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EXCEPTIONS PROTEST OF INITIAL DECISION

1. Catherine J. Frompovich, an almost 79-year-old breast cancer survivor, respectfully
files a protest rather than an appeal, which would be pointless especially since the PA PUC’s
Administrative Law Court is nothing short of an apparent legal appendage of the PA Public
Utility Commission. Said PA PUC apparently is not interested in protecting the public from
unsafe utility innovations and/or consensus microwave industry associations pseudoscience
spouted as ‘gospel truth’ by vested microwave industry trade associations and further parroted by
utility company expert witnesses, who are regarded as the only source of scientific information.

2. One environmentally risky example of PECO’s unsafe utility innovations is
recommending and encouraging the use of CFL (compact fluorescent lamp) light bulbs which,
according to |1 on page 22 of the Initial Decision “...florescent lights have particularly strong
harmeonics...” which emit “dirty electricity” into homes and wherever CFLs are used. Plus,
CFLs contain mercury, which creates a hazmat situation when CFLs are broken, plus they
normally are problematic to dispose of.

3. Frompovich presented hundreds, if not thousands, of document citations and/or actual
documents at various times during the course of these protracted proceedings regarding adverse

health effects from non-thermal radiation waves emitted by microwave technologies, which




operate utility company AMI Smart Meters, only to be totally disregarded and probably
procedurally discarded, despite 32 percent of microwave-industry-funded research studies
indicating adverse effects occur. That fact alone should negate the PA PUC’s, PECO’s and its
expert witnesses’, and this Court’s close-minded opinions and acceptance of non-existence of
non-thermal radiation wave adverse effects upon humans, animals and vegetation. Non-thermal
waves “non-existence” is promoted by one of the microwave industry’s key professional
associations, ICNIRP, which has been cited for conflicts of interest and other questionable
citations as reported in Frompovich’s January 20, 2017 Brief ¢/ Brief 40-45 (102-115).

4. Frompovich’s attempted introductions during the November 2-3, 2016 hearing of
published peer review studies regarding cancer and EMF/RF/ELF, specifically breast cancers,
were rejected and not permitted to be entered into the hearing record; something this Court was
remiss in by sustaining PECO’s objections time after time.

5. Administrative Law Courts often are referred to as “captive” and *“kangaroo courts™
with their status being questioned.

“In her ruling, Judge [Leigh Martin] May attacked an important element of the system
of independent agencies first set up during the administration of President Franklin
Delano Roosevelt, under which Congress delegates its authority to administer complex
regulations to federal agencies overseen by supposedly independent boards. Those
agencies also can use administrative law judges, operating outside the rules requiring
life tenure and other protections under Article III of the Constitution, to decide civil
complaints.”-?

“This new decision calling the Administrative Law Courts what they really are is
reminiscent of the notorious extrajudicial proceedings of the Star Chamber operated by

King James 1. The court of Chancery set up outside of the King’s Bench, so there were
no trials by jury. It had the same purpose, to circumvent the law. This is where our Fifth

! https://www.forbes.com/sites/danielfisher/2015/06/09/did-a-judge-just-kick-off-the-great-unraveling-of-the-
administrative-state-with-sec-ruling/#4572610e50ac accessed 6-5-17
? https://www.scribd.com/document/268154852/Hill-v-SEC-AL-Order _ accessed 6-5-17
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Amendment privilege came into being. That came about following the trial of John
Lilburne (1615-1657) for handing out a pamphlet the government did not like.™

“Not discussed in the coverage of this story is that the Administrative Law Courts are a
fiefdom, to put it mildly. They have long been corrupt and traditionally rule in favor of
their agencies, making it very costly for anyone to even try to defend themselves. If
someone were to attempt this feat, first they have to wear the costs of an Administration
proceeding and appeal to an Article III court judge, then they must appeal to the Court of
Appeals, and finally plea to the Supreme Court. The cost of such adventures is well into the
millions, and good luck on actually getting justice.”

Furthermore,

“One major difference between ALJs and traditional judges is that ALJs serve as both
the judge and trier of fact. This is known as a bench trial. In civil court, the parties
sometimes have the option of choosing to forgo a jury and have the judge weigh the
factual evidence that the parties provide. During an administrative hearing, however, the
ALJ will always weigh the evidence and make factual determinations.”’

The book Is Administrative Law Unlawful? ‘‘reveals administrative law to be not a
benign, natural outgrowth of contemporary government but a pernicious—and
profoundly unlawful—return to dangerous pre-constitutional absolutism.”® The
author is Philip Hamburger, the Maurice and Hilda Friedman Professor of Law at
Columbia Law School.

Some critics of administrative law contend it, undoubtedly, is stacked in favor of government.

6. Frompovich alleges ALJ Darlene D. Heep not only did not weigh the evidence in
Frompovich’s case, Judge Heep actively prevented evidence, which was germane to
Frompovich’s case, e.g., cancer studies and EMFs/RFs/ELFs, from being introduced during the
hearing, at the behest and objections from PECO’s attorneys; said objections were sustained for
most of the exhibits Frompovich tried to introduce into the record. Frompovich, therefore, feels

and also alleges she did not receive a fair and judicious hearing. Frompovich further contends

3 https://www.armstrongeconomics.com/history/americas-economic-history/judge-rules-administrative-court-
system-illegal-after-81-years/ accessed 6-5-17

* Ibid.

> https://www.justia.com/administrative-law/administrative-law-judges/ accessed 6-6-17

® http://press.uchicago.edu/ucp/books/book/chicago/I/bo17436684.html accessed 6-6-17




she was discriminated against insofar as Judge Heep’s Initial Decision Discussion totally ignores
the Americans with Disabilities Amendments Act, which grants Frompovich special health
considerations, which this Court apparently deliberately ignores, but Judge Heep should
know better, since she’s a known expert in ADA law.

7. Frompovich alleges Judge Heep probably did not write much of the Initial Decision, as
it seemingly has PECO attorney Ward Smith’s ‘fingerprint’ writing style and mistakes contained
within.

Ore specific example of that is found on page 18:

*Ms. Frompovich contends that installation of a Smart Meter at her home would
counter, and negatively affect, her healing and health. She also asserts that she is
protected by, and the PECO is subject to, the Americans with Disabilities Act (ADA),
42 U.S.C.S. § 12132, et seq. because she had cancer.”
Throughout all of Frompovich’s filings and testimony she s?eciﬁcally cited the
Americans with Disabilities Act Amendments Act
§1630.2 (G) Disability;
§1630.2 (J) Substantially Limits;
§1630.2 (I) Major Life Activities;
§1630.2(j)(1)(ii) Significant or Severe Restriction Not Required Nonetheless, Not
Every Impairment Is Substantially Limiting;
§1630.2(j)(1)(iii) Substantial Limitation Should Not Be Primary Object of
Attention; Extensive Analysis Not Needed. (cf Brief pp.14-16)
PECO Attorney Ward in both his Brief and Respondent Brief totally neglects addressing the
ADA Amendments Act, which also would impact PECQ, but prefers only to cite the original
ADA rather than the updated health considerations and benefits Congress passed as law in the
Amendments Act®.
8. It is Frompovich’s contention AL Judge Heep could not have omitted the importance

and very essence of the ADA Amendments Act affecting cancer patients because AL Judge Heep

is considered an expert in the Americans with Disabilities Act, which also includes the later add-

7 pub.L. 110-325 ADAAA
® Ibid




on Amendments Act. AL Judge Heep apparently presided over a 2015 hearing regarding the
Rhode Island Disability Law Center in Providence. Rhode Island.

9. Another example, which could indicate Attorney Ward’s sloppy legal writing or his
contribution thereto, is Ward’s apparent proclivity for misstatement of facts, as Frompovich
pointed out numerous times in her Response Brief dated February 10, 2017. In the current Initial
Decision, Frompovich’s book is cited on page 6 as “The Cancer Answer,” which she did not
write; several other authors wrote books with such titles. For the record, Frompovich wrote A4
Cancer Answer, Holistic BREAST Cancer Management.”

10. Frompovich wishes to state categorically the Initial Decision is replete with
misstatements and downright falsehoods! Some examples are Clause 53, page 10; Clause 60,
page 11, which can be clarified by PECO’s expert witness Glenn Pritchard as to the facts when
Mr. Pritchard answered AL Judge Christopher Pell’s questioning about smart meters cf.
Transcript Pg. 169 (1-5) when Mr. Pritchard said, “It could be once every five minutes to once
every hour or maybe once a day depending on what the device — whether it would be a smart
thermostat, a dishwasher as you mentioned or maybe an in-home display devise.”

Quoting from Frompovich’s Respondent Brief Clause 24, Page 17, here are the facts:
*Judge Pell then remarked, ‘I understand you to say that, if it doesn’t connect with
anything, it pulses every 30 seconds?” PECO employee and expert Pritchard states,
‘It continues to seek that, yes.” Whereas, His Honor Judge Pell then asks,
‘Indefinitely or will it decide, okay, I’'m not finding anything, stop? Can that be
adjusted?’ Mr. Pritchard replied, ‘No.” Judge Pell queries further, ‘No. Does it have to
be that way?’ Mr. Pritchard replied, “We have no options with that.” ¢/ Transcript
Pg. 169 (1-17)"

11. Frompovich alleges AL Judge Heep could not have made such an obvious mistake in

writing Clause 60 unless she is in PECO’s back pocket, which Frompovich seriously doubts AL

Judge Heep is. Clause 60 is wordsmithed to protect PECO’s Focus AMI Smart Meter’s almost



W W\WOWWWWWWOWWWWW WS WP NP NN NS N NN Y YN TN S T Tt ww Ty W

PECO' s Multi-Tiered Smart Grid Network

, Tier-1 \
\_ Fiber —

(9)

/1'_}9:4\3 Reclos§r (;
-

RTU

Faulted Circuit
Indicator

@ Ters \ & PECO Systems -

) , N ey MDMS, CIS, OMS, etc
/" Tier-2 T—

\_ Wireless

. SR

S

sommunication Tiers:

ier-1: ~375 milea of hicdh cnead/hich Famdonddb €t ~ RO i e O
Her-1: ~375 miles of NIgn speex l/i”[;_ﬁtl Dandwidth fiber ¢ PUC COmMmul ncations
P g |

2. WiMax wireless communication network

J s sT\AZE T S aTleTere 1~ a b= oy ~Asazirdtby v ndan s vl
[~D. { v.,‘u!s INCIWOTK. 1OW '--,i’ 260, 1OW &} ;_[‘l.._,\/\;{h““! g".";:,“,"/(}_ K

o T T

A4, VAN HE-TOIe O ecations

~ Exelon



constant search-for-appliance-or-device microwave GHz transmissions as Mr. Pritchard’s
remarks quoted above prove, and is a blatant misrepresentation in the Initial Decision. How
can the PA PUC and this Court accept apparent LIES as facts, truths and science in the
Initial Decision? Can you please answer that, Judge Heep, as you signed the document?

During the November hearing, PECO constantly referred to their smart meter as a FlexNet AMI
Smart Meter. It’s now a Focus meter?

12. Clauses 61 and 62 are at variance with what utilities are doing regarding collection

and selling of data as described by the 2 minute video explaining the algorithm “Onzo™” used in

Smart Meter data mining.

13. On page 21 of the Initial Decision, 2 discusses PECO’s AMI meters wherein “He
[Mr. Pritchard] stated that while some other utilities employ a mesh system, which transfers data
from meter to meter until it reaches a data collector, resulting in many transmissions, in the
PECO system, messages are transmitted directly to the collector and do not have to transmit from
one meter to the next in a relay, resulting in fewer transmissions.”

14. Frompovich points out again, as she did in her Respondent’s Brief “Exhibit No. 4—
Glenn Pritchard, PE, IEEE Presentation, PECO delivers a Reliable and Resilient Smart Grid
PowerPoint Frame 8: PECO’s Multi-Tiered Smart Grid Network,” and now includes a
photocopy of that Multi-Tiered Smart Grid NETWORK. What is that four-tier network all
about?

15. Another factual anomaly appears on page 23 where “Dr. Christopher Davis, PhD,
testified that, to a reasonable degree of scientific certainty, ‘AMI meters are incapable of causing

any biological effects, certainly no adverse biological effects in anybody.” (Tr. 216)”

? https://youtu.be/uluKjzqHDz0?t=8 accessed 6-5-17




Dr. Davis’ “wiggle-room” statement is patently incorrect and factually challenged by two videos
showing the effects of individuals hooked up to EKGs that register the PQRST waves of the
human heart when an AMI Smart Meter is activated during a test monitored by a medical doctor.
Both tests and their results can be read and seen in two of my recent Activist Post articles:

Can—And Do—Utility Smart Meters Affect The Human Heart
http://www.activistpost.com/2017/06/can-utility-smart-meters-affect-human-heart.html

AMI Smart Meters Interfere With Human Heart Rhythms, EGK Proves
http://www.activistpost.com/2017/05/ami-smart-meters-interfere-human-heart-rhythms-ek g-

proves.html

16. Illustrating, plus further compounding Dr. Christopher Davis, PhD, and Dr. Mark A.
[srael, MD, both PECO EMF experts of sorts testifying in the Frompovich matter,
unquestionable apparent lack of current scientific information regarding microwave EMFs,
Frompovich introduces Exhibit 1, the August 2015 Journal of Chemical Neuroanatomy article

“Microwave frequency electromagnetic fields (EMFs) produce widespread neuropsychiatric




effects including depression,” Professor Emeritus of Biochemistry and Basic Medical Sciences,

Washington State University, Martin L. Pall published indicating:

“1. Such EMFs act via activation of VGCCs [voltage-gated calcium channels], acting
through the VGCC voltage sensor which is predicted to be exquisitely sensitive to these
EMFs (Pall, 2015). VGCCs occur in high densities throughout the nervous system and
have essential roles throughout the nervous system in releasing neurotransmitters and
neuroendocrine hormones.

“2. Elevated EGCC activity, produced by an allete of the CACNAIC gene which
encodes the channel of the main L-type VGCC in the brain, produces various
neuropsychiatric effects (Table 1). This predicts, that low intensity non-thermal
microwave frequency EMFs which also produce elevated L-type and other VGCC
activity, therefore produce widespread neuropsychiatric effects.”

“3. Studies reviewed in the Tolgskaya and Gordon, 1973 publication (Table 2) have
shown that the cells of the mammalian nervous system show high sensitivity to various
non-thermal microwave and lower frequency EMFs, being, apparently more sensitive
than any other organ in the body of the rodents. These studies predict that the human

nervous system is likely to be similarly sensitive to these EMFs, predicting, therefore,
widespread neuropsychiatric effects in humans.”

Based upon the above science, it is conceivable the PA PUC and all utility companies mandating
retrofitting AMI Smart Meters emitting non-thermal radiation waves are opening themselves to
class action lawsuits, which should be instituted as soon as possible, especially since there are
increasingly escalating erratic behavioral and mental health issues within the USA.
According to the U.S. National Institute of Mental Health,
o Mental and behavioral disorders, which account for 13.6 percent of total U.S.
DALYs [disability-adjusted life years); and,

o Neurological disorders, which account for 5.1 percent of total U.S. DALYs'®

What EHS-, mental-, and behavioral-related issues are AMI Smart Meters contributing to the

above statistics since people in Pennsylvania are mandated to live with non-thermal radiation

10 https://www.nimh.nih.gov/health/statistics/disability/us-leading-categories-of-diseases-disorders.shtml
accessed 6-6-17




waves and adverse effects 24/7/365? The PA PUC certainly should be ashamed of its cavalier
attitudes and administrative regulations in not protecting the health and wellbeing of

Pennsylvania citizens, especially growing children who are impacted more seriously by

EMFs/RFs/ELFs.

Children Absorb 10 x More

Microwave Radiation

5 Year Old 10 Year Old Adult

Slides from Dr. Om Ghandi,
As cited by the World Health Organization's International Agency for the Research on Cancer

Source: Google Charts
Ignorance, therefore, is not a PA PUC defense, since numerous Pennsylvanians have protested
and brought attention to their health problems known as electromagnetic hypersensitivity (EHS)

from EMFs/RFs/ELFs, which AMI Smart Meters emit, and the PA PUC deliberately ignores.

17. Additionally, the Bioinitiative Report (which Frompovich introduced as Exhibit 2 on
PECO Cross-examination) has documented thousands of adverse health studies from non-

thermal radiation waves from EMFs/RFs/ELFs, which ICNIRP and industry-consensus-science



deny as possible or even “exist.” Certainly, if industry-funded research found 32 percent of
studies confirm such effects, how in the name of sanity and science-based medicine can they be
disregarded as non-existent? Is there some sort of collusion to deceive or achieve a special
agenda? The very fact almost one-third (32%) found non-thermal effects proves they do
exist! PECO, the PA PUC and even this Court seem to be acting in some sort of complicity for,
or to effectuate, a specific purpose which, apparently, is not in the best health interests, safety
and wellbeing of Pennsylvania utility customers, Claimant Frompovich included.

18. There are many more issues in the Initial Decision Frompovich could discuss and
provide scientific evidence pro and con, but what’s the use, since there apparently is a set agenda
in Pennsylvania regarding AMI Smart Meters and the illegal problems they apparently are
creating for consumers, their health and otherwise, e.g., meter fires, exorbitant Time of Use rates,
surveillance, and customer-data-mining by utilities to sell for marketing purposes'’.

19. Frompovich respectfully leaves all responsible parties involved in the AMI Smart
Meter legal, health and political debacle in Pennsylvania with these words of wisdom:

Isaiah 10

Woe to those who enact unjust statutes and who write oppressive decrees

Depriving the needy of judgment and robbing my people’s poor of their rights...

Source: The International Student Bible for Catholics, Thomas Nelson Publishers

Proverbs 1:7

To have knowledge, you must first have reverence for the Lord. Stupid people

have no respect for wisdom and refuse to learn.

Source: Good News Bible, American Bible Society

Respectfully submitted by

Catherine J. Fpémpovich/Pro Se

June 7, 2017

" https://youtu.be/uluKjzgHD2z0?t=8 accessed 6-5-17
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ABSTRACT

Non-thermal microwaveflower frequency electromagnetic fields (EMFs) act via voltage-gated calcium
channel (VGCC) activation. Calcium channel blockers bleck EMF effects and several types of additional
evidence confirm this mechanism. Low intensity microwave EMFs have been proposed to produce
neuropsychiatric effects, sometimes called microwave syndrome, and the focus of this review is whether

these are indeed well documented and consistent with the known mechanism{s) of action of such EMFs.
VGCCs occur in very high densities throughout the nervous system and have near universal roles in
release of neurotransmitters and neuroendocrine hormones. Soviet and Western literature shows that
Oxidative/nitrosative stress much of the impact of non-thermal microwave exposures in experimental animals occuss in the brain
Low-intensity microwave clectromagnetic and peripheral nervous system, such that nervous system histology and function show diverse and
fields substantial changes. These may be generated through roles of VGCC activation, producing excessive
neurotransmitter/neuroendocrine retease as well as oxidative/nitrosative stress and other responses.
Excessive VGCC activity has been shown from genetic polymorphism studies to have roles in producing
neuropsychiatric changes in humans. Two U.S. government reports from the 1970s to 1980s provide
evidence for many neuropsychiatric effects of non-thermal microwave EMFs, based on occupational
exposure studies. 18 more recent epidemiclagical studies, provide substantial evidence that microwave
EMFs from cell/mobile phone base stations, excessive celi/mobile phone usage and from wireless smart
meters can each produce similar patterns of neuropsychiatric effects, with several of these studies
showing clear dose-response relationships. Lesser evidence from 6 additional studies suggests that short
wave, radio station. occupational and digital TV antenna exposures may produce sitnilar neuropsychi-
atric effects. Among the more commonly reported changes are sleep disturbancefinsomnia, headache,
depression/depressive symptoms, fatigue/tiredness, dysesthesia, concentration/attention dysfunction,
memory changes, dizziness, irritability, loss of appetite/body weight, restlessness/anxiety, nausea, skin
burning/tingling/dermographism and EEG changes. In summary. then, the mechanism of action of
microwave EMFs, the role of the VGCCs in the brain, the impact of non-thermal EMFs on the brain,
extensive epidemiological studies performed over the past 50 years, and five criteria testing for causality.
all collectively show that various non-thermal microwave EMF exposures produce diverse
neuropsychiatric effects.
€ 2015 The Author. Published by Elsevier B.V. This is an open access article under the CC BY license
{http:f/creativecommons.org/licenses/by/4.0/).
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Chemicals having roles:

Calcium(2+)
Nitric oxide (NO)
Oxido nitrite (peroxynitrite)

1. Introduction

Microwave syndrome (Hocking, 2001; Johnson Liakeuris,
1998), a combination of various neuropsychiatric symptoms
originally described in persons with occupational exposures to
microwave frequency EMFs, has been disputed largely because of
the lack of an apparent mechanism for generating these symptoms.
It is reported to often include such symptoms as fatigue, headache,
insomnia, dysesthesia (impaired sensation), irritability, lack of
concentration and other symptoms (Hocking, 2001; Johnson
Liakouris, 1998). Similar but more extensive combinations of
symptoms have been reported following occupational exposures
in two US. government rcports from the 1970s/1980s (Naval
Medical Research Institute Rescarch Report, 1971; Raines, 1981)
and following environmental exposures as described in two more
recent reviews (Khurana et al., 2010; Levitt and Lai. 2010).

The goal here is not just to review the epidemiology, however,
but more importantly to consider the issue of possible physiologi-
cal mechanism(s). Hennekens and Buring (1989), on p. 40 in their
textbook Epidemiology in Medicine state “The belief in the
existence of a cause and effect relationship is enhanced if there
is a known or postulated biologic mechanism by which the
exposure might reasonably alter risk of developing disease.” It is of
critical importance therefore to assess possible biological mecha-
nism before considering the epidemiclogical evidence.

Accordingly, this paper considers the mechanism by which low
intensity microwave EMFs impact the cells of our bodies, how that
mechanism may be predicted to impact the nervous system,
evidence for such impact from experimental animal studies,
genetic polymorphism evidence for that mechanism acting in
humans to produce neuropsychiatric effects and finally, the
epidemiological evidence for such effects in human populations
with repeated low level microwave EMF exposure. Consideration
of each of these types of evidence influences the overall
interpretation presented in this paper.

2. Microwave/lower frequency EMFs act to activate voltage-
gated calcium channels

in 24 different studies reviewed earlier (Pall, 2013) and two
additional studies (Li et al., 2014; Lisi ct al., 2006}, microwave and
lower frequency low intensity EMF effects were blocked or greatly
lowered by calcium channel blockers, agents thought to be specific
for blocking voltage-gated calcium channels (VGCCs). In these
26 studies, a total of 5 distinct types of channel blockers were used,
with cach type having a distinct structure and binding to a distinct
site, such that it is essentially certain that thesc must be acting by
blocking VGCCs, which is their only known common property. In
cach of these 26 studies, each of the responses studied, were

blocked or greatly lowered by calcium channel! blockers, showing
that VGCC activation has roles in producing a wide variety of EMF
effects. There is a large literature on changes in calcium fluxes and
in calcium signaling following microwave EMF exposure {partially
reviewed in Walleczek, 1992; Adey, 1993); cach of these, including
calcium efflux changes, can be explained as being due to VGCC
activation, again suggesting a widespread role of VGCC activation
in producing biological responses to EMFs. Pilla (2012) showed
that pulsed microwave field exposure, produced an almost
instantaneous increasc in calcium/calmodulin-dependent nitric
oxide {(NO) signaling, providing strong evidence that these fields
can produce an almost instantaneous VGCC activation. It is likely,
that thesc EMFs act directly on the voltage sensor of the VGCCs to
produce VGCC activation (Pall, 2015} with the voltage sensor being
exquisitely sensitive to these EMFs because of its physical
properties and location in the plasma membrane.

EMFs have been proposed to act to produce a wide variety of
responses in the cell, via downstream effects of VGCC activation
(Pall. 2013, 2014, 2015), including clevated intracellular calcium
[Ca2+]i, excessive calcium and nitric oxide signaling and also
excessive peroxynitrite, free radicals and oxidative stress.

VGCC activation has been shown to have a universal or near-
universal role in the release of neurotransmitters in the brain and
also in the release of hormones by neuroendocrine cells (Berridge,
1998; Dunlap et al., 1995; Wheeler ct al., 1994), with such relecase
being produced by calcium signaling. There arc high densities of
diverse VGCCs occurring in neurons throughout the nervous
system. Both the high VGCC density and their function in
neurotransmitter and neuroendocrine reiease throughout the
nervous system suggests that the nervous system is likely to be
highly sensitive to low intensity EMFs.

3. Genetic polymorphism studies

Genetic polymorphism studies are powerful tools for looking at
the roles of specific proteins in human populations. In Table 1, a
series of genetic polymorphism studies have been performed that
show that an allele producing increased expression of the gene
encoding the channel of the main L-type VGCC in the brain,
produces diverse neuropsychiatric effects. These studies clearly
show that excess L-type VGCC activity can cause neuropsychiatric
effects. They also predict, therefore, that increased VGCC activity
produced by microwave EMFs may be able to also produce
widespread neuropsychiatric effects.

4. Histological and functional changes in central nervous
system (CNS) and peripheral nervous system (PNS) in animals
exposed to microwave EMFs

The most extensive literature on histological and functional
changes in animals is from the Soviet literature from the 1950s/
1960s with additional Western literature from the same time
period. Both Soviet and non-Soviet literature were reviewed in an
English language Publication by Tolgskaya and Gordon (1973). This
publication is, therefore, the main focus of this section. That
publication was divided into thermal and non-therma! exposure
studies, with the non-thermal studies which occupy the majority
of the text (pp. 53-137) being of sole interest here.
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Table 1

Influence of genetic polymorphism of the CACNAIC in producing diverse neuropsychiatric effects.

Citation Genetic polymorphism

Changes produced by allele of gene

Bhat et al. (2012) Polymorphism producing !ncreased expression of

CACNAIC L-type VGCC subunit

Bigos &1 al. {2010) Polymorphism producing Increased expression of

CACNAIC L-type VGCC subunit

Krug et al. (2010)
L-type VGCC subunit

Krug et al. {2014}
L-type VGCC subunit

Soeiro-de-Souza

ci al. (2012)
Tesli et al. (2013)

L-type VGCC subunit

L-type VGCC subunit
Thimm et al. (2011)
L-type VGCC subunit

Polymorphism producing increased expression of CACNA1IC
Polymorphism producing increased expression of CACNATC
Polymorphism producing increased expression of CACNAIC
Polymorphism producing increased expression of CACNAIC

Polymorphism producing increased expression of CACNAIC

Review: The polymorphism Is associated with increased

susceptibility to bipolar disorder, “depression, schizophrenia, autism
spectrum disorders, as well as changes in brain function and structure
in contyoi subjects who have no diagnosable psychiatric itlness.”
Assaciated with increases in both bipolar disorder and schizophrenia

Negatively influences language production on a semantic level
Influences episodic memory and retrieval

Produces impaired facial emotion recognition

Produces increased activation of the amygdala during emotional
processing

Associated with attention deficits including aterting, orienting and
executive control of attention

These were all derived from the Tolgskaya and Gordon (1973)
review and page numbers listed are page numbers from that
document. All refer to changes produced by non-thermal
exposures in the nervous system of experimental animals, with
most being in rats.

This discussion scrolls down through Table 2.

The majority of the histological changes seen in these mostly
rodent studies, arc seen in the nervous system, despite its being
less than 2% of the rodent cell mass. There are statements made
that the nervous system, both central and peripheral, is the most
highly sensitive tissue to these non-thermal microwave and lower
frequency EMFs. Following the nervous system in sensitivity are
the myocardium and the testis; myocardial cells are known to have
very high densities of VGCCs with especially high densities in the
pacemaker cells and the testis is known to have high densities
specifically of the T-type VGCCs. Pulsed EMFs are more active in
producing histological changes in the brain than are non-pulsed
fields, in two studies reviewed: there is a much larger literature
showing that in most cases pulsed fields are more biologically
active (Pall, 2015; Pangopoulos ct al., 2013; Belyacv, 2015).

A wide variety of brain and peripheral nervous system tissues
show histological changes following non-thermal exposures.
Among the important tissues impacted are the hypothalamus
and pituitary giand, where both show similar patterns of changes
in neuroendocrine activities. There [s an initial increase in
neuroendocrine activity (this may be produced directly by VGCC
stimulation of secretion), followed over time by “exhaustion” of
neurocndocrine activity (this may be produced by tissue damage
produced from long term intracellular calcium {Ca2+}i elevation).

There are widespread histological changes produced in neuro-
nal and neuroendocrine tissues. These were repeatedly reported to
be largely reversible on cessation of EMF exposure. They become,
however, irreversible when exposure is extended in time. There are
changes in EEG activity, which may be an easily measurable
moenitor of neurological damage.

In a summary statement, Tolgskaya and Gordon (1973) state,
“This does not confirm the view, so widely held in the past among
Soviet investigators and still maintained to a large extent even at
the present time in the West, that the action of microwaves is
entirely thermal.”

While there were many studies of brain impact of non-thermal
EMFs performed in the 1950s/60s that make the information
content of Tolgskaya and Cordon (1973) quite high. there is also a
substantial recent literature on brain effects of non-thermal
microwave EMF exposures (see, for example: Ammari ct al.,
2008a.,b; Bas et al., 2009; Brillaud et al., 2007; Carballo-Quintas
et al., 2011; Eberhardt et al. 2008: Dasdag et al.. 2009, 2012;

Grafstréom et al., 2008; Kumlin et al., 2007; Lépez-Martin et al.,
2006: Mausset-Bonnefont et al., 2004: Odaci et al., 2008; Ragbetli
et al., 2010; Salford et al., 2003; Sonmez et al., 2010).

5. Older epidemiological reviews and other related studies

Two US. Government reports each listed many apparent
neuropsychiatric effects of microwave/radiofrequency EMFs and
a third recognized the role of non-thermal cffects on our bodies,
but had only a little consideration of neuropsychiatric effects.

The earliest to these was a Naval Medical Research Institute
(NMRI) Research Report (1971) which listed 40 apparent neuro-
psychiatric changes produced by non-thermal exposures includ-
ing: 5 central/peripheral nervous system (NS) changes, 9 CNS
effects, 4 autonomic system effects, 17 psychological disorders,
4 behavioral changes and 2 misc. effects. This NMRI report also
provided a supplementary document listing over 2300 citations
documenting these and other effects of microwave exposures in
humans and in animals.

The Raines (1981) NASA report reviewed extensive literature
based on occupational exposures to non-thermal microwave EMFs,
with that literature coming from U.S., Western European and
Eastern European studies. There are no obvious differences in the
literature coming from these different regions. Based on multiple
studies, Raines {1981} reports 19 neuropsychiatric effects to be
associated with occupational microwave/radiofrequency EMFs.

The Bolen (1994) report put out by the Rome Laboratory of the
U.S. Air Force, acknowledged the role of non-thermal effects of
microwave EMFs on humans. This report states in the Conclusion
section that “Experimental evidence has shown that exposure to
low intensity radiation can have a profound effect on biological
processes. The nonthermal effects of RF/MW radiation exposure
are becoming important measures of biological interaction of EM
fields.” Clearly Bolen (1994) rejects the claim that only thermal
effects occur. Bolen (1994) discusses a specific non-thermal
neuropsychiatric effect, where anesthetized animals are awakened
when the head is irradiated with microwave EMFs. This suggests a
similar mechanism to that acting in humans where such EMFs
produce insomnia (sce below).

6. Specific epidemiological studies on neuropsychiatric effects
of microwave EMFs

There are 26 different epidemiological studies described in
Table 3. Although 4 of these only studied a single neuropsychiatric
cffect, 22 of these each provide substantial evidence for the pattern
described in the earlier US. reports, that a wide range of
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Table 2
Histological and functional changes in brain function in animals following exposure to non-thermal microwave EMFs.

QObservations including page numbers

Comment from Author

The majority of the histological changes seen following non-thermal exposures,
occurred in the nervous system, despite its being only about 2% of the tissue
mass in rodents; this suggests that the nervous system is highly sensitive to
such exposures. Elsewhere {pp. 129, 136), it is suggested that the nervous
system is the most sensitive tissue, followed by the heart and the testis, among
ali of the tissues of the body. The most severe histological changes produced
by these non-therma) EMF exposures occur in Lhe nervous system (pp. 136),

Pulsed fields were more active than non-pulsed fields in producing histological
changes {pp. 71, 97).

Nervous system regions impacted by non-thermal microwave and tower frequency
fields include: cortex, diencephalon including the hypothalamus and thalamus,
hippocampus, autonomic ganglia, sensory fibers, pituitary gland including
neurchypophysis.

Neurgendocrine changes seem to undergo change over increased time of exposure.
Neurvsecretion in the hypothalamus and in the pituitary each go through a complex
sequence over time, where EMF exposure initially produces increased hormone
secretion but where over time, the neurosecretory cells become “exhausted”, leading
to lowered secretion and in some cases cell death {pp. 77-96).

Histological changes include boutonsfargyrophilia. smaller neurons. vacuole formation
in neuroendocrine cells, bead-like thickening along dendrites (pp. 66, 70, 71, 73, 97, 98,
100, 111, 115-117, 121-125). Spines near the ends of dendrites become deformed and
with still moare sessions of irradiation, disappeared entirely (p. 70). Sensory neurons,
following exposures, developed changes characteristic of irmitation, with “"marked
tortuosity of the nerve fibers.” Many histological changes are seen in the hypothalamic
cells (pp. 87-92} as their neuroendocrine function becomes impacted. Histological
changes were found even with exposures that produced no apparent functional changes.

Many histologicat and functionat changes are reported to initially be reversibie, following

cessation of exposure, but progressively become irreversible with longer exposure.
{pp. 64, 72, 74). Paralleling the development of ireversibility, it is found that “Repeated
exposure leads Lo gradual increase in severity of observed changes.” ... including
“increasingly severe disturbance of conditioned reflex activity in the animals, changes in
responses of animals particularly sensitive to acoustic stimulation. . ..” (p. 104).

EEG changes (pp. 55, 60, 102}, including seizure activily following sensory provocation.

Neurodegeneration is reported in a number of places in this review (pp. 72, 83, 117).
Synaptic connecttons in regions of the brain are disrupted (pp. 65-74, 97, 113, 121, 136),
and at the extreme, some neurons are completely asynaptic (p. 73).

“afier prolonged and repeated irradiation with low-intensity centimeter waves, with no
clevation of the body temperature and when the animal's condition remained
satisfactory, changes were nevertheless [ound in the sensory fibers of the skin and viscera
in the form of immitation phenomena. These findings concur with the view in the literature
that the receptor system as a whole and, in particular its preterminal portions are highly
sensitive.” p. 76, This description is similar to what is reported to occur in electromagnetic
hypersensitivity (EHS). Other such studies are described and include cumulative changes
over time, that may also explain changes reported in EHS {pp. 75. 99, 100, 104).

High CNS sensitivity 10 EMFs is predicted by the high density of
VGCCs that occur in neurons throughout the nervous system,
plus the VGCC role in neurotransmitter and neurvendocrine
release.

Pulsed felds have often been found to be more biologically
active than are non-pulsed fields in many different studies from
many countries (Pall, 2015; Pangupouios ¢t al., 2013;

Belyaev, 2015).

Elevated [Ca2+]i stimulates hormone secretion. However when
such clevated {Ca2+[i occurs over extended time periods it is
highly damaging to Lhe cell, leading in some cases to apoptosis;
thus this time course of action should not be surprising.

If this is also true in humans, then claims that there cannot be
non-thermal effects, claims which act to prolong exposures,
may be causing irreversible damage 10 many humans.

Lai (1987) has an extensive review of EEG changes in animals
lollowing non-thermal microwave EMF exposures

Synaptic connections are known to be disrupted in autism:
coutd this suggest that autism may be generated by EMF
exposure? No doubt, we need much more evidence on this.
One wonders whether almost 60 years ago, the Soviet
literature may have already described a possible animal model
for EHS. None is known to exist toeday, and because of that, EHS
studies are severely constrained. Clearly one needs to be
skeptical about this interpretation, but it is of gread importance
that this be further studied.

neuropsychiatric effects are produced by exposure to various non-
thermal microwave frequency EMFs. Perhaps the most important
of these 26 is the Santini et al. (2003) study of people living near
cell phone base stations.

1989):

making that judgment (see pp. 39-43 in Hennckens and Buring,

Strength of Association: Is there a strong correlation between
exposure and the neuropsychiatric symptoms? There clearly is for

There are three recent studies on the generation of headache
during or shortly following long mabile phone cails {listed under
Chu et al., 2011 in Table 3). The timing of development of these
headaches and the finding that they occur on the ipsilateral side of
the head., the side receiving much higher EMF exposure during the
call, both argue strongly that these headaches are caused by the
long mobile phone calls. Such causality was concluded earlicr by
Frey (1998) based on earlicr studies and is now still rnore strongly
documented.

7. Criteria for assessing causality in epidemiological studies

It is important to consider the different criteria that allow one to
judge whether a cause and effect relationship is justified by the
studies listed in Table 3 and the individual studies cited in Raincs
(1981). There are five such criteria that should be considered in

several studies cited in Raines (1981). One example is the Dwyer
and Leeper (1978) study (see Tabie 3) where there is a large
increase in symptoms and where that increase is greater with
longer occupational exposure. Another example is the Lerner
(1980) study of 1300 microwave workers, where workers with
relatively low exposure levels had an approximate doubling of
neurological complaints and where those with substantially higher
exposure levels had an approximate tripling of neurological
complaints over controls. Sadcikova (1974) found that 7 of
8 neuropsychiatric symptoms studied, showed a statistically
significant rise in prevalence with longer occupational exposure
(see Tabte 3). Sadcikova (1974), also found that microwave
workers had increases of 3 to over 10-fold in: feeling of heaviness
in the head; tiredness; irritability: sleepiness; partial loss of
memory; and skin sensitivity. There is also a strong association
where important new exposures occur - this is clearly the case
with all of the studies of people living near cell/mobile phone base
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Neuropsychiatric symptoms apparently produced by exposure Lo various electromagnelic fields.

Citation

EMF exposure

Apparent neuropsychiatric symptoms

Abdei-Rassoul et al. (2007)

Al-Khlaiwi and Meo (2004)

Altpeter et al. {2000)

Bortkiewicz ¢t al. {2004}
Borikiewicz et al. (2012)

Chu et al. (2011), also
Chia et al. (2000), Oltedal
et al. (2000)

Conrad {2013%)

Dasdag c1 al. (1992)

Dwyer and Lecper (1978)

Eger and Jahn (2010)

Johnson Liakouris { 1998)
Khan (2008)
Kolodynskii and Kolodinska

(1996)
Lamech (2014)

Navarro et al. (2003)

Oberfeld et al. {2004)

Oto et al. (1994)

Sadcikova (1974)
Salama and Abou Kl Naga
{2004)

Santini et al. {2003}

Schiiz et al. (2009)

Soderqvist et al. (2008).
Thomée et al. (2011)

Waldmann-Sclsam et al,
{2009)

Living near mobile phone base
station

Mobile phone use

Short-wave broadcasting tower,
ranging from 6.1 to 21.8 MHz

Living near cell phone base station
EMFs

Living near mabile phone base
stations

Mobile phone use

Smart meter EMF exposure

Peaple working in MW
broadcasting or at a television
transmitter station

People working in radiofrequency
EMFs

Living near mobite phone base
station

Study ol personnel in U.S. embassy
in Moscow exposed to microwave
EMFs

Excessive mobile phone use

Children living near a Radio
Location Station, Latvia

Exposure to wireless smart meter
radiation in Victoria, Australia

Living near cell phone base station

Living near cell phone base station

Occupational exposure of

25 workers to either UHF television
broadcasting (10) or to 1062 kHz
medium wave broadcasting {15}

Occupational exposure to
microwave radiation, including at

<07 mW/cm?®
High cell {mobile) phone use

Living near celf phone base stations

Mobile phone use

Use of mobile phone among
adolescents
High mobile phone use

Digital TV signaling

Significant increases in neuropsychiatric complaints included: headache, memory
changes, dizziness, tremors, depressive symptoms, sleep disturbance; attributed to
effects of EMFs on the human nervous system.

Higher prevalence of fatigue, headache, dizziness, tension and sleep disturbance:
the authors conclude that mobile phone use is a risk factor for developing these
Symptoms,

Steep disruption shown to vccur, corretated with exposures and apparent increase
over time; shont term suppression of melatonin shown, based on melatonin
increases during a 3 day period when the tower was turned ofT,

Sleep disturbance, irritability, depression, blurred vision, concentration difficulties,
nausea, lack of appetite, headache, vertigo.

Dose response relationships for sleep disturbance, irritability, depression, blurred
vision. concentration difficulties. nausea, lack of appetite.

Headache during proionged mobile phone use or within an hour following such use,
with pain occurring on the ipsilateral side of the head; similar observations
obtained in each of the 3 studies in column 1; see zlso Frey (1998).

14 common new symptoms (bolh severe and moderate) among those exposed and
symptomatic, 13 apparent neuropsychiatric: Insomnia, tinnitus, pressure in the
head, concentration difficuity, headaches, memory prablems, agitation, dizziness,
fatigue, skin tingling/burning, involuntary muscie contractions, eye/vision
problems. numbness; These ranged in prevalence from 63% to 19% of those
experiencing symptoms, such that most symptomatic people experienced multiple
symptoms.

These groups suffered from headache, fatigue, irritability, stress, sleepiness. loss of
appetite, loss of hearing.

Headache, eyestrain, dizziness, disturbed sieep, daytime sleepiness, moodiness,
mental depression, memory impairment, muscle and/or cardiac pain, breathing
difficulties, increased perspiration, difficulty with sex life,

Neuropsychiatric symptoms, with most showing dose-response relationships:
depression; headache: cercbral symptoms: dizziness; disorders of optical and
acoustic sensory systems; sleep disturbance; skin changes; with the exception of
dizziness, all of these had p < 0.001.

Statistically significant increases in neurological ( peripheral nerves and ganglia),
dermographism (skin responses), irritability, depression, loss of appetite,
concentration difficulties, peripheral ganglia and nerve dysfunction.

Complaints of headache, fatigue, impaired concentration, memory disturbance,
sleeplessness, hearing problems.

Memory dysfunction, attention dysfunction, lowered motor function, slowed
reaction Lime, lowered neuromuscular endurance.

The most frequent symptoms to develop after smart meter radialion exposure were
insomnia, headache, tinnitus, fatigue, cognitive disturbances, dysesthesias
(abnormal sensation), dizziness.

Statistically significant dose response relationships for fatigue, irritability.
headache, nausea, loss of appetite, sleep disorder, depressive tendency, feeling of
discomfort, difficulty of concentration, loss of memory, visual disorder & dizziness.
Statistically significant dose-response relationships for headache, fatigue,
irritability, toss of appetite, visual disorder, nausea, sleeping disorders, dizziness,
poor concentration, memory loss.

10 neuropsychiatric changes were assessed, al) showing statistically significant
changes compared with controls: Somatization*, obsessive compulsivity®,
interpersonal sensitivity, depression, anxiety®. hostility”, phobic anxiety”, paranoid
ideation, psychoticism®, sleeping disturbance.

*p<0.001,

Heaviness in head®, fatigue®, irritability®, sleepiness, memory loss®, cardiac pain®,
dermographism (skin sensitivity)®, hyperhidrosis®

* significant increase with time of exposure.

Most common effects were headache, ear ache, sense of fatigue, sleep disturbance,
concentration difficulty, face burning sensation. The first three of these had very
high statistical significance for correlation with extent of cell phone use.

tach of the fallowing neuropsychiatric symptoms showed statistical significant
dose-response relationships: nausea, loss of appetite, visual disturbance,
irritability, depressive tendencies, lowered libido, headache, sieep disturbance,
[eeling of discomfort, fatigue.

Found a small, statistically significant increase in migraine and vertigo. Also found
an apparent lowered occurrence of Alzheimer's, other dementia, Parkinson's and
epilepsy - these latter were interpreted as being due to perhaps early symptoms of
the developing diseases lowering probability of acquiring 2 mobile phone.
[ncreased mobile phone use was associated with increases in tiredness, stress,
headache, anxiety, concentration difficulties and sleep disturbances.

High mobile phone use was associated with statistically significant rises in stress
and steep disturbance, with somewhat weaker association with depression.
Constant headaches, pressure in head, drowsiness, sieep problems, tightness in
chest, shortness of breadth, depressive mood, total apathy, loss of empathy, burning
skin, inner burning, leg weakness, pain in limbs, stabbing pain in various organs,
weight increase.
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stations, listed in Table 3 and also with the two studies of people
who become exposed to radiation from smart meters. The studies
listed in Table 3 under Chus et al. (2011} (sec also Chia et al,, 2000;
Oftedal et al., 2000) are of a special type. Here peoplc making very
long (over 1 h) ceil/mobile phone calls develop headaches an hour
or more following the initiation of the long call. So these occur
within a specific time range following initiation of these long calls,
such that headache would only occur very infrequently in that time
frame by chance. So here again, there is a strong association. While
there is no question that many of these studies show high strength
of association, it is also clear that it is becoming progressively more
difficult to do these studies. As exposures become almost universal
in countries around the world, it is getting difficult if not
impossible to find good negative controls. There may be a similar
problem in doing animal studies, such that it may be necessary to
raise animals in Faraday cages in order to avoid exposures that
would otherwise occur as a consequence of our near ubiguitous
EMFs,

Biological credibility is extremely strong here, with three aspects
of the biclogy predicting that these low intensity ficlds cause
widespread neuropsychiatric effects. This was discussed above and
is reconsidered in the following section.

Consistency within the different epidemiological studies and
with other types of studies. The epidemiological studies listed in
Table 3 and also those showing neuropsychiatric effects that were
cited in Raines (1981) have been performed in many different
countries with different cultures. They have been performed in
multiple countries in Western Europe, Eastern Europe, the Middle
East and in East Asia, as well as in the U.S. and Australia. They are,
therefore, not limited to one or two cultural contexts. This is
deemed, therefore, an important indicator of causality. We also
have a surprising consistency of apparent neuropsychiatric effects
of different ficlds, including various occupational exposures and
exposures to cell/mobile phone base stations, exposure to the
phones themselves, exposure to smart meter pulses, and other
EMFs (see Table 3). Pulsation patterns, frequencies and exact
intensities may produce various biological responses (Pall, 2015;
Pangopoulos ctal., 2013; Belyaev, 2015) so it is a bit surprising that
we have as much consistency as we do have across different types
of exposures. We also have consistency with the biology discussed
in the previous section. Because elevated VGCC activity produced
by genetic polymorphism (Tabie 1) produces diverse neuropsy-
chiatric effects, it is not surprising that elevation of VGCC activity
produced by microwave EMF exposure apparently also produces
diverse neuropsychiatric effects. Similarly because non-thermal
EMF exposures produce widespread changes in brain structure and
function in animals (Tolgskaya and Gordon, 1973), it is not
surprising that the neuropsychiatric symptoms, which are
produced as a consequence of brain dysfunction are produced
by such EMFs.

Time sequence: 1t is clear that the all of these effects follow
exposure in the various studies that have been published. In some
studies, it is also clear that longer occupational exposure times
produce increased symptom prevalence. These include Dwyer and
Leeper (1978) and Baranski and Edeiwejn (1975). These observa-
tions all support a causal relationship between exposure to EMF
and the development of ncuropsychiatric symptoms.

Dose-response relationship: 1t is assumed, here, that biological
effects have a positive correlation with the intensity of the
apparent causal stressor. This is not necessarily truc of EMF effects,
because it has been shown that there are “window effects” where
specific intensities have larger biological effects, than do either
lower or higher intensities (Pall, 2015; Pangopoulos et al., 2013:
Belyacv, 2015). Nevertheless, where different intensities were
studied in these epidemiological studies, they do show the dose-
response relationship assumed here including Altpeter et al.

(2000), Dwyer and Leeper (1978), Eger and Jahn (2010), Lerner
(1980), Navarro et al. (2003), Oberfeld et al. (2004), Salama and
Abou El Naga (2004), Santini et al. (2003) and Thomée et al.
(2011). Thus these data do fit well to the assumed dose-response
relationship, found in most causal roles. The Altpeter et al. (2000)
study showed a special type of evidence for causality: during a 3-
day period when the broadcasting tower was turned off, the
melatonin levels recovered to near-normal levels. The studies of
headache occurrence on prolonged cell/mobile phone calls
(typically well over one hour) listed under Chu et al. (2011} in
Table 3 also suggest the assumed dose-response relationship (sce
also Chia et al,, 2000; Oftedal et al., 2000 and carlier citations listed
in Frey, 1998). Because such headaches only occur with prolonged
cellfmobile phone calls, these studies also provide evidence for a
dose-response relationship because low doses are ineffective.
Furthermore these same studics provide evidence for such a dose-
response relationship from another type of observation. Because
the headaches occur predominantly on the ipsilateral side of the
head which receives much higher EMT exposure intensity, rather
than on the contralateral side of the head, which receives much
lower intensities, this provides an additional type of evidence for
the predicted dose-response relationship.

While the evidence is convincing that the various ncuropsychi-
atric apparent consequences of microwave EMF exposure are in fact
caused by such exposures, there may be somewhat more
controversy about another EMF-ncuropsychiatric linkage. Havas
ct al. (2010) have reported a similar list of neuropsychiatric
symptoms in clectromagnetic hypersensitivity (EHS) patients. They
found that cach of the following symptoms were common in EHS:
poor short term memory; difficulty of concentration; eye problems;
sleep disorder; feeling unweli; headache; dizziness; tinnitus;
chronic fatigue; tremors; body pain; difficulty speaking; tingling
sensation in feet or hands; difficulty wrting; difficulty walking:
migraine. The similarity of these symptoms to the most commonly
found symptoms following non-thermal microwave EMF exposures
{Tablc 3), suggests that EHS is a genuine sensitivity to EMFs. In the
bottom row in Table 2. sensitivitics were found in rodent studies
following non-thermal exposure that suggest a possible animal
madeci for the study of EHS. Each of these EHS-related issues needs to
be followed up experimentally.

8. Discussion and conclusions

In the previous section, each of the five criteria for assessing
whether an epidemiological association is causal, were considered.
Those five are (Hennekens and Buring, 1989): (1) strength of
association: {2} biological credibility; {(3) consistency; (4) time
sequence; (5) dose-response relationship. Each of these five
provide strong support for causality such that the combination of
all five provides compelling evidence for causality. Low-intensity
microwave frequency EMFs do cause diverse ncuropsychiatric
symptoms. While each of these five is important here, the one that
is most important is the criterion of biological credibility.

Three related sets of biological observations each predict that
low-intensity microwave EMFs produce widespread neuropsychi-
atric effects:

1. Such EMFs act via activation of VGCCs, acting through the VGCC
voltage sensor which is predicted to be exquisitely sensitive to
these EMFs (Pall, 2015). VGCCs occur in high densities
throughout the nervous system and have essential roles
throughout the nervous system in releasing neurotransmitters
and neuroendocrine hormones. These properties predict,
therefore, that these low intensity non-thermal microwave
EMFs cause widespread changes in the nervous system, causing,
in turn, diverse neuropsychiatric cffects.
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2. Elevated VGCC activity, produced by an allele of the CACNA1C
gene which encodes the channel of the main L-type VGCC in the
brain, produces various neuropsychiatric effects (Table 1). This
predicts, that low intensity non-thermal microwave frequency
EMFs which also produce elevated L-type and other VGCC
activity, therefore produce widespread neuropsychiatric effects.

3. Studies reviewed in the Tolgskaya and Gordon, 1973 publication
(Table 2) have shown that the cells of the mammalian nervous
system show high sensitivity to various non-thermal microwave
and lower frequency EMFs, being apparently more sensitive
than any other organ in the body of rodents. These studies
predict that the human nervous system is likely to be similarly
sensitive to these EMFs, predicting, therefore, widespread
neuropsychiatric effects in humans.

We not only have biological credibility but also more
importantly, each of these distinct but interrelated bioclogical
considerations predicts that low-intensity, non-thermal micro-
wave EMFs produce widespread neuropsychiatric effects. That
common prediction is verified by extensive data summarized in
citations provided by the Naval Medical Research Institute
Research Report (June 1971), data provided by The Raines
{1981) NASA report, and by 26 epidemiological studies summa-
rized in Table 3.

The most commonly reported neuropsychiatric symptoms from
these studies are summarized in Table 4.

A total of 22 different studies described in Table 3 were used for
data for this table, but not 4 others that only assessed a single
neuropsychiatric end point. The Altpeter study which only
assessed sleep disturbance/melatonin depletion and the three
studies listed under Chu et al. which only assessed headache
occurrence following long cell phone calis, listed in Table 3 were
not included. Because many of the studies only assessed from 3 to
7 specific symptoms, it is not surprising that the numbers of
studies reporting a specific symptom fail far below 22. Where
several symptom descriptions were included under one heading.
such as dysesthesia, if a study had more than one of these symptom
descriptions, it was only counted once.

All the symptoms listed in Table 4 shouild be considered
established parts of microwave syndrome {Hocking, 2001: johnson
Liakouris, 1998). Even if the statistical significance in each study
was of the lowest statistical significance (p < .05) one would
expect only 1 positive study to occur at random out of the
22 studies included here. Because many individual symptoms were
not surveyed in many individual studies, the expectation is

Table 4
Commonly reported neuropsychiatric symptoms following microwave EMF
exposure.

Symptom(s) Numbers of studies
reporting

Sleep disturbance/insomnia 17

Headache 14

Fatigueftiredness n

Depression/depressive symptoms 10

Dysesthesia {vision/hearing/olfactory 10
dystunction)

Concentration/attention/cognitive 10
dysfunction

Dizziness/vertigo 9

Memory changes 8

Restiessness/tensionfanxiety/stress/ 8
agitationfleeling of discomfort

Irritability 7

Loss of appetite/body weight 6

Skin tingling/bumingfinflammation/ 6
dermographism

Nausea 5

substantially lower than that. Each of these, having shown positive
results in 5 or more studies are highly unlikely, therefore, to have
occurred by chance. Stong statistical significance is also seen for
individual neuropsychiatric effects reported to have p < 0.001 in
the Eger and Jahn (2010) and Oto et al. (1994) studies (see Tabie 3).

EEG changes may well be part of microwave syndrome, as well.
While none of the studies described in Table 3 measured EEGs, six
studies of human occupational exposure cited in the Raines {1981)
showed EEG changes (Baranski and Edelwejn, 1575; Bise, 1978;
Dumanskij and Shandala, 1974; Lemner, 1980; Sheppard and
Eisenbud, 1977). Murbach et al. (2014) cited 10 human studies in
support of their statement that “the mast consistently reperted
effects (of mobile phone use) in various studies conducted by
different laboratories are changes in the electroencephalogram
(EEG) power spectrum.” Three recent studies (Lustenberger et al.,
2013; Schmid et al., 2012a,b) and several earlier studies cited in
Wagner et al. (1998) have each shown EEG changes in sleeping
humans exposed to non-thermal pulsed microwave fields. Two
recent studies showed EEG changes in persons exposed to Wi-Fi
fields (Maganioti et al,, 2010; Papageorgiou et al., 2011). Lai (1997)
described 8 animal studies showing changes in EEG patterns in
animals exposed to non-thermal EMFs and three additional animal
studies were described in Tolgskaya and Gordon (1973). With the
exception of the 6 studies cited in the second sentence in this
paragraph, all of these are direct experimental studies which are
not, therefore, susceptible to the questions of causality that can be
raised about epidemiological studies. It is the author’s view that
future studies should consider studying EEG changes as an
objectively measurable assessment of brain physiology and that
before and after increased exposure studies should be considered
when a new EMF source is to be introduced into human
populations. While such studies must be done carefully, given
the complexity of EEGs, even very small numbers of individuals
may produce highly statistically significant results in well
designed studies analyzed with paired t-tests.

One of the citations from the previous paragraph, Bise (1978)
reviewed earlier studies of low level microwave frequency
exposures in humans and concluded that such EMFs produced
the following neuropsychiatric effects: headache, fatigue, irrita-
bility, dizziness, loss of appetite, sleepiness, sweating, difficulty of
concentration, memory loss, depression, emotional instability,
dermographism, tremor, hallucinations and insomnia. The strong
similarity of this list from 37 years ago and the list in Table 4 should
be noted. The Bise (1978) list is based on occupational exposure
studies whereas the current list in Table 4 is based primarily on
EMF exposures from cell{mobile phone base stations, from heavy
cell phone usage and from smart meters, three types of exposures
that did not exist in 1978. The strong similarity between the Bise
(1978) list and the current one 37 years later alone produces a
compelling argument that the 11 neuropsychiatric effects found on
both lists are caused by exposure to multiple types of low-intensity
microwave EMFs,

The pattern of evidence is compelling in support of the earlier
statement of Levitt and Lai (2010) that “the primary questions now
involve specific exposure parameters, not the reality of complaints
or attempts to attribute such complaints to psychosomatic causes,
malingering or beliefs in paranormal phenomena.”

We can barely imagine how the combinations of neuropsychi-
atric effects, including those in Table 4, will influence human
behavior and social interactions, now that the majority of the .
human populations on earth are exposed to ever increasing
intensities and diversity of microwave frequency EMFs. You may
recall that three of the occupational exposure studies cited in
(Raines, 1981 showed increasing prevalence of neuropsychiatric
symptoms with years of exposure to consistent patterns of EMF
exposure intensities (Dwyer and Leeper, 1978; Sadcikova, 1974;
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Baranski and Edelwejn, 1975). With ever increasing exposures in
human populations, we have no idea what the consequences of
these ever increasing cxposures will be.
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