International Agency for Research on 

Cancer (IARC) was near unanimous in pronouncing cell phones ―possibly carcinogenic‖ in 

2011. How can the FCC omit any reference to such a pronouncement? Even if it finds reason to 

side with pro-industry scientists, shouldn‘t this government agency also mention that cell phones 

are currently in the same potential carcinogen class as lead paint?  

Now let‘s look a bit more closely at the troublesome but presumably clueless crowd of ―some 

parties‖ that the FCC so cavalierly hastens to dismiss? Let‘s begin with Lennart Hardell, 

professor of Oncology and Cancer Epidemiology at the University Hospital in Oreboro, Sweden. 

Until recently it was impossible to gain any real sense of brain tumor risk from wireless since 

brain tumors often take 20 or more years to develop. But the cohort of long-term users has been 

growing. In a study published in the International Journal of Oncology in 2013, Dr. Hardell and 

Dr. Michael Carlberg found that the risk of glioma—the most deadly type of brain cancer—rose 

with cell phone usage. The risk was highest among heavy cell phone users and those who began 

to use cell phones before the age of 20.
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 Indeed, those who used their phones at least 1640 hours (which would be roughly 30 

minutes a day for nine years) had nearly three times the glioma incidence. Drs. Hardell and 

Carlberg also found that gliomas tend to be more deadly among heavy wireless callers.
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Perhaps of greatest long-term relevance, glioma risk was found to be four times higher 

among those who began to use mobile phones as teenagers or earlier. These findings, along with 

the established fact that it generally takes decades for tumors induced by environmental agents to 

appear, suggest that the worst consequences of omnipresent wireless devices have yet to be seen. 

In a 2013 paper published in Reviews on Environmental Health, Drs. Hardell and Carlberg 

argued that the 2011 finding of the IARC that identified cell phones as a ―possibly carcinogenic‖ 

needs to be revised. The conclusion on radiofrequency electromagnetic fields from cell phones 

should now be ―cell phones are not just a possible carcinogen.‖ They can now be ―regarded as 

carcinogenic to humans‖ and the direct cause of gliomas (as well as acoustic neuromas, a less 

serious type of tumor).
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 Of course, these views are not universally accepted. 

The usual spin among industry supporters when presented with research that produces 

troubling results is along the lines of: ―We might pay attention if the results are duplicated.‖ In 

fact, the Hardell results were echoed in the French CERENAT study, reported in May of 2014. 

The CERENAT study also found higher risk among heavy users, defined as those using their 

phones at least 896 hours (just 30 minutes a day for five years). ―These additional data support 



previous findings concerning a possible association between heavy mobile phone use and brain 

tumors,‖ the study concluded.
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Cell phones are not the only wireless suspects. Asked what he would do if he had policy-

making authority, Dr. Hardell swiftly replied that he would ―ban wireless use in schools and pre-

schools. You don‘t need Wi-Fi,‖ he noted.
38

 This is especially interesting in view of the FCC‘s 

sharply hiked spending to promote and extend Wi-Fi usage, as well as its consistent refusal to set 

more stringent standards for children (more on all this later). But for now let‘s further fill out the 

roster of the FCC‘s unnamed ―some parties.‖  

Martin Blank is a Special Lecturer in Physiology and Cellular Biophysics at Columbia 

University. Unlike Dr. Hardell, who looks at broad epidemiological effects over time, Dr. Blank 

sees cause for concern in research showing there is biological response at the cellular level to the 

type of radiation emitted by wireless devices. ―The biology tells you unequivocally that the cell 

treats radiation as a potentially damaging influence,‖ Dr. Blank said in a late 2014 interview.
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―The biology tells you it‘s dangerous at a low level,‖ he added. Though some results have 

been difficult to replicate, researchers have identified a wide range of cellular responses 

including genetic damage and penetration of the blood brain barrier. Dr. Blank specifically cited 

the ―cellular stress response‖ in which cells exposed to radiation start to make proteins. 

It is still not clear whether biological responses at the cellular level translate into human 

health effects. But the research seems to invalidate the basic premise of FCC standards that the 

only biological effect of the type of radiation produced by wireless devices is tissue heating at 

very high power levels. But the standards-setting agencies ―ignore the biology,‖ according to Dr. 

Blank. He describes the FCC as being ―in industry‘s pocket.‖
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Sweden‘s Lund University is annually ranked among the top 100 universities in the world. 

Leif Salford has been chairman of the Department of Neurosurgery at Lund since 1996. He is 

also a former president of the European Association for Neuro-Oncology. In the spring of 2000, 

Professor Salford told me that wireless usage constituted ―the world‘s largest biological 

experiment ever.‖
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He has conducted numerous experiments exposing rats to cellular-type radiation. Individual 

experiments have shown the radiation to penetrate the blood-brain barrier, essential to protecting 

the brain from bloodstream toxins. Professor Salford also found that rats exposed to radiation 

suffered loss of brain cells. ―A rat‘s brain is very much the same as a human‘s. They have the 

same blood-brain barrier and neurons. We have good reason to believe that what happens in rat‘s 

brains also happens in humans,‖ he told the BBC in 2003. Dr. Salford has also speculated that 

mobile radiation could trigger Alzheimer‘s disease in some cases but emphasized that much 

more research would be needed to establish any such causal relationship. Does this man deserve 

to be dismissed as one of a nameless and discredited group of ―some parties?‖ 



And what about the American Academy of Pediatrics (AAP), which represents 60,000 

American doctors who care for children? In a December 12, 2012 letter to former Ohio 

Congressman Dennis Kucinich, AAP President Dr. Thomas McInerny writes: ―Children are 

disproportionately affected by environmental exposures, including cell phone radiation. The 

differences in bone density and the amount of fluid in a child‘s brain compared to an adult‘s 

brain could allow children to absorb greater quantities of RF energy deeper into their brains than 

adults.‖
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In a subsequent letter to FCC officials dated August 29, 2013, Dr. McInerny points out that 

―children, however, are not little adults and are disproportionately impacted by all environmental 

exposures, including cell phone radiation.‖ Current FCC exposure standards, set back in 1996, 

―do not account for the unique vulnerability and use patterns specific to pregnant women and 

children,‖ he wrote. (Insert slide: A Plea from Pediatricians). Does an organization representing 

60,000 practitioners who care for children deserve to be brushed off along with ―some health and 

safety interest groups?‖ 

So what is the FCC doing in response to what at the very least is a troubling chain of clues to 

cellular danger? As it has done with wireless infrastructure, the FCC has to this point largely 

relied on industry ―self-regulation.‖ Though it set standards for device radiation emissions back 

in 1996, the agency doesn‘t generally test devices itself. Despite its responsibility for the safety 

of cell phones, the FCC relies on manufacturers‘ good-faith efforts to test them. Critics contend 

that this has allowed manufacturers undue latitude in testing their devices. 

 Critics further contend that current standards, in place since cell phones were barely in use, 

are far too lax and do not reflect the heavy usage patterns that have evolved. Worse still, industry 

is allowed to test its own devices using an imprecise system that makes no special provision for 

protecting children and pregnant women. One 2012 study noted that the procedure widely used 

by manufacturers to test their phones ―substantially underestimates‖ the amount of RF energy 

absorbed by 97% of the population, ―especially children.‖ A child‘s head can absorb over two 

times as much RF energy. Other persons with smaller heads, including women, are also more 

vulnerable. The authors recommend an alternative computer simulation technique that would 

provide greater insight into the impact of cellular radiation on children and on to the specific RF 

absorption rates of different tissues, which vary greatly.
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 Acting on recommendations of the General Accounting Office, the FCC is now 

reconsidering its standards for wireless testing and allowed emissions. On the surface, this may 

seem to represent an effort to tighten standards to promote consumer health and safety. But many 

believe the FCC‘s eventual new standard will actually be weaker, intensifying any health risk 

from industry‘s self-reported emission levels. ―They‘re under great pressure from industry to 

loosen the criteria,‖ notes Joel Moskowitz, director of the Center for Family and Community 

Health at UC Berkeley‘s School of Public Health.
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 One fear is that the FCC could measure the 

allowed radiation absorption level (SAR) over a wider sample of tissue, effectively loosening the 



standard allowable energy absorption. One FCC official, who asked that his name not be used, 

contended that a decision had not yet been made to loosen the standard. 

But to this point, there is little evidence the FCC is listening to anyone beyond its familiar 

friends in the wireless industry. Carl Blackman, a scientist at the Environmental Protection 

agency until retiring in 2014, notes that the FCC does rely to some degree on an inter-agency 

governmental group for advice on health matters. The group includes, for example, 

representatives from the EPA and the FDA. 

 Blackman served on that advisory group and he says that it has been divided. Though some 

government advisers to the FCC find evidence of wireless health risks convincing, others remain 

skeptical, said Blackman. Root of the skepticism: even though numerous researchers have found 

biological and health effects, the mechanism for action by non-ionizing radiation on the human 

body has still not been identified. ―I don‘t think there‘s enough of a consensus within the Radio 

Frequency Inter-agency Working Group for them to come out with stricter standards,‖ he says.
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But political pressures also figure mightily in all this. The EPA, notably, was once a hub of 

research on RF effects, employing as many as 35 scientists. However, the research program was 

cut off in the late 80s during the Regan presidency. Blackman says he was personally 

―forbidden‖ to study health effects by his ―supervisory structure.‖
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 He termed it ―a political 

decision‖ but recognized that if he wanted to continue to work at the EPA he would have to do 

research in another area. 

Blackman is cautious in imputing motives to the high government officials who wanted his 

work at EPA stopped. But he does say that political pressure has been a factor at both the EPA 

and FCC: ―The FCC people were quite responsive to the biological point of view. But there are 

also pressures on the FCC from industry.‖ The FCC, he suggests, may not just be looking at the 

scientific evidence ―The FCC‘s position—like the EPA‘s—is influenced by political 

considerations as well.‖
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 Still, the FCC has ultimate regulatory responsibility and cannot indefinitely pass the buck on 

an issue of fundamental public health. Remarkably, it has not changed course despite the IARC 

classification of cell phones as possibly carcinogenic, despite the recent studies showing triple 

the glioma risk for heavy users, despite the floodtide of research showing biological effects, and 

despite even the recent defection of core industry booster Alex Lerchl. It is the refusal of both 

industry and the FCC to even acknowledge this cascade of warning signs that seems most 

incriminating. 

 Of course, industry behavior goes well beyond pushing for the FCC‘s willful ignorance and 

inaction. Industry behavior also includes self-serving public relations and hyper aggressive legal 

action. It can also involve undermining the credibility of and cutting off the funding for 

researchers who do not endorse cellular safety. It is these hardball tactics that recall 20
th

 century 

Big Tobacco tactics. It is these tactics that heighten suspicion that the wireless industry does 



indeed have a dirty secret. And it is those tactics that intensify the spotlight on an FCC that so 

timidly follows the script of the fabulously wealthy, bullying, billion-dollar beneficiaries of 

wireless. 

  



Chapter Four: You Don’t Need Wires To Tie People Up 

So let‘s look a little more deeply at some of the actions of an industry group that boasts of 

500 meetings a year with the FCC. Lobbying is one thing. Intimidation is another. CTIA has 

shown its skill at—and willingness to use—both. 

Outright legal bullying is a favored tactic. The City of San Francisco passed an ordinance in 

2010 that required cell phone manufacturers to display more prominently information on the 

emissions from their devices. This information was already disclosed—but often buried—in 

operator manuals and on manufacturer websites. The idea was to ensure that consumers saw 

information already mandated and provided. 

Seeing this as a threat to its floodtide of business, the industry sued the City of San 

Francisco. The City, fearing a prolonged legal fight with an industry that generates hundreds of 

billions of dollars in annual revenue, backed down. 

On May 12, 2015, Berkeley, California‘s City Council unanimously passed a similar 

ordinance. Joel Moskowitz, director of the Center for Family and Community Health at the 

University of California-Berkeley‘s School of Public Health, has been involved in the effort. 

Berkeley, he says, didn‘t want to run into the same legal threats that paralyzed San Francisco. So 

it tried to draft the most inoffensive and mild language possible. The proposed Cell Phone Right 

to Know ordinance: ―To assure safety, the Federal Government requires that cell phones meet 

radio frequency (RF) exposure guidelines. If you carry or use your phone in a pants or shirt 

pocket or tucked into a bra when the phone is ON and connected to a wireless network, you may 

exceed the federal guidelines for exposure to RF radiation. This potential risk is greater for 

children. Refer to the instructions in your phone or user manual for information about how to use 

your phone safely.‖
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 Sounds pretty inoffensive, no? Not to the CTIA, which indicated that it was prepared to sue, 

according to Berkeley City Attorney Zach Cowan.
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 (On June 8
th

, CTIA did indeed sue the City 

of Berkeley.) 

Well, from the industry point of view, why not throw around your weight? Smash mouth 

legal tactics have been highly successful thus far as industry has managed to throttle several 

efforts to implicate manufacturers in cases where heavy users suffered brain tumors. 

But one current case has advanced in district court in Washington to the point where the 

judge allowed plaintiffs to present expert witness testimony. The industry response: file a legal 

action seeking to invalidate long-held court methods for qualifying expert witnesses. 

This is a very rich industry that does not hesitate to outspend and bully challengers into 

submission. Meanwhile, amidst the legal smoke and medical confusion, the industry has 



managed to make the entire world dependent on its products. Even tobacco never had so many 

hooked users. 

Such sustained success in the face of medical doubt has required industry to keep a lid on 

critics and detractors. Many scientists who‘ve found real or potential risk from the sort of 

microwave radiation emanating from wireless devices have learned there is a price to be paid for 

standing up to the industry juggernaut. A few prominent examples:  

-- 

In 1994, University of Washington researchers Henry Lai and N.P. Singh found that rats 

exposed to microwave radiation suffered DNA damage to their brain cells. This was a scary 

finding since DNA damage can lead to mutations and possibly cancer. 

The reaction from industry was swift. Motorola was at that time the U.S. market leader in 

cell phones. In a memorandum obtained by the journal Microwave News, Motorola PR honcho 

Norm Sandler outlined how the company could ―downplay the significance of the Lai study.‖ 

One step: ―We have developed a list of independent experts in this field and are in the process of 

recruiting individuals willing and able to reassure the public on these matters,‖ Sandler wrote. 

After outlining such measures, he concluded that Motorola had ―sufficiently war-gamed‖ the 

issue. The practices of lining up industry-friendly testimony and ―war-gaming‖ researchers who 

come up with unfavorable results have been persistent themes with this industry. 

-- 

After Lai‘s results were published, Motorola decided to sponsor further research on 

microwaves and DNA damage. Oftentimes, lab results cannot be reproduced by other 



researchers, particularly if experiments are tweaked and performed a bit differently. Non-

confirming studies raise doubt, of course, on the original work. 

 Motorola lined up Jerry Phillips, a scientist at the Veteran‘s Administration Medical Center 

in Loma Linda, California, and Phillips tested the effect of radiation at different frequencies from 

those tested by Lai and Singh. Nevertheless, Phillips found that at some levels of exposure, DNA 

damage increased, while at other levels it decreased. Such findings were ―consistent‖ with the 

sorts of effects produced by chemical agents, Phillips said in an interview.
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 In some cases, the 

radiation may have activated DNA repair mechanisms, reducing the overall microwave effect. 

But what was important, Phillips explained, is that there were any biological effects at all. The 

wireless industry has long contended—and the FCC has agreed—that there is no evidence that 

non-ionizing radiation at the frequencies and power levels used by cell phones is biologically 

active. 

Understanding the potential impact of ―biological effect‖ findings, Motorola again turned to 

damage control, said Phillips. He recalls receiving a phone call from a Motorola R&D executive. 

―I don‘t think you‘ve done enough research,‘‖ Phillips recalls being told. The study wasn‘t ready 

for publication, according to the Motorola executive. Phillips was offered more money to do 

further research without publishing the results of what he‘d done. 

 But Phillips felt he‘d done enough. Despite warnings for his own boss to ―give Motorola 

what it wants,‖ Phillips went ahead and published his findings in 1998. Since then, Phillips‘ 

industry funding has dried up. Meanwhile, as many other researchers report, government funding 

to do independent research on microwave radiation has dried up, leaving the field at least in the 

U.S. to industry-funded scientists. ―There is no money to do the research,‖ Said Phillips. ―It‘s not 

going to come from government because government is controlled by industry.‖
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-- 

Om P. Gandhi is Professor of Electrical and Computer Engineering at the University of Utah 

and a leading expert in dosimetry—measurement of non-ionizing radiation absorbed by the 

human body. Even before cell phones were in wide use, Professor Gandhi had concluded that 

children absorb more emitted microwave radiation. ―The concentration of absorbed energy is 50 

to 80% greater,‖ he explained.
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These conclusions were not acceptable to Professor Gandhi‘s industrial sponsors. In 1998, he 

recalls, an executive from a cell phone manufacturer—which he did not want to identify—told 

him directly that if he did not discontinue his research on children his funding would be cut off. 

Professor Gandhi recalled replying: ―I will not stop. I am a tenured professor at the University of 

Utah and I will not reject my academic freedom.‖ Professor Gandhi also recalled some of his 

thought process: ―I wasn‘t going to order my students to alter their results so that I can get 

funding.‖ His industry sponsors cancelled his contract and asked for a return of funds. 



 Professor Gandhi believes that some cell phone users require extra protection because their 

heads are smaller and more absorptive. ―Children, as well as women and other individuals with 

smaller heads absorb more concentrated energy because of the proximity of the radiating antenna 

to the brain tissue,‖ he said. And yet the FCC has not acted to provide special protection for these 

groups. Asked why not, Professor Gandhi conceded that he doesn‘t know. He does note, 

however, that recent standards-setting has been dominated by industry representatives.
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-- 

While the mobile industry refuses to admit to even the possibility that there is danger in RF 

radiation, giant insurance companies see things differently. Several insurers have in recent years 

issued reports highlighting product liability risk with cell phones. This is important because it is 

evidence that where money is on the line professionals outside the industry see the risk of legal 

liability. 

Legal exposure could be one reason—perhaps the central one—the industry continues to 

stonewall. Should legal liability be established, one key question will be how much wireless 

executives knew—and at what point in time. Meanwhile, the combination of public relations 

denials, legal intimidation and the selective application of pressure on research follows a familiar 

pattern. ―The industry is basically using the tobacco industry playbook,‖ UC Berkeley‘s 

Moskowitz said in a recent radio interview.
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That playbook has thus far been highly successful in warding off attention, regulation and 

legal incrimination. 



Chapter Five: $270 Billion . . . and Looking for Handouts 

The FCC‘s network of corruption doesn‘t just shield industry from needed scrutiny and 

regulation on matters of public health and safety. Sometimes it just puts its hand directly into the 

public pocket and redistributes that cash to industry supplicants. 

Such is arguably the case with the Universal Service Fund. Originally established to extend 

telephone service to rural and urban areas that industry would find difficult or uneconomical to 

wire, the USF is now shifting from subsidizing landline phone service to subsidizing the 

extension of broadband Internet. USF monies also support the Lifeline program, which 

subsidizes cell phone service to low-income consumers, and the E-Rate program, which 

subsidizes Internet infrastructure and service to schools and libraries. 

Since 1998, more than $110 billion has been allocated to Universal Service programs, notes 

Charles Davidson, director of the Advanced Communications Law & Policy Institute at New 

York Law School. The FCC has allocated over $40 billion to the E-Rate program alone. 

Who pays the freight for these high-cost programs? You do. 

Technically, landline and wireless phone companies are assessed for the Universal Service 

fund‘s expenditures. But the FCC also allows those companies to pass on such charges to their 

subscribers, which they do. Both landline and wireless subscribers pay a monthly Universal 

Service charge that is tacked on to their phone bills. That charge has been rising and recently 

amounted to a 16% surcharge on interstate calls. 

Consumers who pay for these programs might be interested to learn that both the E-Rate and 

Lifeline programs have been riddled with fraud. Government watchdogs have repeatedly found 

the programs to be inefficient and prone to inflated and fraudulent claims. But the programs have 

been a windfall for tech and telecom industry beneficiaries. Wherever the FCC presides, it 

seems, these industries reap a windfall. 

 The General Accounting Office (GAO) has issued several reports citing fraud, waste and 

mismanagement, along with inadequate FCC oversight of the subsidy program. Bribery, 

kickbacks and false documentation can perhaps be expected in a handout program mandated by 

Congress and only indirectly supervised by the FCC. 

But the scope of fraud has been impressive. The most striking corruption has marred the E-

Rate program, which subsidizes Internet hardware, software and service for schools and libraries, 

and the Lifeline cell phone subsidies. 

 In recent years, several school districts have paid fines to settle fraud cases involving 

bribery, kickbacks, non-competitive bidding of contracts and false documentation in the E-Rate 



program. More eye opening perhaps are the settlements of fraud claims by tech giants like IBM, 

Hewlett Packard and AT&T. The HP case, for example, involved some colorful bribery 

allegations, including gifts of yachts and Super Bowl tickets. HP settled for $16 million. An HP 

official and a Dallas Independent School District official both received jail sentences. 

The Lifeline program has also been riddled with fraud. A Wall Street Journal investigation of 

the five top corporate beneficiaries of Lifeline showed that 41% of more than 6 million subsidy 

claimants ―couldn‘t demonstrate their eligibility or didn‘t respond to requests for certification.‖
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AT&T, Verizon, and Sprint Nextel were three of the major Lifeline beneficiaries. 

The FCC has initiated several efforts to clean up USF programs and seems honestly 

determined to bring greater accountability and efficiency to its subsidy efforts. Nevertheless, 

problems with fraud persist, as reported recently by the FCC‘s own top investigator. 

 Congress established the FCC‘s Office of Inspector General in 1989 to ―provide objective 

and independent investigations, audits and reviews of the FCC‘s programs and operations.‖ 

Here‘s what the FCC‘s internal investigative unit said in a September 30, 2014 report to 

Congress about its Office of Investigation (OI): ―The bulk of the work of OI involves 

investigating and supporting civil and criminal investigations/prosecutions of fraud in the FCC’s 

federal universal service program.‖
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Fraud—as pervasive and troubling as it has been—is just one of the problems with the 

programs of universal service. It may not even be the fundamental problem. More fundamental 

issues concern the very aim, logic and efficiency of programs to extend broadband and wireless 

technology at public expense. Though the aims of extending service to distant impoverished 

areas seem worthy on the surface, there are many reasons to think the major beneficiaries of 

these programs are the technology companies that win the contracts. 



Lobbyists have long swarmed over the FCC looking to get an ever-growing piece of the USF 

honeypot. An FCC report on meetings with registered lobbyists details a 2010 meeting with 

representatives of the International Society for Technology in Education and other education 

lobbyists. Topics discussed, according to the FCC report, included ―the need to raise the E-

Rate‘s annual cap.‖
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The CTIA, leaving no stone unturned in its efforts to pump up member revenues, last year 

responded to a House hearing on the USF by grousing that ―current USF-supported programs 

skew heavily toward support of wireline services. . . . The concentration of USF monies to 

support wireline services is inconsistent with technological neutrality principles and 

demonstrated consumer preferences,‖ CTIA wrote..
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 An industry that generates hundreds of 

billions of dollars in equipment and service revenues annually bellies up for a bigger slice of the 

$8 billion a year USF. 

The grousing has paid off. The FCC recently announced that it will raise spending on E-Rate 

from what had been a cap of $2.4 billion a year to $3.9 billion. A significant portion of new 

outlays will go to Wi-Fi—yet another wireless industry victory at the FCC. But the CTIA is by 

no means the only industry group pressing the FCC. 

 Leading the roster of active lobbyists on E-Rate issues is the Software and Information 

Industry Association. Beginning in 2006, SIAA led all lobbyists with 54 mentions of E-Rate in 

its filings, according to the Center for Responsive Politics. SIAA board members include 

executives from tech heavyweights Google, Oracle and Adobe Systems. 

Tech business leaders—many of them direct beneficiaries of FCC programs—made a direct 

pitch to FCC Chairman Wheeler last year to hike E-Rate funding. ―The FCC must act boldly to 

modernize the E-Rate program to provide the capital needed to upgrade our K-12 broadband 

connectivity and Wi-Fi infrastructure within the next five years,‖ the executives wrote.
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There were dozens of corporate executive signees to this letter, including the CEOs of many 

Fortune 500 giants. But let‘s just consider the participation of three: top executives of Microsoft, 

Google and HP all joined the call to expand E-Rate subsidies. Consider the simple fact that these 

three tech giants alone had revenues of $270 billion—more than a quarter of a trillion dollars—in 

a recent four-quarter period. Together, they produced nearly $40 billion in net income. And yet 

their top executives still thought it necessary to dun the FCC—and really, they were 

surreptitiously hitting up the public—for ramped-up spending on what was then a $2.4 billion a 

year program. 

 Is that greed? Arrogance? Or is it simply behavior conditioned by success in repeatedly 

getting what they want at the public trough? Almost never mentioned in these pleas for higher 

subsidies is the fact that ordinary American phone subscribers are the ones footing the bill for the 

E-Rate program—not the FCC or the telecom industry. 



Much of the added spending, as noted, will go towards the installation of wireless networks. 

And yet Wi-Fi does not have a clean bill of health. When Lennart Hardell, professor of Oncology 

and Cancer Epidemiology at the University Hospital in Orebro, Sweden, was asked what he 

would do if given policy authority over wireless health issues, he replied swiftly that he would 

―ban wireless use in schools and pre-school.‖ Noting that there are wired alternatives, Professor 

Hardell flatly stated: ―You don‘t need Wi-Fi.‖
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 And yet the FCC, prodded by an industry ever 

on the lookout for incremental growth opportunities, is ignoring the health of youngsters to 

promote expanded Wi-Fi subsidies in schools across the U.S. 

And what about the merit of the program itself? Overlooking the fraud and lobbying and Wi-

Fi safety issues for a moment, shouldn‘t schools and libraries across the country be equipped 

with the best electronic gear, accessing the Internet at the fastest speeds? Doesn‘t the government 

owe that to its younger citizens, especially those disadvantaged by the long-referenced digital 

divide?  

Well, maybe. But answers to these questions hinge on even more fundamental question: Do 

students actually learn more or better with access to the latest high-speed electronic gadgetry?  

It would be foolish to argue that nobody benefits from access to high-speed Internet. But the 

benefits are nowhere near as broad or rich as corporate beneficiaries claim. Some researchers, for 

example, have concluded that computers don‘t seem to have positive educational impact—they 

may even have negative impact—when introduced into the home or freely distributed to kids 

from low income backgrounds. 

 Duke University researchers Jacob Vigdor and Helen Ladd studied the introduction of 

computers into North Carolina homes. They found that the academic performance of youngsters 

given computers actually declined. “The introduction of home computer technology is associated 

with modest but statistically significant and persistent negative impacts on student math and 

reading test scores,” the authors wrote in a National Bureau of Economic Research Working 

Paper.
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 The impact was actually most negative on the poorer students. 

A study in the Journal of International Affairs examined the impact of the global One Laptop 

Per Child Program (OLPC), which has distributed millions of computers to children around the 

world. Researchers Mark Warschauer and Morgan Ames conclude: “The analysis reveals that 

provision of individual laptops is a utopian vision for the children in the poorest countries, 

whose educational and social futures could be more effectively improved if the same investments 

were instead made on more proven and sustainable interventions. Middle- and high-income 

countries may have a stronger rationale for providing individual laptops to children, but will 

still want to eschew OLPC’s technocratic vision. In summary, OLPC represents the latest in a 

long line of technologically utopian schemes that have unsuccessfully attempted to solve complex 

social problems with overly simplistic solutions.‖
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Access to computers in the home may not work educational magic. But what about 

computers in the classroom? Don‘t they have educational value there?  

The anecdotal evidence is mixed at best. Consider how students in Los Angeles, newly 

equipped with flashy iPads at a mind-boggling taxpayer cost of more than $1 billion, went about 

using the new tools to improve their educational performance. ―Instead of solving math problems 

or doing English homework, as administrators envisioned, more than 300 Los Angeles Unified 

School District students promptly cracked the security setting and started tweeting, posting to 

Facebook and playing video games.‖
63

 

 But let‘s cut through the self-serving corporate claims and the troubling anecdotes to hear 

from someone who actually has had extensive and unique field experience. Kentaro Toyama was 

co-founder of Microsoft‘s research lab in India. Over more than five years he oversaw at least a 

dozen projects that sought to address educational problems with the introduction of computer 

technology. His conclusion: ―The value of technology has been over-hyped and over-sold.‖  

The most important factor in improving schools, says Toyama, now the W.K Kellogg 

Associate Professor of Community Information at the University of Michigan, is good teachers. 

Without good, well-trained teachers, adequate budgets and solid school administration, 

technology does little good. ―Technology by itself never has any kind of positive impact,‖ he 

said.
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The only schools in his experience that benefited from increased technology investment were 

those where ―the teachers were very good, the budgets adequate.‖ The richer schools, in essence. 

But as both Vigdor and Warschauer found, the introduction of technology has by itself little if 

any positive effect. For a public conditioned to believe in the virtues of new technology, such 

testimony is a bracing dose of cold reality. 



But what about cost? Doesn‘t technology in the schools more efficiently replace alternative 

investments? Cost reductions are often the most persuasive argument for technology, Toyama 

agrees. But even these have been overstated. The costs of introducing new technology run far 

beyond initial hardware and software investments, said Toyama. In reality, the total costs of 

ownership—including maintenance, training, and repair—typically run to five or ten times the 

initial cost, according to Toyama. He said of the investment in technology for cost benefits: ―I 

would say that in the long run—and even in the medium run and the short-run—that‘s probably 

the worst and most misguided conclusion to come to.‖
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He adds: ―The inescapable conclusion is that significant investments in computers, mobile 

phones and other electronic gadgets in education are neither necessary nor warranted for most 

school systems. In particular, the attempt to use technology to fix underperforming class rooms . 

. . is futile. And for all but wealthy, well-run schools, one-to-one computer programs cannot be 

recommended in good conscience.‖
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But that doesn‘t keep industry lobbyists from recommending them. And it hasn‘t kept the 

FCC for spending scores of billions subsidizing technology to the very groups least likely to 

benefit from it. 

Unmoved by the arguments of researchers and educators like Vigdor, Warschauer, and 

Toyama, the FCC keeps moving to increase technology subsidies. Ignoring research that disputes 

the value of technology in closing the so-called ―digital divide,‖ the FCC has even pioneered a 

new slogan: ―the Wi-Fi gap.‖  

 In announcing that it was lifting E-Rate‘s annual budget from $2.4 billion to $3.9 billion and 

stepping up investment in wireless networking, FCC chairman Wheeler exulted that ―10 million 

students are going to experience new and better opportunities.‖
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 The impact on consumer 

pocketbooks (and potentially on youngsters‘ health from daily Wi-Fi exposure) were not 

mentioned. 

The two Republican members of the FCC did at least recognize the pocketbook impact. ―It 

always seems easier for some people to take more money from the American people via higher 

taxes and fees rather than do the hard work,‖ said Commissioner Michael O‘Reilly.
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The subsidized provision of high-speed Internet service is yet another pet project of the FCC. 

Julius Genachowski, chairman from 2009 to 2013, championed the transition of the USF from 

landline phone service to broadband. Universal broadband Internet connections would begin to 

absorb the monies collected from consumers to extend basic phone service. 

As with government subsidies for cell phone service, classroom technology, and Wi-Fi, there 

are basic questions about the wisdom of subsidizing broadband. Charles Davidson and Michael 

Santorelli of the New York Law School found that spending billions to extend broadband is a 

flawed approach since there are many largely ignored reasons people choose not to adopt 



broadband. ―Everybody is pushing broadband non-stop,‖ noted Davidson, director of the Law 

School‘s Advanced Communications Law and Policy Institute. ―I think the FCC is focused on 

the wrong set of issues,‖ he said.
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Already, he explained, over 98% of Americans have access to wired or wireless broadband. 

The issue is not one of supply. It‘s one of demand. Many people—for a variety of reasons—

don‘t really care about broadband, he contends. Price is one issue. Also powerful factors—but 

given almost no attention—are privacy and security concerns. ―In our view, they should be 

focused on barriers to meaningful broadband utilization: privacy and security,‖ said Davidson.
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But consumer privacy (more on this subject in Chapter Seven) has no well-funded lobby with 

limitless access to the FCC. 

  



Chapter Six: The Cable Connection 

The network has also been active in diluting FCC control of the cable television industry. 

Over the years, cable has devolved into major de facto local monopolies. Comcast and Time 

Warner Cable, whose merger proposal was dropped in April, are dominant forces in both cable 

television and broadband Internet subscriptions. Somehow, though, they have managed to steer 

clear of one another in specific markets, giving each pricing power where it faces little local 

competition. 

It‘s interesting that cable companies annually rank in consumer polls among the ―most hated‖ 

or ―most disliked‖ American corporations. Indeed, Comcast and Time Warner Cable often top 

the ―most hated‖ list.
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 Why would these companies—providers of the TV programming that has 

so expanded consumer options in recent decades—be so widely scorned? After all, the U.S. has 

been a leader in developing both cable technology and diverse television programming. 

 The problem is that it hasn‘t been anything close to a leader in bringing down subscriber 

prices. Industry consultants typically measure pricing by the metric of average revenue per 

subscriber. Industry trackers at IHS compared the price of U.S. pay television (which includes 

satellite services) to those in more than 60 other countries. U.S. prices were the highest, with 

only Australia even coming close. The average revenue per subscriber in the U.S. in 2013 was 

$81. But in France it was just $18.55. In Germany it was $19.68. In Japan it was just over $26.  

Pay TV Monthly Revenue Per Person: 

 



And U.S. cable prices have risen in recent years at rates three or more times the rate of 

inflation. This has been going on for some time. From 1995 to 2013 cable rates increased at a 

6.1% annual clip. The Consumer Price Index, by contrast, rose by just 2.4% annually. Former 

FCC commissioner Michael Copps says the FCC shares a major part of the blame. ―The FCC is 

as culpable for allowing that as much as the companies for imposing it,‖ he said.
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One area where the FCC has contributed to the problem is in its traditional rubber-stamping 

of merger agreements. The proposed Comcast/Time Warner Cable deal has been shelved, largely 

because of Justice Department reservations. But a long run of earlier FCC-sanctioned deals 

allowed Comcast and Time Warner Cable to grow to the market dominance—and attendant 

pricing power—they currently command. 

Lofty monthly cable bills pinch consumers. But it‘s more than that. Subscribers paying $80 a 

month are often paying for a lot of channels they don‘t watch and don‘t want. The FCC has 

never required cable operators to charge for what consumers actually want to watch. Kevin 

Martin, who chaired the FCC from 2005 to 2009, pushed to ―debundle‖ programming in hopes 

of lowering bills. But the issue was never resolved. Only recently have viable competitive 

alternatives to cable‘s ―bundled‖ packages become available. The satellite service Dish, for 

example, months ago introduced its Sling offering that enables consumers to opt for smaller and 

cheaper packages. 

 In fairness to cable operators, it should be pointed that programmers often require operators 

to take unwanted or fledgling channels along with their stars. New York cable operator 

Cablevision Systems filed suit against Viacom in 2013, charging that in order to get popular 

channels like MTV and Nickelodeon it was also forced to take low-rated channels like Nicktoons 

and VH1 Soul. But the simple truth is that no matter who is to blame, the cable consumer pays 

high prices, typically for some programming he doesn‘t want. As it often does when powerful 

interests pursue dubious practices, the FCC has for the most part idly stood by. 

Still, the FCC isn‘t entirely to blame. Some factors in the growth of the cable giants cannot 

be laid at its doorstep. Local municipalities often granted monopoly or duopoly status in granting 

franchises to cable network builders. With the huge capital investments required to cable 

metropolitan areas, this once seemed to make sense. 

 And over the years, the cable giants have used a variety of tactics to weaken what little local 

competition they may have had. Active lobbyists on the local level, the cable giants have 

managed to convince a growing number of states to outlaw municipal systems that could threaten 

private corporate incumbents. The FCC for many years declined to tangle with the states in this 

matter, partly due to the opposition of Republican commissioners. But the Wheeler-led 

Commission did vote recently to override state laws that limit the build-out of municipal cable 

systems. 



 Still, many years of industry subservience will be difficult to swiftly undo. One linchpin 

merger shows how FCC decision-making has been thoroughly undermined by the revolving 

door, lobbying, and carefully targeted campaign contributions. All conspired in Comcast‘s 

pivotal 2011 buyout of NBC Universal, a deal which reinforced Comcast‘s domination of both 

cable and broadband access. This deal also set the stage for the recent headline-grabbing 

acrimony over the issue of net neutrality. 

In 2011, mighty Comcast proposed to acquire NBC Universal. A series of mergers including 

the 1986 acquisition of Group W assets and the 2002 acquisition of AT&T‘s cable assets had 

already vaulted Comcast into cable market leadership. In bidding for NBC Universal, a huge step 

towards vertical integration, Comcast was once again raising the stakes. NBC Universal would 

give Comcast a treasure trove of programming, including valued sports content like NFL football 

and the Olympics. 

Suddenly, the issue was not just cable subscriber base size—where Comcast had already 

bought its way to dominance. NBC Universal would also allow Comcast to consolidate its 

growing power as a broadband Internet provider. And with NBC Universal‘s programming 

assets, Comcast would gain new leverage when negotiating prices to carry the competing 

programming content of rivals. This would prompt a new round of debate over net neutrality. 

Couldn‘t a programming-rich Comcast slow down rival services—or charge them more to carry 

their programming? 

To short-circuit any potential opposition to the merger, Comcast assembled a superstar cast 

of lobbyists. As Susan Crawford reports in her 2013 book, ―Comcast hired almost eighty former 

government employees to help lobby for approval of the merger, including several former chiefs 

of staff for key legislators on congressional antitrust committees, former FCC staffers and 

Antitrust Division lawyers, and at least four former members of Congress.
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 Such ―profligate 

hiring,‖ Crawford observes, pretty much silenced the opposition to the deal. If Comcast had 

already retained one member of a lobbying firm, the firm could not under conflict of interest 

rules object to the deal. And Comcast had locked up key lobbying shops. Money was both 

weapon and silencer. 

Of course, Comcast had always been a big spender on lobbying, with outlays exceeding $12 

million every year since 2008. Lobbying costs peaked in 2011 at $19.6 million, according to the 

Center for Responsive Politics. 

For its part, the FCC had a long history of approving most media mergers. So it was hardly a 

great surprise when the agency, after exacting some relatively minor concessions from Comcast, 

rubber-stamped the deal. Comcast would thus broaden its footprint as local monopoly distributor 

of cable. And with its new programming assets, it would enhance its leverage in negotiating 

deals to carry its rivals‘ programming. It would also fortify its position of growing strength as 

broadband Internet gatekeeper. 



 The most telling footnote to the deal would come just four months later. FCC Commissioner 

Meredith Atwell Baker, who voted to approve the merger in January 2011, left the FCC to 

become a top-tier Comcast lobbyist in May. It was the ultimate—and perhaps most telling—

glide of the revolving door. 

 Baker‘s was a high-profile defection. But it was neither the first nor the last. Comcast had 

successfully convinced other FCC officials to take their expertise and government contacts to the 

cable giant. Comcast has long been a master at spinning the revolving door to its own advantage. 

―Comcast has been very good at hiring everyone who is very smart,‖ said Crawford.
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Approval of the NBC Universal deal was another in the long string of FCC merger approvals 

that made Comcast a nationwide monopolist that could dictate both pricing and viewer 

programming choice. 

 But the deal may have had another unintended consequence. It set the stage for Comcast‘s 

subsequent battles on net neutrality. ―Those mergers gave additional oomph to the issue of net 

neutrality,‖ noted former commissioner Copps. Speaking specifically of Comcast‘s buyout of 

NBC Universal, IHS senior analyst Eric Brannon agreed. ―That merger laid the grounds for net 

neutrality.‖  

 In allowing Comcast to acquire major programming assets, the deal would sharpen questions 

about the power of gatekeepers like Comcast to control the flow of traffic from rival Web 

services. So in bowing to lobbyist pressure, the FCC would bring on itself a whole new set of 

pressures by focusing public attention on the issue of net neutrality. 

With activists rounding up comments from the public and hip TV personalities like HBO‘s 

John Oliver also beating the drums, net neutrality quickly grew into a popular issue that won the 

support of President Obama, and by proxy, his hand-picked appointee Tom Wheeler. When the 

FCC ruled in February of 2015 that it would seek Title II authority to regulate the Internet and 

presumably block any favoritism by broadband gatekeepers, it seemed to finally cast its lot with 

the public against steamrolling corporate interests 

The issue had simmered for years but reached full boil when movie purveyor Netflix, which 

had argued that its service was slowed down by Comcast, signed a side deal ensuring better 

download speeds for its wares. This triggered an outburst of public concern that Comcast was 

now in position to operate ―fast‖ and ―slow‖ lanes, depending on whether a rival programmer 

could afford to ensure that Comcast provide adequate download speed. 

With nearly 4 million comments—many supplied or encouraged by public interest groups—

filed to the FCC, net neutrality was a bankable political issue. And there‘s no question, net 

neutrality attracted public interest because it gave cable viewers—long furious at the treatment 

by the monopolists who send them monthly bills—issues of both viewing pleasure and 

economics. 



But it also fed into the longstanding sentimental but increasingly unrealistic view of the 

Internet as the last bastion of intellectual freedom. Internet romanticists have long seen the Web 

as a place that somehow deserves special rules for breaking the stranglehold of traditional media 

and offering exciting new communications, information retrieval and shopping efficiencies. 

Yes, the Internet is a modern marvel. This is beyond dispute. But some of the favors it has 

won from government over the years have had unfortunate unintended consequences. 

In the 1990s, for example, net access providers were repeatedly exempted as an ―infant 

industry‖ from paying access charges to the Baby Bells even though they had to connect users 

through local phone networks. The long distance companies were then paying as much as $30 

billion a year for the privilege. But the Internet was exempted. 

 As the late 90s approached, the Internet was no longer an infant industry. Still, the 

exemption from access charges was extended. That exemption essentially allowed AOL in the 

late 90s to offer unlimited unmetered online time, a key factor in boosting usage and siphoning 

advertisers from print media. Why buy an ad in print that might get viewed with the transitory 

flip of a page when you can get round-the-clock attention online?
75

 FCC decisions to grant the 

Internet access-charge exemptions arguably accelerated the decline of print media and much of 

the quality journalism print advertising could once support. 

 Meanwhile, retailers on the Internet were making inroads into brick and mortar retail 

business with the help of a Supreme Court-sanctioned exemption from collecting sales tax.
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This judicial coddling of the Internet was the death knell for many smaller mom and pop local 

businesses, already challenged to match online pricing. And that‘s not all. The special favors 

continue virtually every year, as Congress proposes and/or passes legislation to extend special 

tax exemptions to Internet services. 

Well, maybe tax breaks aren‘t such a bad idea for such an innovative and transformational 

emerging technology. For all its faults, the Internet—gateway to all goods, repository of all 

things, wizardly guide to all knowledge, enabler of universal self-expression—is undeniably 

cool. 

But let‘s not deny that the combination of tax advantages and deregulation was toxic. Allow 

an industry to emerge with advantages over useful existing industries that largely play by the 

rules—well, maybe that can be rationalized. But then fail to hold the upstart industry to the same 

rules, allowing it more leeway to trample fundamental rights because it has the technical capacity 

to do so. Well, then you have a cruel Faustian bargain. 

With the see-no-evil deregulatory gospel loosing all constraints, the Web would devolve into 

a playground for corporate snoops and criminals. For all its wonders, the Internet comes at a 

cost: the loss of control over personal data, the surrender of personal privacy, sometimes even 

the confiscation of identity. 



Perhaps the most favorable consequence of net neutrality—and one that has gotten 

surprisingly little attention—is that it could set the stage for privacy reform. (More on this in 

Chapter Seven). The FCC can now choose to exercise its Title II powers to enforce privacy 

standards over broadband Internet. Privacy is one area where the FCC has done a pretty good job 

in the past. 

Worth remembering, though, is that the hard-fought public victory over Net Neutrality may 

be transitory. AT&T and others have threatened to go to court to upend the FCC rules. And 

there‘s a fair chance a Republican Congress will legislate against Title II. 

 Meanwhile, though, one supreme irony has begun to unfold in the marketplace. 

Modern-day laissez fair ideologues love to invoke the wisdom of markets as represented by 

the ―mysterious hand‖ of Adam Smith. Unfortunately, in the absence of effective regulation, the 

putatively wise ―mysterious hand‖ generally seems to work its magic for those with huge 

financial resources and the political access it buys. 

In the current cable situation, however, the mysterious hand may actually be working in 

consumer-friendly ways. Years of regulation that favored the cable companies have now 

backfired as the market reacts to monopolistic pricing and content control. 

Whereas cable giants have commanded premium monthly subscriber prices to deliver 

packages of largely unwatched channels, the market is now beginning to burst with new 

―debundled‖ options that are whittling away at cable‘s vast subscriber base. 

Satellite service Direct TV, as noted, now offers its streaming video Sling TV package of 

popular networks that includes live sports and news. Amazon, Apple, CBS, HBO, Netflix, Sony, 

and others offer a variety of streaming video options that allow viewers to cut the cable cord. 

Suddenly, consumers have the cherry-picking capability that bundled—and expensive—cable 

packages have never allowed. 

In this case, at least, the unintended consequences of the FCC‘s pro-industry policies may be 

producing an unexpected pro-consumer twist. 

  



Chapter Seven: What about Privacy? 

Has any issue gotten as much lip service—and as little meaningful action?  

For all the various congressional bills, corporate self-regulatory schemes and presidential 

Privacy Bill of Rights proposals, the simple truth remains that no personal information is safe on 

the Internet. Data brokers have built a multi-billion dollar business exchanging information used 

to build profiles of Net users. Your shopping and surfing habits, your health history, your 

banking data, your network of social ties, perhaps even your tax filings are all potentially 

exposed online. Both legal and criminal enterprises amass this information. And it doesn‘t go 

away. 

At any given moment people you don‘t know somehow know where you are. They may very 

well know when you made your last bank deposit, when you had your last asthma attack or 

menstrual period. Corporations encourage and pay for every bit of information they can use or 

sell. Creepy? Perhaps, but as Jeff Chester, president of the Center for Digital Democracy points 

out: ―The basic business model that drives online is advertising.‖
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The FCC largely escapes blame on this one. It is the Federal Trade Commission that has had 

primary responsibility for protecting Internet privacy. The FCC does have some limited 

authority, which, some critics say, could have been exercised more vigorously. But for the most 

part the FCC is not to blame for the rampant online abuse of personal privacy and identity. 

The FCC does however have privacy authority over the phone, cable and satellite industries. 

Until recently, at least, the FCC has kept privacy issues at bay among the companies in these 

industries. ―The FCC has generally taken privacy very seriously,‖ noted Harold Feld, a senior 

vice president at the non-profit Public Knowledge.
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But dynamics now in place suggest that privacy may be the next great testing ground for the 

FCC. A new chance, perhaps, to champion public interest. Even before the opportunity for 

privacy enforcement under Title II regulatory powers, the FCC faces new challenges from phone 

companies, now itching to monetize their vast consumer data stashes the way Net companies 

have. The commonly used term is ―Google envy.‖  

―Until now, ISPs (Internet Service Providers) have mostly not gotten into hot water on 

privacy—but that‘s changing,‖ observed Jonathan Mayer, a fellow at the Center for Internet and 

Society.
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 Verizon and AT&T, major providers of mobile Internet access, have each introduced 

―super cookies‖ that track consumer behavior even if they try to delete older, less powerful, 

forms of cookies. AT&T is actually charging its customers an extra $30 a month not to be 

tracked. 

Showdowns loom. 



In adopting Title II to enforce net neutrality, the FCC has made broadband Internet access a 

telecom service subject to regulation as a ―common carrier.‖ This reclassification means that the 

FCC could choose to invoke privacy authority under Title II‘s Section 222. That section, 

previously applied to phone and cable companies, mandates the protection of consumer 

information. Such information—called CPNI for Customer Proprietary Network Information—

has kept phone companies from selling data on whom you call, from where you call and how 

long you spend on the phone. Consumers may have taken such protection for granted on their 

phone calls. But they have no such protection on their Internet activity—which, as noted, has 

been a multi-billion dollar safe house hideaway for corporate and criminal abusers of personal 

privacy. 

Now, though, the FCC could put broadband Internet communications under Section 222 

protection. To Scott Cleland, a telecom industry consultant who has often been ahead of the 

analytic pack, this would be a momentous decision. 

When the smoke clears—and it hasn‘t yet—the FCC could make consumer identifiers like IP 

addresses the equivalent of phone numbers. Suddenly, the Internet companies that have 

trafficked in all that personal data would be subject to the same controls as the phone and cable 

companies. 

 Cleland argues that the risk for privacy abuses extends beyond broadband access providers 

like Comcast and Verizon to Internet giants like Google and Facebook that have until now 

flourished with all that personal data. ―They are at risk and they are going to live under the 

uncertainty their business model could be ruled illegal by the FCC,‖ Cleland said.
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Much has been written about the legal challenges broadband access providers intend to 

mount against the FCC‘s new rules. But Cleland argues that a very different type of legal action 

could engulf companies that have benefited from the use and sale of private data. Trial lawyers, 

he argues, will see opportunity in rounding up massive class action suits of Internet users whose 

privacy has been violated. What sorts of privacy abusers face legal action? Anyone who has 

―collected CPNI via some type of cookie,‖ according to Cleland. 

―Right now, edge providers like Google, Facebook and Twitter are at risk of being sued by 

trial lawyers,‖ he said.
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Sounds great for consumers who care about privacy on the Internet and how it has been 

abused. But the FCC, Cleland was reminded, has never been a consumer advocate. ―Bingo,‖ 

replied Cleland. That‘s what makes the FCC‘s potential move into privacy protection so 

important and so surprising, he suggests. 

There are other signs that the FCC under Tom Wheeler might actually become more 

consumer-friendly on the issue of data privacy. While Wheeler has brought some former 

associates from lobbying groups to the FCC, he has also peppered his staff with respected 



privacy advocates. Indeed, he named Gigi Sohn, longtime president of the non-profit Public 

Knowledge, as Counsellor to the Chairman in April. 

Another appointee with a privacy background is Travis LeBlanc, head of the FCC‘s 

Enforcement Bureau. In previous employment in California‘s Office of the Attorney General, 

LeBlanc was active in enforcing online privacy. LeBlanc has stated an interest in privacy and has 

already taken action against two firms that exposed personal information—including social 

security numbers—on unprotected Internet servers. 

But many aspects of LeBlanc‘s approach to regulating Internet privacy under Title II remain 

unclear. Unfortunately, the FCC declined repeated requests to make LeBlanc available for an 

interview. (It also declined to answer written questions on its enforcement intentions in both 

privacy and cell tower infrastructure emissions.) 

It remains to be seen if LeBlanc and his superiors at the FCC are really willing to take on 

privacy enforcement. Such a stance would require great courage as the entire Internet 

infrastructure is built around privacy abuse. It is also questionable whether the FCC would have 

the courage to challenge Google—a rare corporate ally in the battles over Net Neutrality. 

  



Chapter Eight: Dependencies Power the Network of Corruption 

As a captured agency, the FCC is a prime example of institutional corruption. Officials in 

such institutions do not need to receive envelopes bulging with cash. But even their most well-

intentioned efforts are often overwhelmed by a system that favors powerful private influences, 

typically at the expense of public interest. 

Where there is institutional corruption, there are often underlying dependencies that 

undermine the autonomy and integrity of that institution. Such is the case with the FCC and its 

broader network of institutional corruption. 

As noted earlier, the FCC is a single node on a corrupt network that embraces Congress, 

congressional oversight committees and Washington social life. The network ties the public 

sector to the private through a frictionless revolving door—really no door at all. 

Temptation is everywhere in Washington, where moneyed lobbyists and industry 

representatives throw the best parties and dinners. Money also allows industry to control other 

important factors, like the research agenda. All of this works together to industry‘s advantage 

because—as with other instances of institutional corruption—there are compromising 

dependencies. Policy makers, political candidates and legislators, as well as scientific researchers 

are all compromised by their dependence on industry money. 

Dependency #1 – So much of the trouble here comes back to the core issue of campaign 

finance. Cable, cellular and educational tech interests know where to target their funds for 

maximum policy impact. And the contributions work, seemingly buying the silence of key 

committee congressmen—even those with past records as progressives. Key recipients of 

industry dollars include Massachusetts Senator Ed Markey and, until he retired, California 

Democrat Henry Waxman. Though they have intermittently raised their voices on such issues as 

data privacy and cellular health and safety, neither has shown any great inclination to follow 

through and take up what would have to be a long and tough fight on these issues. 

Dependency #2 – Democrats might be expected to challenge industry now and then. They 

traditionally have done so, after all. But this is the post-Citizens United era where the Supreme 

Court has turned government into a giant auction house. 

Bid the highest price and you walk home with the prize—your personal congressman, 

legislative loophole, even an entire political party. 

 Such is the case with technology industries and the Democrats. The 

communications/electronics industry is the third largest industry group in both lobbying and 

campaign contributions, according to the Center for Responsive Politics. In just 2013 and 2014, 

this industry sector spent well over $750 million on lobbying.
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 Only the finance/insurance/real estate and health industries outspend the tech sector on 

lobbying. But those industry groups lean Republican. Over 62% of the finance/insurance/real 

estate campaign contributions go to the GOP. Health contributions lean Republican 57% to 43%. 

But the technology group leans sharply to Democrats, who got 60% of contributions in the 2013-

2014 election cycle.
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 The two next largest industry groups—energy/natural resources and 

agribusiness—also lean heavily Republican. So of the top five industry groups whose money 

fuels and often tilts elections four are strongly Republican. The Democrats need the tech 

industry—and they show that dependence with consistent support, rarely raising such public 

interest issues as wireless health and safety and Internet privacy. 

Dependency #3 – Spectrum auctions give the wireless industry a money-making aura. In 

recent Congressional testimony, an FCC official reminded legislators that the FCC has over the 

years been a budget-balancing revenue-making force.
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 Indeed, the auctions of electromagnetic 

spectrum, used by all wireless communications companies to send their signals, have yielded 

nearly $100 billion in recent years. The most recent auction to wireless providers produced the 

unexpectedly high total of $43 billion. No matter that the sale of spectrum is contributing to a 

pea soup of electromagnetic ―smog‖ whose health consequences are largely unknown. The 

government needs money and Congress shows its appreciation with consistently pro-wireless 

policies. 

Dependency #4 – Science is often the catalyst for meaningful regulation. But what happens 

when scientists are dependent on industry for research funding? Under pressure from budget 

cutters and deregulators, government funding for research on RF health effects has dried up. The 

EPA, which once had 35 investigators in the area, has long since abandoned its efforts.
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Numerous scientists have told me there‘s simply no independent research funding in the U.S. 

They are left with a simple choice: work on industry-sponsored research or abandon the field. 

  



Chapter Nine: A Modest Agenda for the FCC 

Nobody is proposing that cell phones be banned. Nor does anyone propose the elimination of 

the Universal Service program or other radical reforms. But there are some steps—and most are 

modest—that the FCC can take now to right some of the wrongs that result from long years of 

inordinate industry access and influence: 

1. Acknowledge that there may be health risks in wireless communications. Take down the 

dismissive language. Maturely and independently discuss the research and ongoing debate on the 

safety of this technology. 

2. In recognition of this scientific uncertainty, adopt a precautionary view on use of wireless 

technology. Require prominent point-of-sale notices suggesting that users who want to reduce 

health risks can adopt a variety of measures, including headphones, more limited usage and 

storage away from at-risk body parts. 

3. Back off the promotion of Wi-Fi. As Professor Lennart Hardell has noted, there are wired 

alternatives that do not expose children to wireless risk. 

4. Petition Congress for the budgetary additions needed to expand testing of emissions on 

antenna sites. It was Congress after all that gave industry carte blanche for tower expansion so 

long as they comply with FCC standards. But there is evidence of vast non-compliance and 

Congress needs to ensure that tower infrastructure is operating within the law. 

5. Acknowledge that children and pregnant women may be more vulnerable to the effects of 

RF emissions and require special protection. 

6. Promote cable debundling as a way to lighten consumer cable bills, especially for those 

customers who don‘t care about high-cost sports programming. 

7. Apply more rigorous analysis to properly assess the value of technology in education. 

Evidence continues to pile up that technology in education is not as valuable as tech companies 

claim. Pay less attention to tech CEOs—pay more attention to the researchers who‘ve actually 

studied the impact of trendy technology fixes on learning 

8. Take over enforcement of personal privacy rights on the Internet. Of all the basic 

suggestions here, this would require the most courage as it would involve challenging many of 

the entrenched powers of the Internet. 

  



Chapter Ten: Stray Thoughts 

Some concluding thoughts:  

Why do so many of the most dubious FCC policies involve technology?  

In large part, of course, because the FCC has authority over communications and that is a 

sector that has been radically transformed—along with so many others—by technology. 

Let‘s be clear, though. The problem is not technology, which unarguably brings countless 

benefits to modern life. The problem is with the over-extension of claims for technology‘s 

usefulness and the worshipful adulation of technology even where it has fearful consequences. 

Most fundamentally, the problem is the willingness in Washington—for reasons of both venality 

and naïveté—to give technology a free pass. 

Personally, I don‘t believe that just because something can be done it should heedlessly be 

allowed. Murder, rape and Ponzi schemes are all doable—but subject to prohibition and 

regulation. Government regulators have the responsibility to examine the consequences of new 

technologies and act to at least contain some of the worst. Beyond legislators and regulators, 

public outrage and the courts can also play a role—but these can be muffled indefinitely by 

misinformation and bullying. 

There are precedents for industries (belatedly perhaps) acting to offset the most onerous 

consequences of their products. In responding to a mix of litigation, public demand and 

regulatory requirement, the auto industry, for example, has in the last 50 years substantially 

improved the safety and environmental footprint of its products. 

Padded instrument panels, seat belts, air bags, and crumple zones have all addressed safety 

issues. Environmental concerns have been addressed with tightened emissions and fuel 

consumption standards. The response to new safety challenges is ongoing. Before side air bags 

were widely deployed, sedan drivers side-swiped by much larger SUVs were at vastly 

disproportionate risk of death and dismemberment.
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 But the deployment of side air bags has 

―substantially‖ reduced the risk of collision deaths.
87

 Overall, auto fatality rates per 100,000 

persons have dropped by nearly 60% in the U.S. since 1966.
88

 Today, automakers continue to 

work on advanced safety features like collision avoidance. 

It can be argued that most of these safety improvements came decades after autos were in 

wide usage and only in response to outrage at Ralph Nader‘s 1965 revelations on the auto 

industry.
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 No matter the catalysts. The simple truth remains that the auto industry—and its 

regulators—have for the last half-century been addressing safety and environmental issues. 



But with the overwhelming application of money and influence, information and 

communications technologies have almost totally escaped political scrutiny, regulatory control, 

and legal discipline. 

Should the Internet have been allowed to develop into an ultra-efficient tool for lifting 

personal information that includes financial records, health histories and social security 

numbers? Should wireless communications be blindly promoted even as new clues keep 

suggesting there may be toxic effects? Should local zoning authorities and American citizens be 

stripped of the right to protect their own health? Should education be digitized and imposed just 

because technology companies want to develop a new market and lock in a younger customer 

base?  

All these questions can perhaps be rolled up in one: do we all just play dead for the corporate 

lobbyists and spinners who promote the unexamined and unregulated application of their 

products?  

Finally, a word about the structure of the FCC. With five commissioners—no more than 

three from the same party—the structure seems to make some kind of sense. 

 But in practice, it works out poorly. The identification of commissioners by party tends to 

bring out the worst in both Republicans and Democrats. Instead of examining issues with clear-

sighted independence, the commissioners seem to retreat into the worst caricatures of their 

parties. The Republicans spout free market and deregulatory ideology that is most often a 

transparent cover for support of business interests. The Democrats seems satisfied if they can 

implement their pet spending programs—extension of broadband wireless to depressed urban 

and rural schools, cell phone subsidies for low income clients. The result is a Commission that 

fulminates about ideology and spends heavily to subsidize powerful interests. 

Perhaps one solution would be to expand the Commission to seven by adding two public 

interest Commissioners. The public interest only rarely prevails at the FCC. So it would 

represent vast improvement if both Republican and Democrat commissioners had to vie for 

support of public interest representatives in order to forge a majority. The public interest, in other 

words, would sometimes carry the swing votes. 

It‘s very hard to believe, though, that Congress would ever approve such a plan. It simply 

represents too much of a threat to the entrenched political power of the two parties. Why would 

they ever agree to a plan that dilutes that power?  

 It‘s also worth noting that the public interest is not always easy to define. Sometimes there 

are arguably conflicting definitions. Still, an FCC with public interest commissioners is an idea 

worth consideration. It would at least require party apologists to defend how they so consistently 

champion the moneyed interests that have purchased disproportionate access and power in 

Washington.   



Appendix—Survey of Consumer Attitudes 

What does the public believe about the science and politics of wireless health research? 

Under what conditions would people change wireless usage patterns? Is the FCC currently 

trusted to protect public health? How would confirmation of health risks affect trust in the FCC? 

These are some of the questions Ann-Christin Posten
90

 and Norm Alster
91

 hoped to answer 

with an April 2015 online survey of 202 respondents. Participants were recruited through 

Amazon‘s Mechanical Turk online platform. All were U.S. residents and had achieved 

qualifying approval rates in prior Mechanical Turk surveys. 

Participants were asked how likely they believed the following statements to be true: 

Statement 1. Prolonged and heavy cell phone use can have a variety of damaging effects 

on health. 

Statement 2. Prolonged and heavy cell phone use triples the risk of brain tumors. 

Statement 3. There is no scientific evidence that proves that wireless phone usage can 

lead to cancer or a variety of other problems. 

Statement 4. Children and pregnant women are especially vulnerable to radiation from 

wireless phones, cell towers and Wi-Fi 

Statement 5. Lobbying and campaign contributions have been key factors in keeping the 

government from acknowledging wireless hazards and adopting more stringent 

regulation. 

Statement 6. The U.S. Congress forbids local communities from considering health 

concerns when deciding whether to issue zoning permits for wireless antennae. 



 

Two findings seem especially interesting:  

1. Statement 3 received a higher credibility rating than Statements 1 and 2. The different 

credibility levels are statistically significant. Respondents are more likely to trust in wireless 

safety than to believe there are general or specific health risks. 

2. The only statement that is a matter of uncontested fact is Statement 6 on the outlawing of 

opposition to antenna sites on health grounds. (All other statements have been both proclaimed 

and denied.) And yet Statement 6 was least likely to be believed. Just 1.5% of respondents 

recognized this as an ―absolutely true‖ statement. Over 14% thought this statement was ―not true 

at all.‖ Answers to this question would seem to reflect public ignorance on the political 

background to wireless health issues. 

 Participants were also asked how they would change behavior if claims of wireless health 

risks were established as true:  

  



 



 



The greatest impact on behavior came when respondents were asked to assume it is true that 

prolonged and heavy cell phone use triples the risk of brain tumors. More than half said they 

would ―definitely‖ restrict the amount of time spent on the phone. Just over 43% would 

―definitely‖ restrict their children‘s phone use. Perhaps most surprisingly, close to 25% would 

―definitely‖ start up a new landline phone account. (This last response suggests it may be 

foolishly premature for the phone giants to exit the landline business just yet.)  

The inclination of consumers to change behavior should negative health effects be confirmed 

suggests the stakes are enormous for all companies that derive revenue from wireless usage. 

This survey points to—but cannot answer—some critical questions: Do wireless companies 

better protect themselves legally by continuing to deny the validity of all troublesome research? 

Or should they instead be positioning themselves to maintain consumer trust? Perhaps there is 

greater financial wisdom in listening to the lawyers right now and denying all chance of harm. If 

so, however, why would anyone seriously concerned about health listen to the industry—or to its 

captured agency? That‘s a question the FCC will eventually need to answer. 

Trust could eventually become a central issue. Respondents were initially asked to describe 

their level of trust in the wireless industry and in the FCC as its regulator. Not surprisingly, 

establishment of any of the presumed health risks—or confirmation of inordinate industry 

pressure—resulted in statistically significant diminution of trust in both the industry and the 

FCC. 



 

On a scale of 1 to 100, the FCC had a mean baseline trust level of 45.66. But if the tripling of 

brain tumor risk is established as definitely true, that number falls all the way to 24.68. If 

―lobbying and campaign contributions‖ have been ―key factors‖ in keeping the government from 

acknowledging wireless hazards, the trust level in the FCC plummets to 20.02. All results were 

statistically significant. 

 It‘s clear that at this point confirmation of health dangers—or even of behind-the-scenes 

political pressures—from wireless will substantially diminish public trust in the FCC. Skeptics 

might argue that this gives the FCC motive to continue to downplay and dismiss further evidence 

of biological and human health effects. Those of a more optimistic bent might see in these 

findings reason to encourage an FCC concerned about public trust to shake itself loose from 

special interests. 
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Safety (2017), Expert Review of Cardiovascular Therapy (2016), Health Psychology (2009, 2011, 2012x3), 
Hypertension (2013), JAMA Ophthalmology (2013), J Affective Disorders (2003, 2005, 2013), J Applied Physiol 
(2015), J Clin Epi (1999, 2000x2, 2001, 2003, 2004), J Env Occup Sci (2018), J Gen Internal Med, J Health Psychol 
(2014),  J Human Hypertension (2012, 2013), J of Int Med (2018), J Neurol Sci (2012), J Psychiatr Res (2015x2, 
2019), J Psychosom Res (2013), J Toxicology Env Health (2009), J Women’s Health (2007), Marshall J of Med 
(2017), Medical Care, Med J Australia (2012), Muscle and Nerve, NeuroImage: clinical (2015), 
Neuropsychopharmacology (2006), Neuroscience Letters, Neurotoxicology and Teratology (2016x2, 2017x2), 
Online Journal of Medicine and Medical Science Research (2012), Open Drug Safety (2010, 2011), Open Medicine 
(2010), Physiological Res (2011, 2015), Physiology & Behavior (2000), PLoS Comput Biol (2013), Psychiat Letter 
(2005),, Psychiatric Services (1999), Psychiatry Research (2005), Psychosomatic Med (1999, 2000, 2001x2, 2003), 
Psychological Reports (2000), QJM (2011, earlier), Social Science and Medicine (2015x2), SpringerPlus (2016), 
Ther Adv Drug Safety (2011), Tohoku J Exp Med (2006, 2007), Webmed Central (2011) others. 
Peer Review quality: Received letters from Annals of Internal Medicine in three consecutive years stating they rate 

the quality of their reviews and that I was in the top 10% of reviewers by quality for the prior year (then the 
editor that provided these letters left). Received a letter again, 2016 after most recent review stating that my 
reviews were in the top “category” (unspecified) of review quality. 

Peer Review participation, Books: Oxford University Press 

Peer review, grants, national and international:  

   National Institute for Health Research, Research for Patient Benefit Programme (UK), (2011) 

   DoD, Gulf War, Consortium Review panel (2012) 

UCSD Clinical Translational Research Institute (CTRI) grant review (2017) 
 
EXPERT PANEL PARTICIPATION 
National Lipid Association, Statin Adverse Effects meeting for position paper, Atlanta Oct 5-6 2013 (participated 

remotely). (I removed myself from the document which did not meet my standards for rigor or impartiality.). 

Panelist, NIH Contract Review, Use of Biological Samples from WHI, May 2008. 

Department of Veterans Affairs, Research Advisory Committee on Gulf War Illnesses: Jan 2002 – present. 

Panelist, NIH (NHLBI) Program Project Review. February 2007. 
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Grant Review, International Coenzyme Q10 Association, 2007. 

Panelist, NIH (NHLBI) Review Panel on "Prevention of Cardiovascular Disease in Diabetes Mellitus: Clinical 
Center Network Proposals": June 1999. 

Expert "panelist" for the Department of Defense in the Army After Next AMEDD Technical Workshop to advise 
strategies for troop health protection in the year 2025. MacLean, Virginia: June 13 1999 – June 18 1999. 

Expert panelist for the Center for Health Policy Research/Health Care Financing Association “Normative Standards 
Project”, pertaining to normative standards for home health care (requested; participation aborted due to date 
conflict with Department of Defense panel above): June 1999. 

Panelist and speaker, Violence Prevention Coalition of Greater Los Angeles meeting entitled "How might 
interdisciplinary models of research guide us to a better understanding of violence?" Los Angeles, CA: Nov 
1998. 

 
BRIEFINGS TO NATIONAL ACADEMIES GROUPS 

“Gulf War illness,” Briefing to IOM Committee on Gulf War & Health, National Academy of Science Building, 
Washington, D.C, Jan 27, 2014 (invited briefing #2, given remotely; pending) 

“Gulf War illness,” Briefing to IOM Committee on Gulf War & Health, National Academy of Science Building, 
Washington, D.C, Dec 3, 2014 (invited talk, given remotely) 

Briefing to the Committee on Developing a Consensus Case Definition for Gulf War Illness, NAS Board Room, 
National Academy of Sciences Building, Washington, D.C. June 26, 2013 (phoned in to give the briefing) 

“Coenzyme Q10 in Gulf War Illness: A Randomized Controlled Trial” invited talk for Institute of Medicine 
Committee on Gulf War and Health: Treatment of Chronic Multisymptom Illness, National Academies 
Beckman Center, Irvine, CA April 12, 2012. 

“Pitfalls in the Application of Evidence.” The National Academies seminar What Can Be Learned from Public 
Health on the Role of Research for Policy Purposes?, Invited lecture to Division of Behavioral and Social 
Sciences and Education Standing Committee on Social Science Evidence for Use, The National Academies, 
Irvine, CA: Oct 30, 2008. 

 
BRIEFINGS TO GOVERNMENT AGENCIES 

“Recruitment of Gulf War veterans for research studies,” Research Advisory Committee on Gulf War Veterans 
Illnesses. Washington DC, Sept 23, 2014 

“Gulf War illness and mitochondrial dysfunction “Department of Veterans Affairs: Mitochondrial Disease meeting, 
June 12, 2014, Washington, D.C. 

“Treatment for Gulf War illness: Coenzyme Q10 Study Results”, briefing to House of Representative members and 
Staffers, Cannon House Office Building, Washington, D.C., 3:30 PM (invitation by Rep Kucinich), Feb 1, 
2012. 

“Treatment for Gulf War illness: Coenzyme Q10 Study Results”, briefing to Senate staffers, 418 Russell Senate 
Office Building (invitation by Senator Bernie Sanders), 2:200 PM, Feb 1, 2012. 

“Treatment for Gulf War illness: Coenzyme Q10 Study Results”, briefing to Senate members, 332 Dirksen Senate 
Office Building, Washington, D.C., 5PM, Jan 31, 2012 (invitation by Senator Bernie Sanders). 

“Coenzyme Q10 for Gulf War Veterans,” Invited talk to Department of Veteran Affairs Research Advisory 
Committee on Gulf War Veterans’ Illnesses, Washington, D.C., June 27, 2011. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: Sept 16, 2008. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: April 08, 2008. 
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“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: July 15, 2007. 

“Oxidative stress, mitochondria, and illness in Gulf War veterans: A hypothesis.” Research Advisory Committee on 
Gulf War Veterans Illnesses. Washington DC: April 24, 2007. 

“Statin Side Effects.” Invited discussion with Senate Finance Committee representatives. Dickson Building, Capitol 
Hill, Washington DC: June 9, 2006. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: May 16, 2006. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: April 8, 2005. 

“Gulf War Illnesses, Anthrax Vaccine.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: April 7, 2005. 

 “Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses. Washington 
DC: June 29, 2004. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses (Committee 
meeting open to the public). Washington DC: Feb 23, 2004. 

“Gulf War Illnesses, Research Update.” Research Advisory Committee on Gulf War Veterans Illnesses (Committee 
meeting open to the public). Washington DC: June 2003. 

“Birth Defects in Gulf War Veterans, Gulf War Veterans Research Update.” Research Advisory Committee on Gulf 
War Veterans Illnesses (Committee meeting open to the public). Washington DC: June 2003. 

“Candidate Research Recommendations,” “Vaccines and illness in Gulf War Veterans”, Research Advisory 
Committee on Gulf War Veterans Illnesses (Committee meeting open to the public). Washington DC: Feb 
2003. 

“Gulf War Veterans Illnesses, Research Update focusing on Acetylcholinesterase inhibitors.” Research Advisory 
Committee on Gulf War Veterans Illnesses (Committee meeting open to the public). Washington DC: Feb 
2003. 

“Treatments for Gulf War Veterans: What has been tried, and what are candidate treatments?” “Vaccines and illness 
in Gulf War Veterans.” Research Advisory Committee on Gulf War Veterans Illnesses (Committee meeting 
open to the public). Washington DC: Oct 2002. 

“Vaccines and illness in Gulf War Veterans.” Research Advisory Committee on Gulf War Veterans Illnesses 
(Committee meeting open to the public). Washington DC: Oct 2002. 

"Acetylcholinesterase inhibitors and illness in Gulf War veterans." Research Advisory Committee on Gulf War 
Veterans Illnesses (Committee meeting open to the public). Washington DC: June 26, 2002. 

"Treatments for ill Gulf War veterans." Research Advisory Committee on Gulf War Veterans Illnesses (Committee 
meeting open to the public). Washington DC: Feb 2002. 

"Pyridostigmine Bromide: A Review of the Scientific Literature as it Pertain to Gulf War Illnesses." Testimony to 
Congress: House Veterans Affairs Committee, Health Subcommittee and Benefits Subcommittee. 
Washington DC: Nov 19, 1999. http://www.rand.org/content/dam/rand/pubs/testimonies/2005/CT164.pdf 

Briefings to members of Senate subcommittees (Foreign Affairs and Veterans Affairs). Washington DC: Oct 19, 
1999. 

"Pyridostigmine Bromide: A Review of the Scientific Literature as it Pertain to Gulf War Illnesses." Briefing to 
representatives of multiple U.S. Veterans advocacy groups. Washington DC: Oct 19, 1999. 

"Pyridostigmine Bromide: A Review of the Scientific Literature as it Pertain to Gulf War Illnesses." Press Briefing 
from the Pentagon. Washington DC: Oct 19, 1999. 
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"Pyridostigmine bromide and illness in Persian Gulf War veterans." Briefing to group consisting of: the 
Undersecretary of Health, the Undersecretary of the Army, the Surgeon General of the Army, the Principal 
Deputy for Health Affairs, representatives from the Surgeons General of the Navy and Air Force, several 
other generals, and the Directors of the Health and Defense Programs at RAND (The group convened for the 
exclusive purpose of hearing my briefing). Washington DC: Feb 3, 1998. 

"RAND on PB and Immunizations." Presidential Special Oversight Board for Department of Defense Investigations 
of Gulf War Chemical and Biological Incidents. Arlington, VA: Oct 28, 1998. 

"RAND Center for Military Health Policy Research: Gulf War Illness." (with Dr. Ross Anthony) Briefing to Major 
General James B. Peake, Commanding General/Commandant/ Installation Commander, US Army Medical 
Department Center and School. RAND Arroyo Center, Army Research Division. Santa Monica, CA: Oct 22, 
1998. 

"Health Effects of Service in the Gulf War." (with Dr. Ross Anthony) Briefing to DARPA and DSO (Defense 
Science Office. Arlington, VA: Sept 8, 1998. 

"Health Effects of Service in the Gulf War." (with Dr. Ross Anthony) Briefing to Advisory Board of the National 
Defense Research Institute. RAND. Santa Monica, CA: May 5, 1998. 

"Health Effects of Service in the Gulf War." (with Dr. Ross Anthony) Briefing to RAND Board of Trustees RAND’s 
50th birthday. Washington DC: April 9, 1998. 

"Pyridostigmine bromide and illness in Persian Gulf War veterans." Briefing to representatives from DoD, VA, 
FDA, PAC, and Congress. RAND Washington, Washington DC: Nov 4, 1997. 

"Pyridostigmine bromide." Briefing to Israeli Defense and Health personnel, as part of a mission to the Middle East 
with Dr. Bernard Rostker (Assistant Secretary of the Navy; now Undersecretary of the Army) and others 
from the DoD. Tel Aviv, Israel: Nov 1 1997 (Participated in other briefings in the Middle East - Kuwait, 
Saudi Arabia, and Egypt - during a ~2 week trip). 

Other Research Advisory Committee on Gulf War Veterans Illnesses Meetings Attended: Numerous. 
 

ON-LINE TALKS/INTERVIEWS 
Conflict of Interest, Salk Institute talk, 2008: http://www.youtube.com/watch?v=nFtt-W3LROY 
Conflict of Interest, 2011 http://vaccinesafetyconference.com/videos.html 
Interview Conflict of Interest (I did not name this talk): 
http://articles.mercola.com/sites/articles/archive/2010/06/12/beatrice-golomb-interview.aspx 
Interview Chocolate: http://www.foodconsumer.org/newsite/Nutrition/Food/chocolate_082620120847.html 
Vaccine Safety Meeting: http://www.youtube.com/watch?v=SZHyLODgUvs&feature=plcp 
Jon Stewart Daily Show (lampooned on): 
 http://www.thedailyshow.com/watch/thu-october-21-1999/headlines---pills-bury-doughboys 
 http://thedailyshow.cc.com/videos/zgu22c/headlines---pills-bury-doughboys 
ABC (Australia Broadcasting Company) TV: http://youtu.be/wAKaM330xzg 
EHS, radio interview with Boil the Frog Slowly with Sebastian Sanzotta 
 
LECTURES, PRESENTATIONS (Includes invited presentations to National Academies groups) 
 

(See also Briefings to Government Agencies; and Abstracts, many of which had accompanying presentations) 
 
“Meta-analysis: Considerations and Limitations,” Graduate Biology Seminar, UC San Diego, course director Dr. 

Pamela Reinagel, La Jolla, CA May 28, 2019 
“Diplomats’ Mystery Illness and Pulsed Radiofrequency/Microwave Radiation,” American Society of Safety 

Professionals, Jacobs Center for Innovation, San Diego, CA Mar 12, 2019 
“Diplomats’ Mystery Illness and Pulsed Radiofrequency/Microwave Radiation,” UCSD Preventive Medicine 

fellows seminar, La Jolla, CA Mar 1, 2019 

http://www.youtube.com/watch?v=nFtt-W3LROY
http://articles.mercola.com/sites/articles/archive/2010/06/12/beatrice-golomb-interview.aspx
http://www.foodconsumer.org/newsite/Nutrition/Food/chocolate_082620120847.html
http://www.youtube.com/watch?v=SZHyLODgUvs&feature=plcp
http://www.thedailyshow.com/watch/thu-october-21-1999/headlines---pills-bury-doughboys
http://youtu.be/wAKaM330xzg
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“Evidence-based Diet,” lecture for Med 410 From Principles to Practice, UC San Diego, course director Ian 
Jenkins, La Jolla, CA, Feb 12, 2019 

“Study Designs,” General Internal Medicine faculty seminar, UC San Diego, lecture series director Gerry Boss, La 
Jolla, CA (Jan 9, 2019). 

“Evaluation of Evidence and Inference,” UC San Diego General Internal Medicine faculty seminar, lecture series 
director Gerry Boss, La Jolla, CA Dec 8, 2018. 

“Diplomats’ Mystery Illness and Pulsed Radiofrequency/Microwave Radiation,” UC San Diego Marshall College 
Honors Seminar, Couse Director Leslie Carver, La Jolla, CA Nov 26, 2018 

“Gulf War illness – why it matters for the rest of us.” UCSD CTRI lecture series, Hillcrest, CA May 3, 2017,  

“Electrohypersensitivity: A ‘current’ and future problem”. at meeting Cell Phones and Wireless Technologies—
Should Safety Guidelines Be Strengthened to Protect Adults, Children and Vulnerable Populations? 
Commonwealth Club, San Francisco  (R), June 22, 2015. (invited talk) 

“Taking down the enemy: The industry (et al) playbook.” at Royal Society sponsored meeting Science at the 
Crossroads: Scepticism vs Denial and Elitism vs Public Engagement. Chicheley Hall, Milton Keynes, UK 
(R). June 15, 2015 (invited talk) 

“Gulf War illness,” Briefing to IOM Committee on Gulf War & Health, National Academy of Science Building, 
Washington, D.C  (R), Jan 27, 2015 (invited briefing #2) 

“Stacking the Deck: Treatment Benefits and Risks” La Jolla Country Club Men’s Luncheon Club (retired executives 
and professionals), La Jolla, CA Jan 7, 2015. (invited talk) 

“Gulf War illness,” Briefing to IOM Committee on Gulf War & Health, National Academy of Science Building, 
Washington, D.C  (R), Dec 3, 2014 (invited talk) 

“Gulf War illness and mitochondrial dysfunction “Department of Veterans Affairs: Mitochondrial Disease meeting, 
Washington, D.C.  (R), June 12, 2014 

“Chocolate: My Favorite Vegetable.” Revelle College Honors Seminar, UC San Diego, La Jolla, CA, Feb 11. 2014. 

“Evidence Based Diet,” lecture for Med 410 From Principles to Practice, UC San Diego, La Jolla, CA, Feb 3, 2014  

“When Good People Go Bad: Biological Risk Factors for Aggression”. Naval Medical Center, Department of 
Psychiatry Grand Rounds, San Diego, CA Jan 31, 2014 

“The Angina Monologues: Statins in Women”  (debate). American College of Cardiology - California, Beverly 
Hills, Nov 21, 2013. 

“Statin Effects and Risk Benefit.” Invited presentation, American College of Nutrition, San Diego, Nov 14, 2013 
“Distortions in Medical Information: Let me Count the Ways.” Science Studies, UCSD, La Jolla, Oct 14, 2013 
 “The Older the Better?” International Association of Gerontology & Geriatrics 20th World Congress of Gerontology 

& Geriatrics in Seoul, South Korea. June 26, 2013 (with Marcella Evans). 
“Stop Medicating Beyond the Evidence. Guidelines for Guidelines on Preventive Treatments.” International 

Association of Gerontology & Geriatrics 20th World Congress of Gerontology & Geriatrics in Seoul, South 
Korea. June 24, 2013 (with Marcella Evans). 

“Stacking the deck: How conflict of interest advantages identification of benefit over harm.” Invited public lecture 
hosted by the Center for Values in Medicine, Science and Technology, fUT Dallas, Dallas, TX Apr 17, 2013. 

“Chocolate: My Favorite Vegetable.” Revelle College Honors Seminar, UCSD, San Diego, Feb 14, 2013. 
“Evidence Based Diet” lecture for Med 410 From Principles to Practice, UC San Diego, La Jolla, CA, Feb 12, 2013. 
Statin Roundtable, with Dr. Stephen Sinatra and Dr. David Perlmutter Dec 17, 2012 
“Statins in the Elderly,” Geriatric Pharmacology Seminar, UC San Diego, La Jolla, CA, Dec 05, 2012 
“Chocolate and Memory.” American Heart Association, Los Angeles, Nov 6, 2012. 
(“Statins.” Keynote talk, Bringing Evidence to Frontline Clinicians, Vancouver Nov 2, 2012 (I had to cancel)) 
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“Stacking the Deck: Conflict of Interest in Medicine.” Osher Lifelong Learning talk, UCSD, La Jolla, CA Oct 23, 
2012. 

“Statins: The Good, the Bad, the Recommendations, the Evidence.” Osher Lifelong Learning talk, UCSD, La Jolla, 
CA Oct 9, 2012. 

“Chocolate: My favorite vegetable.” Biomedical library series, UCSD, La Jolla, Oct 4, 2012. 

General Internal Medicine Grand Rounds, UC San Diego, La Jolla, CA Sept 26, 2012 

“Gulf War illness.” briefing to regional Gulf War veterans, La Jolla, CA Sept 5, 2012. 

“Placebos.” Skyped talk to Placebo meeting, University of British Columbia, Canada, May 23, 2012. 

“Vaccines, Oxidative Stress, Autoimmunity, And Chronic Multisystem Health Outcomes ” 8th International 
Congress on Autoimmunity.  www.kenes.com/Autoimmunity, Granada, Spain. May11, 2012. 8th 
International Congress on Autoimmunity.  www.kenes.com/Autoimmunity, Granada, Spain. May11, 2012. 

“Coenzyme Q10 in Gulf War Illness: A Randomized Controlled Trial” invited talk for Institute of Medicine 
Committee on Gulf War and Health: Treatment of Chronic Multisymptom Illness, National Academies 
Beckman Center, Irvine, CA April 12, 2012. 

“Statins raise glucose preferentially among men who are older and at greater metabolic risk.” AHA Joint Conference 
- Nutrition, Physical Activity and Metabolism and Cardiovascular Disease Epidemiology and Prevention 
Scientific Sessions (oral presentation) San Diego. Co-listed in Abstracts. Mar 16, 2012. 

“Evidence based diet.” lecture for Med 410 From Principles to Practice, UC San Diego, La Jolla, CA, Feb 14, 2012. 

“Sound decisions about drugs. A call for improved drug safety science.” 11-20-2011, Washington, D.C.  

“Q10 for Gulf War Veterans,” Invited talk to Department of Veteran Affairs Research Advisory Committee on Gulf 
War Veterans’ Illnesses, Washington, D.C., June 27, 2011. (Colisted under Briefings above). 

“Conflict of interest: Stacking the deck in drug risks vs benefits.” Invited lecture, Dept of Medicine “B”, Sheba 
Medical Center affiliated with Tel Aviv University, Tel-Hashomer, Israel. June 16, 2011. 

“Janus-faced predictors: And why randomized, double-blind, placebo-controlled trials are none of the above.” 
Conference in Honor of Halbert L. White, Jr. - Causality, Prediction, and Specification Analysis: Recent 
Advances and Future Directions. San Diego, CA May 6-7, 2011. 

“Evidence Based Diet.” lecture for Med 410 From Principles to Practice, UCSD, La Jolla CA, Mar 15, 2011. 

“Stacking the Deck: Drug Risks and Benefits.” Phil 26 Science, Society and Values: Good Bad and Junk Science. 
Course Director Professor Craig Callendar. UCSD, La Jolla, CA Feb 24, 2011. 

“Research on drugs and vaccines, evidence vs truth: a call for formal study of drug harms.” Vaccine Safety 
conference, Montego Bay, Jamaica, Jan 5, 2011. 

“Representation of drug benefits vs harms: the impact of conflict of interest.” Vaccine Safety conference, Montego 
Bay, Jamaica, Jan 4, 2011. 

“Patient Reporting of Drug Adverse Effects.” International Society of Pharmacovigilance, Accra, Ghana, Nov 3-6, 
2010 (Golomb = invited presenter and talk author; delivered by Marcella Evans whom I funded to attend). 

“Conflict of Interest.” CREST (Clinical Research Enhancement Through Supplemental Training, 
http://crest.ucsd.edu), La Jolla, CA, October 27 and 28, 2010. 

“Statins and Exercise.” Invited lecture, American College of Sports Medicine, Southwest Chapter 2010 Annual 
Meeting, Mission Valley Marriott, San Diego, CA Oct 22, 2010. 

“Statins, Q10 and Mitochondrial Function.” invited lecture, International Coenzyme Q10 Association Meeting, 
Brussels, Belgium May 29, 2010 (Golomb = invited presenter and talk author; delivered by Dr. Peter 
Langsjoen). 

“Statin Effects and Adverse Effects.” Rockefeller University, New York, Mar 17, 2010. 

http://www.kenes.com/Autoimmunity
http://www.kenes.com/Autoimmunity
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“Evidence Based Diet.” UCSD School of Medicine SOM410, From Principles to Practice, La Jolla, CA, Feb 23, 
2010. 

“Rectal (and Swallowed) Foreign Bodies.” Invited talk, Ig Nobel Winners in San Diego, San Diego Marriott, Feb 19, 
2010, http://improbable.com/airchives/miniair/2010/mini2010-02.htm. 

“Stacking the Deck.” Invited Talk, PRIME-LC group (medical students), UC Irvine, Feb 9, 2010. 

“Stacking the Deck: Drug Benefits and Harms.” York University, Toronto, Canada, Jan 22, 2010. 

“Stacking the Deck.” ICES/CEU Conjoint Evaluative Sciences Rounds, University of Toronto, Jan 22, 2010. 

“Q10 for Gulf War Veterans.” Department of Defense research meeting, Hallmark Crowne Center, Kansas City, 
MO, Sep 2, 2009. 

“Stacking the Deck.” Phil 12: Logic and Decision Making, Philosophy of Science, UC San Diego, Warren Lecture 
Hall, San Diego, CA, Aug 27, 2009. 

“Evidence Based Diet.” Noon Conference, Veterans Affairs Medical Center, San Diego, CA, June 12, 2009. 

“Evidence Based Diet.” Hebrew University School of Medicine, Jerusalem, Israel, June 3, 2009. 

“Stacking the Deck: Drug Benefits and Harms.” The Technion School of Medicine, Haifa, Israel, June 2, 2009. 

“Statin Effects.” The Technion School of Medicine, Haifa, Israel, June 1, 2009. 

“Cholesterol and Behavior: From Case Reports to Population Data.” Invited presentation, seminar entitled Modeling 
anti-social behavior: lessons from cholesterol biosynthesis. Society for Biological Psychiatry 64th Annual 
Meeting, Vancouver: May 14-16, 2009. 

“Drug Risks and Benefits: Stacking the Deck.” Invited/guest lecture in Soc 40, Sociology of Healthcare Issues, 
UCSD, Course Director Tom J. Waidzunas, PhD, La Jolla, CA May 18, 2009. 

“Statin Effects and Side Effects.” Cardiology Grand Rounds, San Diego Cardiac Center, Sharp Memorial Hospital, 
La Jolla, CA: April 17, 2009. 

 “Gulf War Syndrome.” in Topics and Advances in Internal Medicine, University of California, San Diego School of 
Medicine, Hilton San Diego Resort, San Diego CA: March 9, 2009.  

“Evidence Based Diet.” UCSD School of Medicine SOM410, From Principles to Practice, La Jolla, CA: Feb.17, 
2009. 

“Statin Side Effects.” Preventive Medicine seminar, UC San Diego, La Jolla, CA: Feb 10, 2009. 

“Aging.” San Diego Forum, La Jolla: CA: Jan 27, 2009. 

“Pitfalls in the Application of Evidence.” The National Academies seminar What Can Be Learned from Public 
Health on the Role of Research for Policy Purposes?, Invited lecture to Division of Behavioral and Social 
Sciences and Education Standing Committee on Social Science Evidence for Use, The National Academies, 
Irvine, CA: Oct 30, 2008. 

“Issues in the Identification and Communication of Drug Adverse Effects.” American Public Health Association, 
Invited lecture, San Diego, CA: Oct 27, 2008. 

“Conflict of Interest in Medicine.” Beyond Belief: Candles in the Dark, sponsored by The Science Network 
(tsntv.org), session entitled “This is Your Brain on Politics” Salk Institute, La Jolla, CA: Oct 5, 2008; 
http://thesciencenetwork.org/programs/beyond-belief-candles-in-the-dark/beatrice-golomb. 

“Gulf War Syndrome.” General Internal Medicine Rounds, UC San Diego, La Jolla, CA: Aug 13, 2008. 

“Dissent in Medicine: Stacking the Deck.” London School of Economics/UCSD Science Studies Program Dissent in 
Science: Origins and Outcomes Workshop, La Jolla, CA: Mar 3 2008. (Sponsored by AHRC (UK) as part of 
the Contingency and Dissent in Science project at the CPNSS, London School of Economics). 

“Stacking the Deck: Drug Risks and Benefits.” Health Services Research & Development Scholarly Conference, 
Veterans Affairs San Diego Healthcare System, La Jolla CA: Feb 22, 2008. 

http://improbable.com/airchives/miniair/2010/mini2010-02.htm
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“Evidence Based Diet.” UCSD School of Medicine SOM 410, From Principles to Practice, La Jolla, CA: Feb.19, 
2008. 

“Stacking the Deck: Treatment Risks and Benefits.” General Internal Medicine Grand Rounds, UCSD School of 
Medicine, La Jolla, CA: Jan. 30, 2008.  

“Simvastatin But Not Pravastatin Affects Sleep: Findings from the UCSD Statin Study.” American Heart 
Association annual meeting, oral presentation, Orlando, FL: Nov. 7, 2007. 

“Statins: Risks and Benefits.” Grand Rounds, Scripps Green Hospital. La Jolla, CA: June 27, 2007. 

“Statin side effects. A mitochondrial connection?” Invited talk, UC Irvine MitoMed group (mitochondrial medicine), 
Irvine, CA: June 18, 2007. 

“Cholesterol, Heart Disease, and You.” UCSD Health and Wellness Series, Price Center, UCSD. La Jolla, CA: May 
22, 2007. 

“Statin Side Effects.” Invited Lecture, American College for Advancement in Medicine. Chicago, IL: May 13, 2007. 

“Mitochondrial Dysfunction and Illness in Gulf War Veterans.” Research Advisory Committee on Gulf War Illness. 
Department of Veterans Affairs, Washington D.C.: April 24, 2007. 

“Enhancing Post-marketing Drug Surveillance: A Response to Expressed Needs of Patients.” Robert Wood Johnson 
Foundation Generalist Physician Faculty Scholars Program Annual Meeting oral presentation, San Antonio, 
TX: Dec 1, 2006. 

“Do Low Dose Statins Affect Cognition? Results of the UCSD Statin Study.” American Heart Association oral 
presentation, Chicago, IL: Nov. 15, 2006. 

“Ethical Reasoning in Medicine – or the Contrary?” UCSD School of Medicine Biomedical Ethics Seminar: Sept 20, 
2006. 

“Stacking the Deck.” Health Services Research & Development, VA San Diego Healthcare Center. La Jolla, CA: 
July 20, 2006. 

“Treatment risks vs benefits: Stacking the Deck.” International Relations course IRGN490, UCSD, April 19, 2006. 

“Gulf War Illness.” VA San Diego Healthcare Center. La Jolla, CA: April 14, 2006. 

“Do statins cause long term adverse effects?” Invited talk followed by invited panelist discussion, Panel: 
Controversies in Lipid Lowering Therapy, American College of Cardiology meeting. Atlanta, Georgia: 
March 12, 2006. 

“Cholesterol and Violence.” Invited talk, San Diego Superior Court. San Diego, CA: Feb 7, 2006.  

“Peer Review.” Invited talk, VA San Diego Healthcare center. La Jolla, CA: Dec 9 2005.  

“Patient Targeted Adverse Event Surveillance: Use for Hypothesis Generation.” Robert Wood Johnson Generalist 
Physician Faculty Scholar meeting. Ft. Lauderdale, FL: Nov 10, 2005. 

“Should statins be put in the water supply?” Distinguished Visitor Programme speaker, Biomedical Research 
Council, Agency for Science, Technology and Research (ASTAR). Singapore: Oct 25, 2005. 

“Bridging the basic science/clinical science gap”. MSTP (Medical Scientist Training program – MD/PhD program) 
retreat roundtable presentation. Aug 27, 2005.  

“Conflict of interest”; CREST (Clinical Research Enhancement Through Supplemental Training, 
http://crest.ucsd.edu), Patient Oriented Research II: Ethics and regulation of human research. San Diego, CA: 
Aug 17, 2005; La Jolla, CA: Aug 18, 2005.  

“A Scientific Career.” McNair Summer Research Program, UCSD. La Jolla, CA: July 2005. 

“Clinical follow-up after stopping statin treatment.” Fourth Conference of the International Coenzyme Q10 
Association. Los Angeles, CA: April 2005. 
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"Lack of Physician Response Toward Perceived Statin Adverse Events." 45th Annual Conference on Cardiovascular 
Disease Epidemiology and Prevention in association with the Council on Nutrition, Physical Activity and 
Metabolism. April 2005. 

“Drug benefits and harms: Stacking the deck.” Science Policy Analysis Roundtable series 
(http://acs.ucsd.edu/~spar/), UCSD. La Jolla, CA: March 10, 2005.  

“Adverse Drug Effects: The Case of Statins.” UCSD Biomedical Ethics Seminar Series, UCSD. La Jolla: CA. Feb 
16, 2005. 

“Coenzyme Q10, Mitochondrial Function, Statins, and Aging.” Stein Institute for Research on Aging Grand Rounds, 
UCSD. La Jolla, CA: Jan 10, 2005.  

“Should Statins be Put in the Water Supply?” Dept of Medicine, Yale. Newhaven, CT: July 21, 2004. 

“CNS effects of low cholesterol.” UCSD Dept of Biology colloquium. La Jolla, CA: April 2004. 
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2010: Time magazine, Scientific American, CNN, BBC News, Wall Street Journal, LA Times, Business Week (both 
News and Lifestyle sections), AOL, ABC News, CBS News, CANWorld, KNBC TV, Mens Health, Women’s 
Health, FDA Reporter, The Globe and Mail (Canada), Radio New Zealand, UK Press Association, NPR, Reuters, 
Bloomberg News, CNN Health.com, CAN West news (Canada), LA Times (x 2), the Australian, Fox, Fox 
Business.com, Boston Global, Chicago Tribune, Denver Post, Discovery Health, Montreal Gazette, MSN, 
MSNBC, The Australian, The Daily Mail (UK), Time magazine (again),Times (India), Medscape, United Press 
International, WebMD, Xinhua News, Yahoo News, many others. 

Our April 2010 article on chocolate and depression in Archives of Internal Medicine (Google: chocolate depression 
Archives April 2010) led to hundreds of news stories extending to at least 50 foreign nations per Google News – 
the runaway big story for our University that month, and had only descended to the number 2 health story on CNN 
a month later (with stories still being run in major media). 

2009: NBC TV (San Diego News Now!), USA Today (section A story), CNN radio, 60 minutes, Forbes, The Globe 
and Mail (Canada), WebMD, San Diego Union Tribune (front page story). 

2008: BBC, Bloomberg News, Business Week, CNN, Daily Mail (UK), Daily Telegraph (UK), Discovery, Economist, 
Good Morning America (ABC TV), LA Times, New Scientist, New York Times, Reuters, The Australian 
(Australia), The Doctors (TV show), US News and World Report, Wall St Journal, Washington Post. 

Previous (selected). 

Statin Adverse Effect website: 

Wall Street Journal. “Researchers Ask Patients to Help Fill Gap in Data on Side Effects of Statins.” Tara Parker-
Pope 10/3/2006 
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United Press International. “Statin Users Report Side Effects Online.” Leah Carliner. 9/22/2006; Channel 10 
television news, San Diego, Carol LeBeau 

ABC7 News.com. “Risks & Benefits of Statin Drugs.”  

Washington Post Online, Reuters Online, MSNBC Online, KPBS,  
American Heart Association, WebMD, Fox News, LA Times. “Cholesterol-lowering drug linked to sleep 

disruptions.”  
The New York Times. Dec 21, 2007.  
The New York Times. Tara Parker-Pope. 2/13/2008. 

Cholesterol; and Statin risk-benefit: 
11-97 KNBC TV; 3-98 New York Times 5 column article, CNN, NBC, ABC, CBS, LA Times, Reuters/AP, Science 

magazine. Also, British newspapers.  
NBC Nightly News, 8-24-01. NBC Nightly News, 11-13-01. Wall Street Journal, 4-25-02. MSNBC (print) 8-24-

01.Wall Street Journal, 12-02. San Diego Union Tribune 5-03. Los Angeles Times 7-03. Wall Street Journal 1-04. 
New York Times 7-04. CBS News with Dan Rather 5-04. Newsday 7-04. The San Diego Union Tribune 7-04. The 
Times (London) 8-04. 

    Other: Multiple newspapers throughout US 7-00, 9-00; LA Times, 2000 & 2001. San Diego Union Tribune, 5-16-
01 & 5-28-01 (front page article); Philadelphia Enquirer 8-27-01. Sciences et Avenir (France), 10-01. WebMD 
(peripheral neuropathy) 5-02. Discover magazine. KPBS radio 5-29-02 10-11 "These Days"; with Tom Fudge and 
Dr. Michael Criqui; UCSD TV, lecture 8-02. Men's Health, San Francisco Chronicle 1-05. The Sunday Times-
Britain 3-05. San Diego Union Tribute 7-05. Lifetime Fitness 12-05. Daily News (UK) 6-06. Daily Mail (UK) 6-
06. BusinessWeek 8-06. Daily Mail (UK) 1-07. ABC7News.com 2-07. Smart Money 

The New York Times. “Great Drug, but Does It Prolong Life?” Tara Parker-Pope. 1/29/2008 

Ladies' Home Journal. “Does Cholesterol Really Count?” Linda Marsa. Feb-08 

Business Week 
The Wall Street Journal. Melinda Beck. 2/12/2008. 
Good Morning America 2-08 
Israeli press (Hebrew symbols) 

Gulf War illness:  
Following Pentagon press briefing 10-99 (and interviews) 

NY Times and LA Times (front page of each); Washington Post, San Diego Union Tribune, multiple other 
newspapers; NPR, other radio stations, national TV news on ABC and CBS (lead story), NBC; CNN, CSPAN; 
policy.com, Yahoo (lead news story), The Daily Show with Jon Stewart (lead “Headline News” story); science 
journals including New Scientist. BBC radio interview, BBC television, television news throughout Western 
Europe (e.g. Britain, Germany, other), Eastern Europe, Australia; newspapers and news magazines throughout 
same distribution (10-99) – e.g. Le Monde (France), Hungarian newspapers and news magazines, Danish 
periodicals, German, BBC news 

Following Congressional testimony in 11-99: CNN.  
Subsequent: Science magazine 4-01. Science magazine 4-02. NPR Science Friday (radio guest) 3-03. 
On release of Committee report 2004: Front page article NY Times 10-15-04; Front page San Diego Union Tribune 

10-15-04; BBC radio 10-15-04 (or 10-16); London Times; Others internationally.;Science Magazine; BMJ (news 
section); BBC News (and BBC radio) 10-04. BMJ News Extra 10-04.   

“Study: Sarin at Root of Gulf War Syndrome.” Kelly Kennedy. Army Times. 5/25/2007 
Following PNAS article on acetylcholinesterase inhibitors and illness in Gulf War veterans: BBC radio 3-08; CNN 

radio 3-08, Economist 3-08; other UK media/ press, The Australian (leading Australian daily), German radio 
interview, LA Times, Reuters, Washington Post, San Diego Union Tribune, Bloomberg News, many other venues 

Following Gulf War RAC Committee Report: Nov 2008: most major news venues 
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Pyridostigmine FDA approval for Nerve Agent Protection 3-03: Science magazine, multiple regional papers (e.g. 
Rocky Mountain Times, Orange County Register) 

Cholesterol and violent crime: Web MD 2000; Clinical Pearls 2001; Crime Times 2001 
Alcohol and diabetes: re: JAMA article: 7-99: Fox News, Science News, other  
Neural networks: pertaining to SexNet and ExpressionNet: 1990 CNN; 1990 Jim Jubek, In the Image of the Brain 

(featured in chapter one of lay book on neural network revolution); 1992, The Machine that Changed the World, 
Episode 4: The Thinking Machine (A PBS NOVA Documentary). 
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