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Peter J. Prociuk, M.D.

Career

1989-1996: Attending Physician: emergency medicine, Memorial Hospital, Paoli, PA 

1992: Established part time practice in classical homeopathic medicine 

1993-present: Full time practice in classical homeopathic medicine 

2002-present: Integrating Defeat Autism Now! methods in the treatment of Autism Spectrum Disorder

Professional Outreach

Education

Licensed in Pennsylvania, May 1983

1

EXHIBIT

Diplomat, (Board Certified)

American Board of Internal Medicine, September, 1985

Bachelor of Science, May 1975

University of Saskatchewan, Canada

Doctor of Medicine, May 1981

University of Saskatchewan, Canada

Internship/Residency in Internal Medicine 1982-1985

Presbyterian Medical Center, Philadelphia

1987-1989: Attending Physician, emergency medicine, Presbyterian Medical Center Private Practice in Internal 

Medicine 

225 North High Street 

West Chester, PA 19380 

peterprociukmd(a’gmail.com

610-701-5702

1985-1987: Teaching Staff Department of Medicine, Presbyterian Medical Center Assistant Director Intensive Care 

Unit, Presbyterian Medical Center 

Extensive outreach throughout career, including speaking engagements at conferences, private organizations, talk 

radio, and producing and hosting a call-in radio show.
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Electromagnetic Field Sensitivity

Before the EMF challenge, blood pressure, pulse rate, respiratory rale, temperature, sign and symptom scores, and autonomic nervous system
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Gerald II. Ross. M.D.. CCFP 
Environmental Health Center. Dallas

Source: 'I his article was first published in 1991 in the Journal of liioelectricity. If>i I&2). 241-256. Figure I is not included here, but can be obtained by
writing Dr. W. J. Rea at the Environmental I leahh Center. Dallas. 8345 Walnut Hill Lane Suite 205, Dallas. TN 75231.

This paper presents preliminary data on electromagnetic field tests using a square wave generator to evaluate the EMF sensitivity of patients reporting such 
sensitivities under environmentally controlled and monitored conditions.

lehiko Sujisawa. MD. and Ilideo Suyama. Ml)
Dept. ofOphthamology, Kitasato University Kitasato. Japan

The major emphasis of this phase of the studies was the evaluation of the elTects of the magnetic field generated by a coil fed from a 
sweep/function generator (Model 3030. B.K. Precision Dynascan Corp,). This equipment allowed us to test square wave frequencies from 0.1 

Hz to 5 MHz.

I. The tests were carried out in an cnvironmentallv controlled area with porcelain-on-steel walls to minimize airborne chemical pollution which 
might interfere with the testing procedure, This type of construction also acted to decrease external electromagnetic Helds. Portable l-’MF 
monitoring devices were used to find an area that would minimize background EMF which might disturb double-blind challenges and interfere
with the testing process. The low-pollution room had a background of 0-100 V/m electric field and 20-200 nT (Tesla) magnetic field. The
immediate lest site of the patients had unmeasurable electrical fields and magnetic fields in the vicinity of 20 nT.

Abstract
A multiphase study was performed to find an effective method to evaluate electromagnetic field (EMF) sensitivity of patients. The first phase developed 
criteria lor controlled testing using an environment low in chemical, particulate, and EMF pollution. Monitoring devices were used in an effort to ensure that 
extraneous EMF would not interfere with the tests. A second phase involved a single-blind challenge of 100 patients who complained of EMF sensitivity to a 
series of fields ranging from 0 to 5 Ml lz in frequency, plus 5 blank challenges. Twenty-five patients were found w ho were sensitive to the fields, but did not 
react to the blanks. These were compared in the third phase to 25 healthy naive volunteer controls. None oflhe volunteers reacted to any challenge, active or 
blank, but 16 oflhe EMF-sensitive patients (64%) had positive signs and symptoms scores, plus autonomic nervous system changes. In the fourth phase, the
16 EMF-sensitive patients wcr rechallengd twice to the frequencies to which they were most sensitive during the previous challenge. The active frequency 
was found to be positive in 100% of the challenges, while all of the placebo tests were negative. We concluded that this study gives strong evidence that 
electromagnetic field sensitivity exists, and can be elicited under environmentally controlled conditions.

Materials and Methods
This study was carried out in four phases.

Ervin J. Ycnyves. PhD
Dept, of Physics. University ol'Texas at Dallas 

William J. Rea. MD. FACS

Environmental Health Center. Dallas

8345 Walnut Hill Lane Suite 205

Dallas. TX 75231

Yaqin Pan. MD
Dept, of Allergy. Beijing Union Medical College Hospital Beijing. PRC

The patients were tested while thev were sitting comfortably upright in a chair with the generator on a desk at least 2 m away, with its output 
connected to a coil 6 cm in diameter and 15 cm tall, made of35 m of cable and positioned on the floor with its center approximately 0.3 m 
from the feet oflhe person tested. The mean values of the alternating magnetic field generated by this arrangement were approximately 2900 

nT al floor level, approximately 350 nT at the level of the chair seat and patients^ knees, and about 70 nT at hand level. The exposure period 

lasted approximately 3 minutes per challenge.

Introduction
Interaction mechanisms that underlie the health and biological elTects ofelcctromagnctic fields (EMF) on humans have been studied by many 
authors.This subject was reviewed recently at the 1990 spring meeting of the American Physical Society ,7 Choy el. al.8 investigated individuals

with multiple sensitivities who reported reaclions to various types of electrical equipment, including power lines, electronic oifice equipment such as 
typewriters and computer terminals, video display terminals, household appliances (such as hair dryers), and fluorescent lights.

Nasrola Samadi. PhD

Jacksonville Stale University. Jacksonville. Florida
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Results

Discussion
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Phase 11. Of the total of 100 patients tested in the single-blind study. 50 reacted to several of the placebos in addition to the active challenges, 
and were excluded from further studv. Twenty-five subjects who did not react to any active challenges were also excluded. A final 25 subjects
who did react to active challenges, but not to blanks, were selected for the third phase of the study (Table 1).

IV. Sixteen patients who reacted in phase 111 were then rechallcnged on two separate occasions in a double-blind manner, using only the 
frequencies to which they had responded most strongly. For each subject, the frequency of maximum sensitivity was inserted randomly into a 
series of 5 placebo challenges. Thus, there were a total ot’32 active challenges and 16(1 blanks.

Phase I. The EMF measurements were quite reproducible. We found that the lights, and air handling equipment had to be off 
during the tests because of (heir electromagnetic Held output. Baseline studies on patients were completed without remarkable 
result.

The principal signs and symptoms produced were neurological (tingling, sleepiness, headache, dizziness, unconsciousness}, musculoskeletal 
(pain, tightness, spasm, fibrillation). cardiovascular (palpitation, flushing, tachycardia, edema), oral/respiratory (pressure in carss tooth pains, 

tightness in chest, dyspnea}, gastrointestinal (nausea, belching), ocular (burning), and dermal (itching, burnings prickling pain) (Table 4). Most 
reactions were neurological

All patients had been previously evaluated and treated for biological inhalant, food, and chemical sensitivities in order to minimize possible 
confusion from coexisting problems. The patients were stabilized on a healthy diet in a constant low-pollution environment. In addition, they
had their overall body load reduced and stabilized in a controlled environment.

Phase IP. In the 16 patients again rechallenged in a double-blind manner, using only the single frequency to which they were most sensitive, 
all reported reactions to the active frequencies when challenged. None reacted to the placebos (Table 5). Signs and symptoms in all 16 patients 
were positive as was the autonomic nervous system dysfunction, as measured by the iriscorder (Table 6. Figure I). Examples of changes were 
a 20% decrease in pulmonary function and a 40% increase in heart rate. In the 16 patients with positive reactions to EMF challenges, two had 
delayed reactions; gradually became depressed and finally became unconscious. Eventually, they awoke without treatment. Symptoms lasted 
from 5 hours to 3 days.

11. This was a single-blind screening of 100 patients who complained of being EMF-sensitive. They were challenged under low-pollution 
conditions using the sweep/function generator at 0.1. 0.5. 1. 2.5. 5. 10. 20. 40. 50. 60. and 100 Hz; then at I. 5. 10. 20. 35. 50. 75. and 100 
KHz. and finally at I and 5 MHz. There were twenty-one active challenges and five blanks (placebos) per person, giving a total of2600 
challenges. When the number and/or intensity of.symptoms were 20% over baseline, the result was considered positive, and were recorded as 
such under (he various criteria used A change in the iriscorder readings more than two standard deviations from baseline was also recorded as 
a positive result.

When evaluating frequency response. 75% of the 16 patients reacted to I Hz. 75% to 2.5 1 Iz. 60% to 5 Hz. 69 % to 10 Hz. 69% to 20 Hz. and
69% to 10 KHz (Table 3). No patient reacted to all 21 of the active frequencies in the challenges. The average was 11 reactive frequencies per 
patient, with a range of I to 19 positive responses.

III. Twenty-five patients who were found to be positive in phase 11 challenges and who had no more than one placebo reaction were then 
selected for a third phase of the study. In addition. 25 healthy naive volunteers were challenged. Double-blind EMF challenges and placebos 
using the aforementioned parameters were perlbrmed. T'licrc were 1300 total challenges, ofwhich 1050 were active and 250 were blanks. The 
tests averaged 21 active frequencies and 5 blanks per subject.

Phase III. The 25 subjects selected from phase II were rechallenqed. and 16 ((>4%) reacted positively to the active challenges. The total 
number of positive reactions to the 336 active challenges in the 16 patients was 179 (53%). as compared to 6 positive reactions out of 60
blanks (7.5%). There were no reactions to any challenge, active or placebo, in the volunteer group of naive subjects (Table 2).

Electromagnetic Field Sensitivity

functions were tested. The autonomic nervous system function w'as tested with a binocular iriscorder (Model C2515. Hamamatsu Photonics), 
which measured pupil area, time al which constriction and dilation occurred, and rate of constriction/dilation.9

Several factors have led us to believe that we have reproducible results. Meticulous construction of environmental rooms made a great 
difference in the reproducibility of lest results. Prior to the use of such facilities and careful monitoring, a variety of factors, such as diet, 
exposure to chemicals. EMF. or dust gave rise to symptoms which would have been mistaken lor placebo reactions. Such effects were 
minimized here, as evidenced bv (he sinail number of placebo reactions. A few patients reacted to the lields generated by the monitoring 
devices (iriscorder. EKG. and computers) and had to be dropped from the study as too fragile lor accurate analysis. Some patients reacted to 
the fields generated by the fluorescent lights, and others did not present the same signs and symptoms al each challenge, even though (he 
reactions were significant when contrasted with the blank responses. The Iriscorder data were objective, however, and were always 
reproducible (Figure I),

file:///C;/Users/mbach/Dropbox/PUC%20case/exhibits/Dr.%20P%20Exhibits/Dr%20Rea%20EMF%20Study_1991.html

Since it has been found that electromagnetic fields can affect health, researchers have investigated these phenomena in vivo and in vitro, in 
animals101’'1- and humans.l individual had been specifically challenged in an attempt Io reproduce acute symptoms until Smith

and Monro' followed by Chov. Monro, and Smith/ who used a series of oscillators of v'an'ing irequcncy to trigger symptoms in electrically

sensitive patients. We modified this procedure by developing controlled environmental area, where baselines were constantly monitored for
particulates, pollutants, and extraneous fields. Here, controlled EMF output was applied so that data would be more reproducible.
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h is clear that EMI-' sensitivity is a real phenomenon in sonic environmentally sensitive patients, because some had consistent reactions while 
none of the controls did. This study must he considered as only preliminary, but the evidence clearly points to sensitiv itv in some people.

Static magnetic Helds arc known to cause increased blood pressure on some individuals.11 Choy and coworkers8 found that I".MJ- reactions in

EMI'' sensitive patients were not limited to the nervous system, but occurred in the same systems as in these studies, which basically
corroborate theirs, though neurological symptoms predominated in our experiments.

In these studies, the preponderance of reactions occurred at one to 10 1 Iz. which accords well with their observations. I low ever, manv 
reactions also occurred al 50 and 60 I Iz. as well as some up to 5 MHz. We conclude that in any given individual susceptibility may develop to 
any frequency and produce reactions.

When one compares the various groups to controls, it is clear that there is a group of patients who have unstable response systems which 
appear different from those of the indiv iduals who acted as controls. These studies show that EMF sensitivity could be elicited under 
environmentally controlled conditions. As a result ofthe weak Held levels and short exposure time, the responses were mild except in two 
patients whose symptoms were so severe (e g., drop attack, severe itching) that they received intravenous vitamin C. magnesium, and oxygen 
as a result ofthe prolonged and delayed reactions.

In our experience, the patients^ clinical responses could not always be reproduced completely, but the objective Iriscorder. EKG. and 
respirometer could be. However, the responses were definitely different from controls or placebo challenges. In our experience over the years.
we have found partial reproduction of symptoms on repeat challenge to be as significant as total reproduction. Therefore, significant
dill’crences from controls in objective ineasurcmenla were deemed valid.

In this study, ofthe 100 patients who expressed suspicion of EMF sensitivity. 75 actually responded to fields, whereas none ofthe controls did. 
Ofthe 75. 25 had no reactions to blanks, whereas 50 did. and thus were discarded from the study; even though we fell that some ofthe
reactions to blanks might be evidence of delayed reaction to previous frequencies, or prolonged response to the previous positive challenge, as 
well as true placebo reactions

Thus far. definitive infonnalion has not been sufficient to identify a plausible mechanism for EMF interactions with biological tissue. 
Interactions appear to lake place at the cell surface, perhaps acting on receptor sites and altering ion and molecular transport across the 
membranes.25 Further work remains to be done in the field.

We learned that challenge with 2 I frequencies was impossible on many sensitive patients. They were often unwell for several hours or davs. 
which confused the data from repeat challenges on subsequent days. Hence, we selected the one frequency of maximum sensitivity lor repeat 
challenges in the phase IV studies.

Electromagnetic Field Sensitivity

We also noted that patients sometimes had delayed or prolonged responses. Therefore, care had to be taken to be certain that the patient had 
relumed to baseline before the next challenge. This cany-over was first noted when evaluating responses to placebo challenges. Such a
response could usually be explained and eliminated by use of longer intervals between challenges.

Signs and symptoms appeared similar to those seen in food or chemically sensitive patients at (he Environmental 1 lealth Center-Dallas, and 
included neurological, musculoskeletal, cardiovascular, respiratory, gastrointestinal, dermal, and ocular changes. The neurological svmptoms 
were most comon. Similar responses have been recorded by others in the literature.5 0, ]n 1972. after the Soviets reported that electrical

utility workers were sulfering from listlessness, fatigue, and nausea. Subrohmangam and coworkers15 investigated and reported decisive 

changes in cardiac function and bioamine levels when pulses of 0.01 and 0.1 Hz were used. They found significant changes in the 
hypothalamus in response to the EMF fields.

There are several explanations for lack of exact reproducibility. These are the following: (a) the patients^ total body loads were different at 
different exposure periods. For example, some patients may only respond to EMF when in a reactive hvpersensitivc slate;-'8 (b) tissue 

resistance could influence the efleel ofthe EMF. Zimennan2'’ reported that electrical resistance of skin decreased with increasing temperature 

and increased w iih progressive drying, as might be expected; (c) injections of antigen neutralizing substances prior to lest may have reduced 
the response lo EMF. One patient with asthma was sensitive to high voltage pow'er lines a well as low voltage house wiring. He experienced 
muscle spasms in head. neck. arms, and legs. This patient was also sensitive to dust, weeds, dust mites, and some foods. I le reacted in our tests 
to 2.5 and 60 I Iz and to 5 and 50 KHZ with lightness in the chest He then received an antigen shot lo neutralize his hypersensitivity reactions 

Five months later, he was unreactivc to EMF; (d) weather changes might affect the results, since we know that the weather can influence the 
propagation of EMF. as may alterations in the geomagnetic fields. Since humidity, pollution, temperature, etc. can affect resistance and total 
body load, weather should perhaps affect the results Adverse weather (inversions, for example) mav increase pollution load, while good 
weather lessens it. There is some evidence of resonance between geomagnetic fields and an applied ac magnetic field.2-'’ which implies that the 

results may depend in part al least upon the strength and orientation ofthe geomagnetic field in the test area: and (c) different wave Ibrms 
might cause difl'ereni responses. In these experiments, we used only square wave inputs to the coils. Consequently, we do not know whether 
other wave forms (sine, sawtooth, triangular, etc.) might induce different types or intensities of reactions.

Over the past 30 years, numerous investigations with animals and a few epidemiological studies of human populations have been dev oted to 
assessing the relationship of microwave exposure to cataract development. The severity and speed of formation depends not only on intensity, 
but also on wavelength and duration of exposure.It>*21 McCally et al.22 reported damage to corneal epithelium in Cynornolgus monkeys after

2.45 GHz irradiation for beveral hours at only 20-30 mW/cm2 (CW) or even 10-15 mW/cm2 with pulsed fields. Therefore, the results of Paz2-' 

strongly suggests that the potential tor eye injury exists in surgery where EMF fields are present.
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Phase II Single-blind Challenge of 100 Patients

No. of

Patients

50 1050 250 750 150

25 525 125 0 0

25 525 125 325 0

Table 2

Phase III 25 Patients Previously Positive

Reehallcnged and 25 Controls Tested Double-Blind

No. of Persons

336 80 179 6
16 patients 

(out of 25 reacting positively)

525 125 0 0
25 controls 

Table 3

Percentage of 16 Patients with Positive Reaction to Different Frequencies

Frequency (Hz) Frequency (Hz)
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No. of Active 
Challenges

No. of Blank 
Challenges

Patients with 
Positive Reaction

Positive Reactions to 
Active Challenges

Positive Reactions 
to Blanks

(none of them reacting 
positively)

Patients with Positive 
Reaction (%)

Positive Reactions 
to Challenges

Positive Reactions
to Blanks

No. of Blank 
Challenges

No. of Active 
Challenges
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(%)

56IK0 1 31

385K0.5 44

I OK 691.0 75

562.5 20K75

35K 315.0 69

50K 5010.0 69

5020.0 75K69

3840.0 50 IOOK

5050.0 IM50

3160.0 63 5M

100.0 56

Table 4

Comparison of Symptoms anil Signs Induced by I'requcncies

RespiratoryHz Caidiovnscular Gasitoiniestinal SkinNeurological Musculoskeletal Hyes

H of Ptsa of Pts of Pts « of Pts « of Pls;< of Pts % « of Pls % % % %

2d 05 3 o o <) <) I 0 (I 060 0

0 I 0

57 0 0 0 0 0 0 0 07 4 0 0 0

0 5 0

8 03.’ 0 8 I I) 012 4 1 O t>

25

I 05 42 <1 8 I 8 0 00 0

2 5 !7

5 46 0 0 o 18 I 0 0 011 t>
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11 Patients 

Wipos
reaction
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Phase IV^Sixtccn Patients Rcchallenged to One Active Frequency on Two Separate Episoded and in

Addition to Five Blank Challenges on Each Episodc^Douhle-hlind
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First Episode of Challenge

Total No. of Blanks
No. of

Patients

I6 16 80 16 <)

Second Episode of Challenge

Total No. of Blanks

16 16 SO 16 0

Table 6

(Right and Lett Eyes Combined)

% Variation
Parameter

3.5S5.70 10.0
Al

0.04S0.46 10.4
Cr

190.74 18.36 9.6
T2

49.67 5.86 11.8
VC

503.20 75.80 15.1
AC
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x±
SD

Total No. of 
Frequencies No. of Patients 

Reacting to Active 
Challenge

No. of Patients 
Reacting to Blanks

No. of Patients 
Reacting to Active 
Challenge

No. of Patients 
Reacting to Blanks

Total No. of 
Frequencies

Parameters of 25 Normal Controls^ Pupillary Light

Rctlex$lriscorder0EIIC-Dallas 

No 4 of 
Patients
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286.861520.04 I8.7
T5

2.4413.65 17.9
VD
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he Victorian Auditor-General’s November 2009 

report' criticized the rollout of smart meters, which 

had commenced in 2009 under a previous 

government's mandate from 2006. As a result, a freshly

elected Victorian Premier announced in 2010 that his 

government would review the program. Following a number 

of reports, including those by Deloitte,2 EMC Technologies,-' 

and Lockstep Consulting,'' the new Victorian government 

announced on December 14, 2011, that it would continue 

with the program. Although the program would result in an 

overall net cost to consumers of $319 million dollars (NPV at

Outcome Measures • The author used her medical 

experience and judgment to group symptoms into 

clinically relevant clusters (eg, pain in the head was 

grouped with headache, tinnitus was grouped with ringing 

in the ears). The author stayed quite close to the wording 

used in the original entries. She then calculated total 

numbers and percentages for each symptom cluster. 

Percentages were rounded to the nearest whole number.

Results • The most frequently reported symptoms from 

exposure to smart meters were (I) insomnia, (2) headaches, 

(3) tinnitus, (4) fatigue, (5) cognitive disturbances, 

(6) dysesthesias (abnormal sensation), and (7) dizziness. 

The effects of these symptoms on peoples lives were 

significant.

Conclusions • Review of some key studies, both recent 

and old (1971), reveals that the participants’ symptoms 

were the same as those reported by people exposed to 

radiofrequency fields emitted by devices other than smart 

meters. Interestingly, the vast majority of Victorian cases 

did not state that they had been sufferers of electromagnetic 

hypersensitivity syndrome (EHS) prior to exposure to the 

wireless meters, which points to the possibility that smart 

meters may have unique characteristics that lower peoples 

threshold for symptom development. (Ahern Ther Health 

Med. 2014;20(6):28-39.)

Self-Reporting of Symptom Development From
Exposure to Radiofrequency Fields of Wireless 

Smart Meters in Victoria, Australia: A Case Series

ABSTRACT
Context • In 2006, the government in the state of Victoria, 

Australia, mandated the rollout of smart meters in 

Victoria, which effectively removed a whole populations 

ability to avoid exposure to human-made|high-frequency 

nonionizing radiation. This issue appears to constitute an 

unprecedented public health challenge for Victoria. By 

August 2013, 142 people had reported * adverse health 

effects from wireless smart meters by submitting 

information on an Australian public Web site using its 

health and legal registers.

Objective • The study evaluated the information in the 

registers to determine the types of symptoms that 

Victorian residents were developing from exposure to 

wireless smart meters. I

Design • In this case series, the registers’ managers 

eliminated those cases that did not clearly identify the 

people providing information by name, surname, postal 

address, and/or e-mail to make sure that they were 

genuine registrants. Then they obtained consent from 

participants to have their deidentified data used to compile 

the data for the case series. The author later removed any 

individual from outside of Victoria.

Participants • The study included 92 residents of Victoria, 

Australia.
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2008 values), Deloitte’s analysis of the costs and benefits of 

the program had concluded that it made economic sense to 

continue given that a large portion of the costs had already 

been sunk into the project? The rollout was scheduled to 

conclude by the end of 2013, but the deadline has been 

extended because of delays caused by technical difficulties, 

inaccessible sites, and customer refusals.

Issues Surrounding Rollout
After installation of wireless smart meters began, 

anecdotes of people developing symptoms started to be 

reported in mainstream media. For example, an article in the 

Herald Sun in Melbourne reported that Marc and Maureen 

Florio and their 4 children had left their home, claiming that 

they had been experiencing constant headaches and sleep 

deprivation since a neighbor’s smart meter had been 

installed 3 weeks earlier.'

Public concerns over a number of issues with the 

compulsory rollout of smart meters have since intensified 

and multiplied. They have included (1) adverse health effects; 

(2) safety issues, such as a possible increased risk of house 

fires; (3) the incompatibility of the smart meter with existing 

wiring and appliances, possibly causing damage to electrical 

devices in the home; (4) privacy issues surrounding the 

collection and on-selling of vast amounts of data that reveal 

customers’ energy usage patterns; (5) security issues, such as 

those inherent in any type of wireless communication (ie, a 

vulnerability to hacking and to cyber-attacks); (6) cost 

concerns; and (7) a perceived lack of democratic process 

because of the way in which the rollout had proceeded? In 

response to these concerns. Energy Safe Victoria (ESV) 

released a report in July 2012, “Safety of Advanced Metering 

Infrastructure in Victoria,” which stated that “smart meters 

are safe,”7 notwithstanding the fact that ESV had mentioned 

in their draft in May 2012 that the issue of possible health 

effects was “beyond the detailed scope” of the report?

Victoria’s smart meters are electronic meters that arc 

capable of measuring electricity consumption in 30-minulc 

intervals and have a transmiller/antenna that is able to 

broadcast the collected data wirelessly to the base/’ Victoria’s 

smart meters also have a second internal antenna for the 

Home Area Network (HAN) radio, which can be turned on 

when requested by the customer.' The electronic meter is all 

that is needed to implement time-of-use tarifts (ie, charging 

different rates for electricity at different times); however, the 

remote-reading function means that meter readers are no 

longer required and that the power companies can disconnect 

and reconnect power remotely? In effect, a smart grid, as 

opposed to deployment of electronic meters, constitutes the 

power companies’ communication system. The bulk ol 

Victorias power distributors use wireless mesh networks that 

rely on the smart meters to act as relay stations, with 

households’ data hopping unprediclably from meter to 

meter, thus forming a mesh? Any reflective surface can cause 

a deviation in the transmission route of the radiofrequency 

signal. One distributor has deployed a WiMax network.

Sources of Radiation
Electromagnetic fields (EMFs) is a broad term that 

encompasses both natural and human-made sources of 

radiation. The electromagnetic spectrum describes the 

continuum of dilferent frequencies put together with the 

associated wavelength of each frequency.11,15 The frequency is 

the number of oscillations or cycles per second, whereas 

wavelength describes the distance between successive peaks 

of a wave.1'’ As a result, wavelength and frequency are 

inseparably intertwined: The higher the frequency, the 

shorter the wavelength is.11 The electromagnetic spectrum is 

divided into 2 main types: (1) ionizing radiation, which 

comprises cosmic and gamma rays, X-rays, and ultraviolet 

rays; and (2) nonionizing radiation.l,-|r'-17

Ionizing radiation has so much energy per quantum that 

it is able to break chemical bonds between molecules.11 The 

negative elfecl on health of ionizing radiation is well 

recognized.17 In this report, however, the term radiation will 

be used to describe nonionizing radiation, which does not 

carry sufficient energy to break molecular bonds.1'1

Nonionizing radiation includes (I) extremely low- 

frequency fields, such as those emitted by electrical appliances 

and power lines; (2) intermediate-frequency fields, such as 

those used in some antitheft and security systems; and 

(3) high-frequency radiation, which includes radiofrequency 

fields, such as those produced by mobile telephones, television 

and radio transmitters, and radar, as well as microwaves, a 

subset of radiofrequency radiation, which have frequencies 

in the 300 MHz to 300 GHz range.16 The last are used in 

microwave ovens and for wireless Internet.1115

These definitions are arbitrary but represent a useful way 

of describing different parts of the nonionizing component 

of the spectrum. Discussions of and research on the effects of 

nonionizing radiation revolve around thermal and 

which involves transmission from each meter directly to a 

collection tower in a star-like configuration?-9

Smart meters do not have to be wireless. Italy has 

completed the largest smart meter rollout to date. Their smart 

meters are hard-wired and communicate over the existing 

power lines.11' Other options have been proposed, such as 

communication via telephone lines, whereas fiber optic cabling 

has already been successfully deployed in other parts of the 

world." Claims have been made that all types of electronic 

meters, including wired smart meters, can introduce dirty 

electricity (ie, high-frequency voltage transients and 

harmonics) along the wiring of a house, because of their 

switching-mode power supply, as well as back into the main 

powerline.12 The function of the switching-mode power supply 

is to convert alternating current (AC) coming in from the 

power lines to direct current (DC), which is required to run 

the electronic meter. This process creates high frequency 

voltage spikes, which are emitted constantly, 24/7, and which 

travel along building wires and radiate outward from them. 

Critics claim that this dirty electricity can lead to short- and 

long-term, adverse health effects.12,1-'
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nonthermal effects.17 According to the main regulatory 

agencies in Australia and the United States, only thermal 

effects are capable of affecting human health17; however, this 

article will deal exclusively with the nonthennal, or biological, 

effects on humans of nonionizing radiation. For this reason, 

the author has used the terms radiation, radiofrequency, and 

microwaves interchangeably in this article.

As societies industrialize, an unprecedented increase in 

the number and diversity of EMF sources occurs.1® These 

sources include (I) video display units (VDUs) associated 

with computers and mobile phones and their base stations,1'4 

(2) wireless Internet, (3) digital television and radio, and— 

more recently—(4) wireless utility meters and their 

associated infrastructure. For some time, individuals have 

reported a variety of health problems that they relate to 

exposure to EMF.1'1

state the symptoms from which they were suffering that they 

believed had resulted from exposure to electromagnetic 

radiation (EMR) that had been emitted from smart meters. 

The information could be submitted online or the form could 

be printed and filled in by hand, then sent to a designated 

postal address. Neither form of registration posed direct 

questions about types of symptoms or offered any form of 

tick-a-box questionnaire, thereby avoiding the suggestion of 

various symptoms, and both steered clear of a recruitment­

style approach to the collection of information.

The author subsequently approached the managers of 

the Web site and the registers, and based on her status as a 

medical practitioner, she received permission to view people’s 

deidenlificd data in both registers in hard-copy form. It was 

immediately apparent to the author that people from 

disparate parts of Victoria were listing the same or similar 

symptoms from exposure to smart meters. The majority ol 

people could not possibly have known each other, and they 

certainly had no access to information that had been 

registered by others, as data sent to the registers had been 

kept strictly private and confidential. Because the information 

appeared to point to a new and ongoing public health 

problem for Victoria, the author decided that a case series 

report, based on the cases in the registers, was warranted.

METHODOLOGY
The author began by enlisting the agreement and 

cooperation of the managers of the public Web site and 

registers and by instructing them on her planned methodology. 

The managers were given the task of selecting appropriate 

cases from both their health register and legal register. The 

cases were included when the managers could clearly identify 

the person by name, surname, postal address, and/or e-mail 

address to make sure that they were genuine registrants. In the 

case of children, name and surname, together with postal 

address and/or e-mail address of at least 1 parent, were 

considered sufficient for identification of the child.

The managers then proceeded to print or photocopy 

each qualifying individual’s entry and to deidentify each case, 

providing the author with each persons gender, date of birth, 

and the name of his or her residential suburb. The author 

considered these details important for statistical purposes. 

Children’s symptoms were reported by their parents. E-mail 

addresses and phone numbers were hidden by the registers’ 

managers, and the author made no attempt to contact any 

person to obtain additional details or ask for clarification(s). 

This practice was judged by the author to be appropriate, not 

only for the maintenance of anonymity but also because any 

further questioning would have had the potential to introduce 

biases in reporting and interfere with its spontaneous and 

unsolicited nature. What was not written or written clearly 

was simply omitted from the report. This fact must be kept in 

mind when reading the case series.

The Web site’s managers then proceeded to seek signed 

written consent to use peoples deidentified data to compile a 

report. This request was done by sending a letter to each 

Electromagnetic Hypersensitivity Syndrome
Electromagnetic hypersensitivity syndrome (EHS) is 

characterized by a variety of nonspecific symptoms. The 

most common ones include dermatological symptoms— 

redness, tingling, and burning sensations—as well as 

neurasthenic and vegetative symptoms—fatigue, tiredness, 

concentration difficulties, dizziness, nausea, heart 

palpitations, and digestive disturbances.”* This syndrome was 

first described by Russian researchers in the 1950s, who 

called it microwave sickness.17

Although the range of estimates of the EHS prevalence 

in the general population is broad, a survey of self-help 

groups has indicated that approximately 10% of reported 

cases have been considered severe.18 The World Health 

Organization (WHO) has expressed a willingness to consider 

professional and public input on evidence supporting the 

inclusion of EHS into the 11th version of the International 

Classification of Diseases (ICD), to be released in 2015.

Various national governments have also recognized EHS as 

an emerging public problem. Sweden classifies EHS as a 

functional impairment,”' whereas the Council of Europe 

Resolution 1815 calls for particular attention to be paid to 

the needs of electrosensilive people and for the introduction 

of special measures to protect them, including the creation of 

wave-free areas not covered by the wireless network.1*

In May 2013, the author of the current study became 

aware that people were registering adverse health effects 

from smart meters on a public Web site. Two ways existed for 

people to register: (1) a health register and (2) a legal register. 

The health register requested that people send their data to a 

specific e-mail address if they believed that their health had 

been affected following installation of smart meters, asking 2 

questions: (I) "Are you hypersensitive to electromagnetic 

radiation from sources such as smart meters and mobile 

phones?” and (2) “Has your health been affected following 

the installation of smart meters?” The legal register 

contained I similarly worded open-ended question: "Do you 

believe your health has been affected by the installation of 

smart meters?” If the answer was “yes,” people were asked to 
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Figure 2. Five Most Common Symptoms 
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meters had aggravated their conditions. The place of 

residence of the person representing each case study was 

important, because the locations illustrate that individuals 

reporting symptoms were not concentrated in 1 geographical 

area but were from different and varied parts of metropolitan 

and rural Victoria. Figure 1 shows the residential locations of 

the current study's cases marked with red dots; 67% of the 

Victorians in this study lived within Melbourne's metropolitan 

area (ie, Melbourne’s suburbs), which is shaded a darker 

green on the map. This correlates almost perfectly with 

current demographics for the slate, which show more than 

70% of all Victorians living in Melbourne’s suburbs.

As Figure 2 shows, the most common symptoms were 

(I) insomnia, sleep disturbance, or sleep disruption—44 

people (48%); (2) headaches, head pain, or dull head—41 

people (45%); (3) tinnitus, ringing in the ears, or 

buzzing/noiscs in the ears—30 people (33%); (4) tiredness, 

lethargy, or fatigue, including chronic fatigue, exhaustion, or 

weakness—29 people (32%); and (5) cognitive disturbances, 

inability to concentrate or think, disorientation, or memory 

loss—28 people (30%). Table 1 identifies the symptoms that 

were experienced by participants, other than the 5 most 

common, with their incidence.

Figure 1. Map of Victoria and Places of Residence of the 

People in the Study’s Cases

RESULTS
OlThe 92 participants reporting symptoms from exposure 

to wireless smart meters, 87 were adults and 5 were children. 

Of the adults, the youngest person was 23 years of age and the 

oldest was 74; 55 (63%) were female and 32 (37%) were male. 

T he children were aged 6, 10, and 14 years, with the ages of the 

remaining 2 children unknown. The childrens group was 

composed of 2 females and 3 males. Therefore, lor the total 

group, 57 (62%) were female and 35 (38%) were male.

Of all the individuals, 39 (42%) did not specify whether 

their symptoms were caused by their neighbors' or their own 

smart meters. This lack of information was not surprising, 

because that kind of information was not sought in either the 

health or the legal registers, therefore, it is of note that a total 

of 53 people (58%) volunteered this data: (1) 27 (29%) 

claimed that their symptoms were from exposure to their 

neighbors’ smart meters, (2) 20 (22%) thought the adverse 

health effects were from a smart meter at their own homes, 

and (3) 2 wrote that their symptoms were from both their 

neighbors’ and their own smart meters. Il is also interesting 

that 3 people stated that they experienced symptoms when 

visiting friends or relatives who had a smart meter, and 1 

person became ill after exposure to a smart meter at work.

Only 7 people (8%) stated that they considered 

themselves to have been sulfering from EHS prior to smart 

meter exposure. Of these, 2 fell that radiation from smart

l
zf

individual, mainly via post, but in a few cases in which postal 

addresses were not available, via e-mail. In the case of 

children, consent had to be signed by 1 of the parents. One 

case was drawn directly from the public side of the earlier- 

mentioned Web site, and for this reason, consent was not 

sought for that case because il was already available in the 

public domain. The Web site contained a significant number 

of publicly available cases of symptoms from smart meters; 

however, the chosen case was included because it was the 

only one that provided fully identifiable details: name, 

surname, residential address, and phone number. The author 

subsequently removed 1 case from outside the state of 

Victoria and 1 from a resident of New Zealand.

Of 142 fully identifiable cases before this removal, 91 

consented, with the 1 additional case being in the public 

domain and not requiring consent. Therefore, the sample size 

was 92, and the author received all deidentified submissions 

in hard-copy form only. They were stored in her home office 

under lock and key. The author intends to keep all documents 

for a period of 5 years after publication of this article. At the 

end of this period, the documents will be destroyed.

For the results, the author has used her medical 

experience and judgment to group symptoms into clinically 

relevant clusters (eg, pain in the head was grouped with 

headache; tinnitus was grouped with ringing in the cars). The 

author has stayed quite close to the wording used in the 

original entries. Total numbers and percentages were 

calculated for each symptom cluster. Percentage values were 

rounded to the nearest whole number.

y
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Abbreviations: EHS = electromagnetic hypersensitivity syndrome.
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It is concerning that 40% of all participants reported 4 or 

more symptoms, as this finding is very likely to be predictive 

of a greater level of disability (Figure 3). Eleven percent had 

developed only 3 symptoms, 20% only 2 symptoms, and 29% 

only I symptom. Note that the author counted “adverse 

health elTect(s) not otherwise specified” as 1 symptom. She is 

of the opinion that even 1 symptom, depending on its type 

and severity, could result in significant disruption for an 

individual. An example of this result is the experience of the 

person in Case 82, an adult male who developed only 1 

symptom—chronic, severe nerve pain—and had to go on a 

disability pension as a result.

It may reasonably be expected that random sample of 

the population would also report a number of symptoms al 

any one time, but the difference in these cases is that all 

people in this study self-reported symptoms that they 

attributed directly to smart meters. Because EHS is a self­

reported syndrome and given the current absence ot a 

reliable assessment tool for identifying EHS in individuals, 

Eltiti et al20 concluded that researchers have to rely on the

Symptom/Symptom Cluster

Dysesthesias, including nerve pain, neuropathy, burning sensations, tremors, cold extremities, and 

poor circulation

Dizziness/loss of balance_____________________________________________________________________________

Heart palpitations

Nausea

Onset of EHS

Pain (in joints, bones, muscles, other and including arthritic changes)

Pressure/heal/weird feeling in or on head

Anxiety/agitation/irritability/restlessness

Adverse health effects not otherwise specified

Problems with eyes or eyesight/blurred vision

Chest pain/pain in the heart_________________________________________________________________________

Rashes/skin irritation/skin discoloration/dry skin

Aggravation of pre-existing medical condition

Digestive problems/bowel irrilabilily/slomach pain 

Muscle spasms/cramps/twitches_____________________________________________________________________

Nose bleeds

Ear problems (ear pain, loss of hearing)

Depression/loss of motivation_______________________________________________________________________

Increased rale of infections/colds____________________________________________________________________

Allergies/food sensitivities___________________________________________________________________________

Aggravation of El IS

Sinus problems

Lump in throat/sore throat__________________________________________________________________________

Weight loss/loss of appetite

Swollen face/lips

Bladder infections/strains

Flu-like symptoms

Dehydration/thirst___________________________________________________________________________________

Weight gain__________________________________________________________________________________________

Inability to talk______________________________________________________________________________________

Loss of motor skills

Loss of feeling and movement from waist1 down

n(%)

20 (22%)

19 (21%)

16 (17%)

15 (16%)

14 (15%)

13 (14%) 

12(13%)

12 (13%)

11 (12%) 

10(11%)

9 (10%)

7(8%)

6 (7%)

5 (5%)

5 (5%)

4 (4%)

3 (3%)

3 (3%)

3 (3%)

3 (3%)

2 (2%)

2 (2%)

2 (2%)

2 (2%)

2 (2%)

2 (2%)

1 (1%)

1 (1%)

1 (1%)

1 (1%)

1 (1%)

1 (1%)
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Table 2. Effect on People’s LivesFigure 3. Number of Symptoms per Person

1 symptom, 29%

2 symptoms, 20%

Abbreviation: EMR = electromagnetic radiation.
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Figure 1 shows that people in this study were from 

disparate parts of the state of Victoria. They were from 

metropolitan as well as regional and rural areas and were not 

concentrated in any geographical area, which makes possible 

causes of symptoms related to a specific location unlikely 

(eg, proximity to airports, wind farms, open-cut coal mines, 

or chemicals used in agriculture). Il is also unlikely for the 

reported symptoms to be associated with any seasonal factor 

(eg, extremes of temperatures, degree of humidity, bushfire 

smoke, or a high pollen count), because the reporting period 

stretched between September 2012 and August 2013, which 

meant that symptoms were reported during all 4 seasons.

Smart meters represent an ubiquitous presence throughout 

the state of Victoria, having been rolled out across the entire 

state. Their presence is not subject to seasonal variation. 

'Fhcrcfore, they are a credible possible cause of the symptoms 

reported in this study, although a case series cannot prove 

causality. Il can and does, however, offer a new hypothesis, one 

that will have to be tested by further research.

More than one-half (55) of all the cases did not stale 

what effect the symptoms had had on their lives. This lack is 

possibly caused by the fact that the registration of their 

symptoms occurred in an open-ended style that did not 

individuals self-diagnosis of their symptoms as caused by 

exposure to EMF. The researchers proposed an EHS screening 

tool that is centered on the fact that an individual explicitly 

attributes his or her symptoms to exposure to EMF-producing 

objectfs).’0

Similarly, a survey conducted by the Dutch 

Eleclrohypersensilivity Foundation in 2007 argues that EMF- 

affecled individuals simply know, olien by experimenlalion, 

that certain pieces of electrical equipment, installations, or 

facilities make them sick and that most of the problems are 

solved when these items are switched off or the EMF 

exposure is lowered by shielding or increasing the distance 

from a device.21 This statement mirrors the experience of the 

majority of the Victorian cohort, who were specific in their 

description of their health problems as being directly related 

to smart meter exposure. A chronological relationship 

existed between the onset of exposure and symptom 

development.

A chronological relationship between length of exposure 

and an increase in the number or severity of symptoms, 

however, did not necessarily exist. 'Ibis finding suggested a 

possible all-or-nothing mechanism, whereby smart meter 

exposure leads people to reach a personal threshold beyond 

which adverse health eflects are consciously perceived. More 

than one-half (58%) of all the current participants also 

volunteered a statement with regard to the location of the 

smart meter(s) that they had identified as causing their 

symptom(s) and described clear alleviation of symptom(s) 

when they moved away from the smart meter(s) or when 

shielded from the smart meler(s).

As a consequence, a large number of people self-helped 

either by using shielding measures or by putting distance 

between themselves and the smart meler(s), which meant 

either relocating their bedrooms, moving to another 

residence, ceasing employment, restricting their movement 

in general, or moving out of the state of Victoria (Table 2).

Effect
1. Having to go on a disability pension

2. Not being able to use part of one’s house

3. Restricting freedom of movement

4. Spending a lot of money on shielding products

5. Causing financial problems

6. Causing relationship problems

7. Having to undergo otherwise unnecessary medical 

investigations

8. Needing to see a psychologist and doctors

9. Producing general deterioration in quality of life

10. Needing to restrict time spent using a computer

11. Needing to avoid all EMR-emitting devices

12. Being unable to drive

13. Causing secondary stress

14. Having to temporarily move out of one’s home while it 

was being shielded

15. Developing concerns about long-term effects ol 

exposure
16. Relocating bedroom

17. Decreased performance at work

18. Being unable to work

19. Being able to feel normal only when away from home

20. Causing several issues, such as lethargy or cognitive 

impairment, secondary to sleep disturbances

21. Needing to move into a caravan 25 km out of town

22. Sleeping in a van for 6 months

23. Relocating to another state
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changes and/or pyramidal tract lesions as mentioned in the 

1971 report; and (15) loss of motor skills or loss of feeling and 

movement from the waist down, which are both consistent 

with pyramidal tract lesions and effects on locomotor nerves 

that are listed in the NMR1 paper. In looking at these 

symptoms that were not obviously listed in the NMRI report, 

it is important to keep in mind that the language of that report 

was more technical and clinical compared with the current 

case series, in which the author has purposely stayed true to 

the wording and terms used by participants and which is, 

therefore, less technical and less interpretive.

In 1990, a study was commissioned in response to a 

petition that had been signed by a group of residents in 

Schwarzenburg, Switzerland, who claimed to be experiencing ill 

health from a shortwave-radio transmitter present in their small 

town. The Federal Office of Energy was charged with setting up 

a study group, which was chaired by Dr J. Cattin, head of the 

Section Energy Management, and which included the University 

of Berne and Swiss Telecom, among others.21 The study was 

criticized, particularly because of Swiss Telecoms involvement 

and because of its 5-year duration, which was too short a time 

for any conclusive findings on long-term health effects, including 

cancer, to emerge.24 It nevertheless revealed some impressive 

understandings on short-term effects from exposure to 

radiofrequency fields. The most important of these effects was 

that of sleep disruption, which was very common, affecting 55% 

of those older than 45 years, and which was directly associated 

with the electromagnetic-field strength of the transmitter.2’ 

Other symptoms reported by residents included headaches, 

tiredness, general weakness, irritability, nervousness, limb pain, 

lower-back pain, and palpitations. Most important, personality 

studies were carried out that showed that symptoms were not 

related to a health-worrying personality but displayed a dose­

response relationship with logistic regression. The strong 

correlation between the type of symptoms experienced by the 

Victorian cohort and by the residents of Schwarzenburg, 

together with the shared high prevalence of sleep disruptions in 

both groups, should further inform assessment of the significance 

of the findings of the current case series.

A consensus paper of the Austrian Medical Association’s 

EMF Working Group, adopted on March 3,2012, in Vienna and 

titled “Guideline of the Austrian Medical Association for the 

Diagnosis and Treatment of EMF-related Health Problems and 

Illnesses (EMF Syndrome),” mentions a survey carried out in 

Switzerland in 2001.25 In it, 394 respondents attributed specific 

health problems to EMF exposure. The following symptoms 

were reported: (1) sleep problems (58%), (2) headaches (41%), 

(3) nervousness (19%), (4) fatigue (18%), and (5) difficulty 

concentrating (16%). It is apparent at first glance that the first 2 

symptoms are of the same order of frequency as for the 

Victorians in the current case series (Figure 4). A very similar 

percentage of people complained of headaches in both the 

current study (45%) and the Swiss one (41%). A similar, albeit 

slightly lower, number of participants reported sleep problems, 

such as insomnia and frequent waking, in Victoria (48%) versus 

those reported in the Swiss study (58%). All 5 symptoms

directly ask questions other than whether they thought that 

smart meters had affected their health. Moreover, participants 

had consented for their deidentified data to be used to 

compile a report at a lime after their initial submission to the 

Web site’s registers. This situation had the benefit of 

eliminating the likelihood of a real or perceived secondary 

gain for registrants but also led to the writing of short, simple 

statements that did not elaborate on how the symptoms had 

affected their lives. Table 2 provides details about the effect 

on the lives of the 37 people who made a statement about 

those effects..

DISCUSSION
Biological Effects of Radiation

With regard to the reported symptomatology related to 

wireless smart meters, it is interesting to look back al a 

research report by Dr Zorach R. Glaser for the Naval Medical 

Research Institute (NMRI) in the United States, completed in 

1971 and revised in 1972.22 The report lists in excess of 2300 

references on the biological responses to radiofrequency and 

microwave radiation in its bibliography. What is immediately 

apparent is the fact that most of the symptoms reported in the 

current case series were also present in the NMRI report. This 

fact indicates that biological effects from nonionizing radiation 

are the same irrespective of the device that emits them— 

accounting for frequency, intensity, and duration—and that 

such biological effects were already known and reported to the 

public in 1971. In fad, Glaser mentions 2 even earlier studies 

that were both published in 1969.22 The value of Glaser’s report 

lies particularly in its lack of bias and conflict of interest 

because the sponsoring department was the Bureau of 

Medicine and Surgery (Navy) in Washington, DC.

In terms of the biological symptoms listed, an almost 

complete overlap exists with symptoms reported in the current 

case series. All commonly reported symptoms in the current 

case series, such as insomnia, headaches, tinnitus (described as 

buzzing about the ears in the NMRI document), fatigue, 

cognitive disturbances, memory problems, dizziness, buzzing 

in the head, heart rate problems, eye problems, chest pain, 

dysesthesias, anxiety, and restlessness are very clearly biological 

symptoms that were listed in Glaser’s report,22 together with 

less common symptoms, such as heat/weird feeling in/on the 

head, skin problems, digestive problems, muscle cramps, sinus 

problems, depression, loss of appetite, and dehydration.22

The symptoms reported by Victorians but not mentioned 

in the 1971 report are (I) nausea; (2) pressure in the head; 

(3) pain other than head or chest pain, although the pain could 

be caused by changes in oxidative processes in tissues as listed 

by Glaser, and consequent tissue inflammation; (4) shortness of 

breath; (5) ear problems—pain and decreased hearing; 

(6) allergies and food sensitivities; (7) nose bleeds; (8) increased 

rale of infections/culds; (9) bladder infections/slrains (10) Ilu- 

like symptoms; (11) lumps in the throat (the NMRI report 

instead mentions a peculiar metallic taste in the mouth); 

(12) swollen face or swollen lips; (13) weight gain; (14) inability 

to talk, which could be caused by electroencephalogram (EEG) 
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Figure 4. Victorian Cohort Versus Swiss Study
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Table 3. Summary of Biological Effects of Nonionizing 

Radiation

conditions) from chronic exposure to nonionizing radiation, 

which include genotoxicity and DNA breakages among 

others.2'' It is not strictly within the scope of this case series to 

explain the biophysical mechanisms that may account for 

acute symptoms or effects or to discuss the long-term serious 

health endpoints associated with radiofrequency radiation; 

however, a summary of the nonthermal biological effects of 

nonionizing radiation is contained in Table 3. It is distilled 

from the BioInitiative report and intends to be a basic guide 

for clinicians.

It also needs to be mentioned that in 2011, the 

International Agency for Research on Cancer (IARC), which 

is part of the WHO, classified radiofrequency fields as a 

Group 2B Possible Human Carcinogen, based on an increased 

risk of glioma after 10 years or longer of cell phone use.27 The 

IARC clarified that the evidence for carcinogenicity applies 

to exposures to radiofrequency radiation from all sources, 

not only cell phones (ie, it is not device-specific).2* This 

finding has implications for the continued massive rollout of 

wireless technologies, in particular the wireless smart utility

Effects
1. Pathological leakage of the blood-brain barrier, which 

allows toxins into brain tissues

2. Pathological leakage of the blood-gut barrier

3. Altered immune function, including increased allergic 

and inflammatory responses

4. Cardiovascular effects, particularly on blood pressure 

and heart rate

5. Disregulation of circadian rhythms and reduced 

melatonin production, which may account for 

insomnia

6. Nervous system effects, which include altered 

brainwave activity, changes in neuronal functioning 

and changes in autonomic nervous system 

electrophysiology

7. Desynchronization of neural activity that regulates 

critical functions in brain, gut, and heart

8. Lipid peroxidation of cell membranes

9. Elevated intracellular calcium with consequent 

disruption of cell metabolism

10. Poorly functioning mitochondria

11. Production of stress proteins as a result of the direct 

interaction of EMF with the DNA molecule, whereby 

DNA acts as a fractal antenna (because of its coiled-coil 

configuration)

12. Altered biochemical functions and production of 

hormones

13. Increased production of free radicals and deficiencies 

of antioxidants such as glutathione and melatonin 

leading to oxidative stress

---- 141%

"J

reported in the Swiss survey corresponded to symptoms 

experienced by the Victorian cohort, with fatigue (32%) and 

difficulty concentrating (30%) being more common in 

Victoria and nervousness (anxiety/agilation) (13%) being 

less common.

The Austrian Guidelines also list a number of what their 

authors consider to be EMF-rclatcd symptoms: sleep 

problems, fatigue, exhaustion, lack of energy, restlessness, 

heart palpitations, muscle and joint pain, headaches, 

depression, difficulty concentrating, forgetfulness, anxiety, 

urinary urgency, anomia, dizziness, tinnitus, and a sensation 

of pressure in the head and the ears.25 All listed symptoms 

were experienced by Victorians in the current study, if the 

reader accepts that anomia corresponds with inability to talk 

and urinary urgency to bladder infections/strains.

Short-term effects from exposure to radiofrequency 

fields are also mentioned in another recent publication, the 

BioInitiative 2012 report prepared by 29 independent 

scientists and health experts from around the world. It 

documents bioeffects (ie, adverse health effects) and public 

health conclusions about effects of nonionizing radiation, 

including radiofrequency microwave fields. It replaces the 

Biolniliative 2007 report.26 Ihese effects involve cognition; 

memory and learning; behavior; reaction time; attention and 

concentration; and altered brainwave activity (altered EEG), 

as well as insomnia; discomfort; loss of well-being; sleep 

disruption; aberrant immune, allergic, and inflammatory 

responses in tissues; interference with normal cardiac 

function; alteration of circadian rhythms; and 

desynchronization of neural activity that regulates critical 

functions in the brain, gut, and heart. Radiofrequencies can 

act as disrupters of synchronized neural activity.

The BioInitiative report offers a detailed explanation on 

how environmental exposures to artificial EMFs can interact 

with fundamental biological processes in the human body.2" 

This finding should not be unexpected because “human beings 

are bioelectrical systems.”2'’ In addition to short-term effects, 

the report dwells on the long-term sequelae (pathological

Sleep 
Problems

I 1 Victorian cohort

Fatigue Dillicully Nervousness 
Concentrating

i |7~1 Swiss study

1^



This article is protected by copyright. To share or copy this article, please visit copy right.com. Use ISSN*! 078-6791. To subscribe, visit altcrnjlive-therapiej.com

26

25

3b ALTERNATIVE THERAPIES, NOV/DEC 2014 VOL. 20. 6 Lamech—Symptoms From Radiofrequency Exposure in Victoria. Australia

meter, which was described in a recent statement to the UK 

Parliament as having triggered thousands of complaints of ill 

health and disabling symptoms worldwide?'’

... exposure is additive and consumers may have already 
increased their exposures to radiofrequency radiation in 
the home through the voluntary use of wireless devices 
such as cell and cordless phones, personal digital assistants 
(PDAs), routers for internet access, home security 
systems, wireless baby surveillance monitors (baby 
monitors), and other emerging devices. It would be 
impossible to know how close a consumer might be to his 
or her limit, making safety a uncertainty if SmartMelcrs 
are mandatorily installed.“

Incidence of Effects
This article has discussed the fact that people from 

various regional and metropolitan areas in the state of 

Victoria, of all ages and during all seasons, have reported 

symptoms from exposure to the radiofrequency fields ol 

wireless smart meters as well as the onset or aggravation of 

EHS and the aggravation of pre-existing medical conditions 

after installation of the meters. Interestingly, only 8% of the 

participants in the current study slated that they had suffered 

from EHS prior to exposure to smart meters, which suggests 

that the threshold for symptom development appears to be 

significantly lower when it comes to wireless meters compared 

with that for other wireless devices.

Of an initial 142 people who had formally registered 

their adverse health effects from smart meters related to the 

current study, 92 consented to participation. The author 

considers this number to be significant and most likely to 

represent the tip of the iceberg in terms of total numbers. 

Underestimation could be caused by the fact that people do 

not associate their symptoms with smart meter exposure 

when the symptoms are not severe or do not occur 

concurrently. In addition, this underdiagnosis may be caused 

by a lack of knowledge about the effects of wireless 

technologies on the part of the general population and the 

majority of the medical fraternity. The ongoing campaign of

Again, this statement correlates with the conclusion in 

the Austrian Guidelines that “multiple exposures to different 

EMF sources must be taken into account.”25 Dr Namkung’s 

conclusion that “... governmental agencies are the only 

defense against such involuntary exposure" to mandated 

smart meters’ nonionizing radiation emissions11 applies in a 

particularly relevant way to the Victorian experience.

A similar view is also shared by Dr David 0. Carpenter 

and 53 other scientists and doctors, who, in an article 

published in 2012, outline some of the effects of EMF 

exposure with the intent to correct some of the gross 

misinformation regarding wireless smart meters and 

advocate for the application of a precautionary principle, 

such as using wired meters.52

Although some of the studies discussed in this report 

offer recommendations regarding wireless smart meter 

deployment (Table 4), virtually no published studies are 

available with respect to smart meters and human health, 

and no long-term studies exist because of the newness of 

the technology.

Notably, an early voice of concern on this issue was that 

of Don Maisch, PhD, from Tasmania, who posed the question 

of whether smart meters would end up creating a public 

health nightmare in an article published in September 2012.55 

In it, he explained how current exposure standards are 

outdated and no longer relevant and warned that, given the 

sheer number of people exposed, simply dismissing anecdotal 

evidence of symptoms from smart meters as a nocebo 

(harmless) effect without a serious research effort would be 

inexcusable.

Mandated, Involuntary Exposure
With regard to smart meters, 2 unique features should 

be considered: (1) exposure may be involuntary and (2) 

exposure can be universal. In Victoria, smart meters were 

mandated, thereby removing the individual’s choice to avoid 

exposure in his or her own home, and involuntary exposure 

also occurred to meters in neighboring homes. Each smart 

meter in the mesh networks transmits an unknown and 

variable number of burst transmissions per day, which 

typically reach into many thousands in number."’ Meters on 

the WiMax network,0 although not communicating with 

each other and deploying only bidirectional communication 

between a meter and the base station, nevertheless send 

hourly lime synchronization signals in addition to their daily 

session transmissions.5

A submission by the Public Utilities Commission of 

California shows that only 45.3 seconds of transmissions per 

day (<0.1% duty cycle) still equates to 9600 transmissions.50 

Exposures are likely to be physiologically additive in 

nature.25-26 ’1 Moreover, belief is increasing in the concept that 

intermittent pulses of radiofrequencies, such as those used in 

the smart grid, are more biologically significant compared 

with constant-type exposures, even when the lime-averaged 

exposure is miniscule.2'’'’1 This kind of signal is biologically 

active and not invisible to the human body and its proper 

biological functioning, because the unpredictable pulses 

disrupt the synchronized biological oscillations within cells.

The Austrian Medical Association recommends that such 

periodic signals should be critically evaluated, whereas 

nonperiodic signals may be considered more leniently.-

In a 2012 memorandum titled “Health Risks Associated 

with SmartMeters,” Dr Poki Namkung, public health officer 

of the County of Santa Cruz (CA, USA) stated that no 

scientific literature exists on the health risks of smart meters 

because they are a new technology.51 This statement parallels 

the Austrian EMF Working Groups statement that “new 

technologies and applications have been introduced without 

certainty about their health effects.”25 Dr Namkung also 

explains that research on the potential health risks from 

radiofrequencies has been funded largely by industry because 

little funding is available for basic scientific research.51

The report indicates:
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Table 4. Summary of Scientific Reports

Title Author(s) Recommendations

Glaser2 1971

Switzerland 1995

Austria 2012

2012

Namkung'1 2012

2012

2012

Abbreviations; EMF = electromagnetic field; RF= radiofrequency; El IS = electromagnetic hypersensitivity syndrome.
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‘‘Smart Meters: Correcting the
Gross Misinformation’'

Discusses EMF-rclated 
problems and outlines 
clinical-management
approach

“Bibliography of Reported 
Biological Phenomena and Clinical 
Manifestations Attributed to 
Microwave and Radio-frequency 
Radiation-

United 
States

‘'Health Risks Associated with 
SmartMeters"

Immediate caution on smart-meter 
installation; further research on 
effects of EMI: and RE exposure; use 
of safer technology, including for 
smart meters

No specific recommendation; 
prepared for the Naval Medical 
Research Institute, Bethesda, 
Maryland; approved for unlimited 
public release

“Electromagnetic and 
Radiofrequency Fields Effect on
I luman 1 lealth"

No urgent protection measures: 
review of current exposure 
guidelines; further research

United 
States

Summarizes long-term 
and short-term health 
effects of EMF exposure, 
in particular from smart 
meters

New, biologically based public­
exposure standard; precautionary 
approach to RE exposure levels

Primary method of treatment of 
EMF-relaled health problems to 
consist of prevention or reduction of 
EMF exposure

Discusses different types 
of radiation and effect of 
the increasing use of 
wireless technology on 
human health

Limitations of Current Study
rlhe main limitation of the current study is that, being a 

case series, it is a descriptive, retrospective study that does 

not have a control arm and can therefore help formulate a 

new hypothesis, but can only make limited statements on the 

causality of correlations observed.

Dean, Rea. 
Smith, Barrier 
(American 
Academy of 
Environmental 
Medicine)17

“Study on Health Effects of the 
Shortwave Transmitter Station of 
Schwarzcnburg, Berne, Switzerland”

Noles marked 
deterioration of sleep 
quality in persons 
exposed to radio 
trarismilter

the state government and power distributors to portray 

smart meters as safe has also contributed to this lack of 

knowledge. Even when people believe that their new 

symptom(s) are caused by smart meters, some are not able to 

report or register their symptoms because they have no

Internet access, and of those who do, not all are aware of Web 

sites or ways to make reports.

Reviews more than 1800 
new scientific studies 
added to the Biolnitialive 
Repor t 2007. which cited 
2000 studies on adverse 
health effects from 
extremely low frequencies 
and radiofrequencies 

Indicates objective 
evidence supports Ei IS 
diagnosis; no scientific 
literature on health risks 
of smart meters

Another limitation, which is specific to this type of 

noninterventional analysis of existing nonidentifiable data, is 

that the author was not able to contact individual case studies 

and was therefore unable lo clarify or add to the information 

given by them. For the same reason, the author was also 

unable to follow up these cases longitudinally, which is 

something that could have potentially yielded valuable 

information.

All available, peer-reviewed research 
data on EMF applicable to smart 
meters; governmental agencies lo 
protect public health from 
involuntary exposure 

Application of Precautionary 
Principle, such as using wired meters

CONCLUSIONS
'Ibis case series has discussed the most commonly 

reported symptoms from wireless smart meters. Although 

some of these symptoms are also reported in relationship to 

other environmental exposures, such as proximity to airports 

Austrian 
Medical 
Association’s 
EMF Working 
Group-1'

Prepared by 29 
experts, edited 
by Sage & 
Carpenter'’

“Guideline of the Austrian Medical 
Association for (he Diagnosis and 
Treatment of EMF-rclated I lealth 
Problems and illnesses (EMF 
Syndrome)” 

“Biolniliative 2II12-A Rationale lor 
Biologically-based Exposure 
Standards for Low-Intensity 
Electromagnetic Radiation”

Experts 
from more 
than 10 
countries

Authors 
from a 
number of 
countries; 
published in 
Canada

Country

United
Slates

Carpenter el 
al':

Altpeter, 
Krebs. Ptluger.
el al7'

Subject Matter and 
Year Findings

Provides more than 2000 
references on the 
biological responses to 
radiofrequency radiation
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or wind turbines, Victorians in this report claimed a direct 

chronological association between exposure to wireless smart 

meters and symptom development. A look al the place of 

residence of people reporting symptoms does not suggest a 

link to any possible environmental factors that are 

geographically specific. Seasonal factors are also excluded, 

because the reporting period stretched over all 4 seasons. The 

effect of these symptoms on peoples lives is far-ranging, from 

stress, financial problems, and unnecessary investigations to 

needing to move out of one’s home and even to another state.

'lhe author of the current study offers the hypothesis 

that some people can develop symptoms from exposure to 

the radiofrequency fields of wireless smart meters. This 

hypothesis cannot be disproven without further assessment 

ol the affected individuals and the electromagnetic fields in 

which they live. An evidence-based approach, such as the 

one used in all other areas of medicine, must be applied, 

which would mean the establishment of a postrollout 

surveillance study and funding for further research into the 

particular effects of wireless smart meters, in conjunction 

with research into the short-term and long-term 

consequences of EMR exposure. Until more knowledge is 

accumulated and until this type of wireless technology can 

be proven safe, the author believes that communities should 

use a cautionary approach, asking for a moratorium on 

deployment of wireless smart meters and smart grids and for 

the use of safer technologies for smart meters, such as hard­

wiring, fiber optics, or other nonharmful methods of data 

transmission, including reading of meters by meter readers. 

Living in a wireless smart grid makes the Austrian Medical 

Association’s recommendation to “take all reasonable 

measures to reduce exposure to electromagnetic fields” 

impossible to implement.

Dr Maisch’s article title, “Smart Meter Health Concerns: 

Just a Nocebo (Harmless) Effect or an Emerging Public 

Health Nightmare?”, resonates strongly with the Victorian 

experience so far. This question is very pertinent and one 

that must be urgently answered.
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March 29, 2017

RE:

Dear Sir/Madam,

As her home environment and symptoms changed for the better she observed a consistent 
increase in negative symptoms when in public places. On routine errands she was confronted 
with a heavy fog in my head that challenged her ability to think dearly. The local library, 
Walmart, and Wegmans had updated portions of their stores with LED lighting which elicited 
these symptoms. The expanse of LED television screens in Walmart caused such an intense 
feeling of mental fogginess and unsteadiness that she had to remain at least 40-50 feet away to 

In December 2012 she tested positive for Lyme disease and was prescribed appropriate 
antibiotic therapy. Her symptoms improved but her health remained significantly worse from 
what it was prior to August.

Unsatisfied by explanations and treatments offered by conventional approaches, she 
researched into her symptoms and discovered that Electromagnetic Hypersensitivity Syndrome 
accounted for all her symptoms. She set about making her home as EMF free as possible by 
adding additional grounding rods, turning off all electronic devices that emitted EMF except for 
when their use was absolutely necessary, The wireless router was set to a timer only for 
daytime use. Additionally, cell phones and computers werte turned off and unplugged at night or 
left in airplane mode during most of the day. Cordless home phones were eliminated.
Florescent and LED bulbs, both inside and outside the house, were replaced with incandescent 
bulbs. She and her husband worked to change every possible output of electromagnetic and 
wireless radiation, even attaching EMF reducing diodes to cell phones, computers, wireless 
router, and smart appliances. Many changes were made and as these measures were 
implemented her health began to improve.

From August to December 2012 she had increasingly bizarre symptoms which her family doctor 
could not explain. Tachycardia continued along with a very foggy head associated with an 
unusual pressing discomfort that interfered significantly with daily mental functions. 
She had ongoing panic/anxiety symptoms, pre syncope that required prolonged periods of 
prostration and palpitations which neither her GP nor cardiologist could explain.

Janette has been a patient since 6/14/2016. She has had a number of health issues that began 
with an episode of acute tachycardia and a feeling of paralytic heaviness which awakened her 
on August 5, 2012. An Emergency Room evaluation revealed no obvious abnormality and she 
was given a diagnosis of acute panic disorder. This was bewildering because neither anxiety 
nor other psychiatric disorder had been an issue in her past.

Janette Bachman 3/4/1974
1501 Burgoyne Rd., Downingtown, PA 19335
Medical Necessity For AMI Meter Not To Be Installed On Her Home

AMI Department
First Floor
PECO Energy Company
2301 Market St.
Philadelphia, PA. 19101



Sincerely,

Peter J. Prociuk MD

continue shopping. The store check outs filled with electronics and scanners caused 
tachycardia, chest pain, and anxiety. These symptoms were also experienced when attending 
public concerts or church services as did outdoor concerts from the electrical lighting, sound 
systems and close proximity to personal electronic devices of others. Overnight get-a-ways or 
trips to visit family were extremely challenging. In particular, she became aware that homes 
with ‘smart meters' caused a significant problem especially if sleeping arrangements were in 
proximity to the meter. Her symptoms were manageable only in her home environment which 
had been conscientiously made as EMF free as possible.

Although EHS is not a formally recognized medical entity with diagnostic criteria, treatment 
strategies or an ICO 10 classification, there is a large number of scientific studies which 
unequivocally demonstrate biologic damage from EMF. Additionally there are clinical studies 
which correlate Janette’s symptoms to EHS and a large and rapidly growing number of 
corroborative anecdotal reports. This is a new clinical syndrome in the early stages of being 
recognized and fully understood but there is no doubt that it exists. Her symptoms clearly 
worsen in environments with increased EMF, particularly noted when keeping in proximity to an 
AMI meter, and are improved where it is less. It is a reasonable medical certainty that she 
suffers from EHS and that optional exposure to increased EMF is medically contraindicated.

In June, 2016 another emergency room evaluation in Denver, Colorado was needed after a few 
days of tachycardia, chest pain, and foggy head. Again the findings were unremarkable. She 
had been sharing a rental home with roughly twenty extended family members and was not at 
liberty to shut down offending electronics and high speed internet which was installed directly 
below her bedroom. Additionally, this home had a ‘smart meter’.

Accordingly, it my opinion that the installation of an AMI ‘smart’ meter on her home is a strict 
medical contraindication.


