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Introduction: Impacts of Wireless Technology on Health 

Proceedings from a May 31st, 2019 Symposium 

 

 
Riina Bray MD 

Medical Director, Environmental Health Clinic , Womenôs College Hospital, Toronto, Canada 

 

I would like to begin with a series of statements that are substantiated by the literature; together, these 

comprise the justification of why we are here today: 

 

¶ There is a range of evidence that adverse health effects can result from increased exposure to 

interconnected wireless devices and infrastructures that emit non-ionizing microwave or 

radiofrequency radiation (MW/RFR).  

¶ Such effects can include: impairment of reproduction, increased inflammation, immunological 

disturbances, amplification of effects of other toxic agents, and contribution to chronic disease.  

¶ Additionally, at exposure levels of MW/RFR commonly tolerated by the general population, 

some patients experience acute and chronic symptoms including fatigue, tinnitus, headaches, 

neurological dysfunction, and cardiac dysfunctionðrelated to electromagnetic fields (EMF).  

¶ There is significant evidence to suggest that existing safety standards for a whole range of 

electromagnetic emissions are too laxðfor both persons experiencing symptoms and the general 

population. 
 

The presenters gathered here today have extensive experience as clinicians, researchers, advocates, 

contributors to policy, and have lived experience of electromagnetic injury. We are grateful for the 

collaboration of my colleagues here today, as well as to Womenôs College Hospital for providing the 

venue, and the CME and the Continuing Professional Development Centre of the Faculty of Medicine at 

University of Toronto. 

 

My intention as the convenor of this Symposiumðand I believe I can speak on behalf of the entire 

organizing committeeðis to provide up-to-date and convincing evidence, drawn from the literature, that 

suggests that we need:  

 

¶ To continue to improve our detection and treatment of electrical sensitivities and other forms of 

electromagnetic injury. 

¶ To bring up-to-date science to bear on discussions of what constitutes reasonable safety 

standards for electromagnetic emissions moving forward. 

¶ To build capacity and increase knowledge transmission across disciplinary boundaries within the 

patient care continuum. 

¶ To intensify and strengthen ties between researchers, clinicians, patient advocates, and policy 

makers, all of whom approach this complex issue from different angles. 
 

We have been advised by the Ontario Public Health Association, in response to news of todayôs 

Symposium, that: ñPublic Health Ontarioôs position remains the same as 2010 that there is no conclusive 

evidence of adverse effects on health at RF levels below Health Canadaôs SC-6 guidelines.ò ñAs public 

health agencies are required to use evidence-informed decision-making in our practice, whether health 

promotion, risks communication or policy development, we rely on our sciences researchers at PHO and 

Health Canada (our own internal specialists) to review the evidence. With respect to RFs, while individual 

studies may present conflicting results, we rely on a weight of evidence approach as PHO explains in 

their 2010 report. As pointed out in the Royal Society of Canadaôs Expert Panel Report, additional 
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research is important, but I believe it is equally important to convey the current scientific understanding in 

terms of the weight of evidence.ò 

 
In his paper entitled ñHealth Canadaôs Safety Code 6 and Global Trends Regarding 

Radiofrequency/Microwave Radiation Safety,ñ Frank Clegg with Canadians for Safe Technology and the 

Environmental Health Trust makes a case for ñA moratorium on 5G and other deployment of microwave 

radiation infrastructure to which the public is exposed is required until the sciences shows it is safe.ò He 

draws on studies and proclamations from scientists and physicians globally to call for a ñshift (of) 

responsibility to industry to prove technology is safe before it is released to the market.ò 

 
André Fauteux, Editor/Publisher, La Maison du 21e siècle magazine, traces in his contribution the 

emergence of notable regulatory EMF standards across the globe during the last 40 years. His chapter, 

entitled ñWireless Justice from Precaution to Prevention,ò demonstrates the laxity of Canadian standards 

for EMF exposure in the global context. 

 

In his paper, lawyer David McRobert provides a comprehensive analysis of legal protections available in 

Canada for those living with electromagnetic hypersensitivity, as well as analyzes the relationship 

between law, scientific advances, and the role of metapolicy in developing policies that do or do not 

protect vulnerable persons and overall populations. His paper, entitled ñUsing Law and Advocacy to win 

Accommodations for Clients with Electromagnetic Hypersensitivity (EHS),ò deals, amongst other things, 

with the role played by medical doctors in providing accommodation for EHS.  

 

Barbara Payne, President of Electromagnetic Pollution Illnesses Canada Foundation (EPIC), a not-for-

profit organization in support of persons affected by electromagnetic pollution, provides an outline of the 

advocacy terrain in ñNational NGOs in Ontario & Advocacy.ò She reminds medical audiences of the 

important advocacy role that physicians play in calling for more protective exposure standards in a 

Canadian context. 

 

Patient advocate David Fancy, PhD, describes in ñElectrical Hypersensitivity (EHS) and the óSocial 

Modelô of Disabilityò how physicians can benefit from not simply conceiving of disability to be a 

biological phenomenon and product. Instead, adopting many aspects of the social model of disability can 

provide for a much better care experience for the patient. 

 

School teacher Shelley Wright and former Microsoft Canada and C4ST president Frank Clegg contribute 

perspectives from and for the secondary school system in their contribution, ñImpacts on Learning 

Institutions, Students and Teachers.ò Wright provides a patient testimonial of her experience living with 

electromagnetic hypersensitivity, and she and Clegg provide an analysis of what constitutes accessible 

hospital and secondary school environments for vulnerable and general populations.  

 

Robert Steller is a certified Building Biology Environmental Consultant and Inspector. In his contribution, 

ñThe Invisible Made Visible: No Place to Hide, A Global Phenomenon, Systems and Mitigation,ò he 

outlines mitigation strategies for electromagnetic pollution at residential and other structures. 

 

Melissa Chalmers, a former Commercial Airline pilot affected by electromagnetic hypersensitivity, shares 

perspectives in her testimonial, ñPatient Advocacy Driven by Personal Experience.ò She speaks 

eloquently about ways diagnosing physicians can best assist patients living with electromagnetic 

hypersensitivity.  

 

Meg Sears, PhD, points out that regulators state two requirements before recognizing relationships 

between low exposures to microwave or radiofrequency radiation and adverse effects on health: 1) 

evidence of mechanisms by which biological effects may occur; and 2) evidence of effects that are both 

ñestablishedò and ñadverse.ò Microwave catalysisðan established, commercialized tool of chemistsð

greatly accelerates chemical reactions and influences product distribution, with lower energy inputs and at 

lower temperatures than conventional heating. Microwave irradiation lowers the activation energy for 
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reactions, and can be more effective in dispersed mixtures that mimic membrane systems. Microwave 

catalysis is an established mechanism, consistent with cellular and physiological harms observed with 

exposures at levels below regulatory limits. 

 

Magda Havas, PhD, emphasizes the need for us to make wise, educated choices about how we use 

wireless technology and that knowledge is key to being empowered to say ñNoò as necessary.  

 

Riina Bray, MD, has created clinical practice guidelines from her immense experience dealing with 

patients with EHS since 2005 and is now a world expert in the field.  

 

Jennifer Armstrong, MD, shares her experiences as a medical doctor in the community seeing more and 

more patients whose illnesses seem strange until connected to MW/RFR exposure.  

 

Anthony B. Miller, MD, is Professor Emeritus, Dalla Lana School of Public Health, University of 

Toronto. A physician-epidemiologist, Dr. Miller was trained in internal medicine. Dr. Miller cautions us 

regarding findings that an International Agency for Research on Cancer working group categorized 

radiofrequency radiation as ñpossibly carcinogenic to humansò in 2011 (Group 2B); it is likely that if a 

further working group were to re-review the evidence, the hazard category would be changed to Group 1 

(ñcarcinogenic to humansò), since there is now sufficient evidence. 
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Implications of International Agency for Research on Cancer (IARC) Position 

 

 
Anthony B Miller MD 

Professor Emeritus, Dalla Lana School of Public Health, University of Toronto, Canada 

 

Abstract 

 

There is now considerable evidence on the carcinogenic effects of radiofrequency radiation, both from 

human epidemiology studies in Sweden and elsewhere and two large animal carcinogenicity studies. 

These effects in humans occur from prolonged use of cell phones, especially if usage begins early in 

life. Although brain cancers (glioblastoma) are the cancers that are increased to the greatest extent, other 

cancers (including breast and salivary gland cancers) are also increased. Two large animal carcinogenicity 

studies have shown that radiofrequency radiation is an animal carcinogen. An International Agency for 

Research on Cancer working group categorized radiofrequency radiation possibly carcinogenic to humans 

in 2011 (Group 2B); it is likely that if a further working group were to re-review the evidence, the 

category would be changed to Group 1, carcinogenic to humans, a categorization which governments and 

the public could not ignore. We need to adopt the ALARA principle, reduce our exposure to 

radiofrequency radiation to As Low As Reasonably Achievable. 

 

 

We have to be extremely cautious about increasing the populationôs exposure to radiofrequency radiation 

(RFR). The telecom industry ignores the fact that the International Agency for Research on Cancer 

(IARC) of the World Health Organization categorized in 2011 all RFR, including that emitted by cell 

phones and Wi-Fi from cell towers and routers as in some schools and many homes, as a possible (Group 

2B) carcinogen, a grouping that also includes lead and DDT (IARC, 2011). Since then new science has 

emerged, both human and animal, confirming that RFR causes cancer. 

 

The human evidence comprises three important sets of case-control (human) studies of mobile phone use 

and brain cancer: 

 

¶ The multi-country INTERPHONE study, which found a 2-fold increased risk of glioma after 10+ 

years of regular use of cell phones, with a dose-response relationship (Interphone Study Group, 

2010) 

¶ Several studies by Hardell and his colleagues in Sweden (one of the first countries to introduce 

cell phones) showing 2- to 5-fold increased risk of glioma after prolonged use, especially when 

exposure began early in life (Hardell and Carlberg, 2015) 

¶ A large study (CERENAT) in France, which found a 5-fold increased risk of glioma after 5+ 

years use (Coureau et al, 2014). 
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Figure 1 

 

 

 
Figure 2 

 



 

6 

 
Figure 3 

 

These studies all show that the lower the exposure, the less the risk. Although an increased risk of glioma 

was not reported from a cohort study in the UK (with some misclassification of exposure), there was a 

doubling of risk of acoustic neuroma (vestibular Schwannoma) with ten or more years of mobile phone 

use (Benson et al, 2013), as was also found in a case-control study by Hardell et al (2013), though not by 

Moon et al (2014) from Korea. However, a case-control study, using operator records for exposure, of 

brain tumors in adolescents in Nordic countries found more than a doubling of risk after 2.8 years since 

initial subscription for mobile phone use (Aydin et al, 2011). 

 

RFR is probably also an avoidable cause of Breast Cancer, based upon seven unusual clinical case reports 

of women who kept cell phones in their bras, supported by exposure modeling and toxicology (West et al, 

2013). 

 

The incidence of parotid or salivary gland tumors has tripled in Israel: 1 in 5 under age 20 (Czerninski et 

al, 2011). A rise in the incidence of glioblastoma in the temporal and frontal regions of the brain has been 

reported from the UK (Philips et al, 2018), while the incidence of neuro-epithelial brain cancers has 

significantly increased in children, adolescents, and young adults from birth to 24 years in the United 

States (Gittleman et al, 2015; Ostrom et al, 2016). 
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Figure 4 

 

 
Figure 5 

 

Tumor promotion by exposure to radiofrequency electromagnetic fields (RF-EMF) below exposure limits 

for humans in RF-EMF exposed mice were first reported in 2010. Lerchl et al (2015) replicated the study 

with higher numbers of mice per group. They could fully confirm the previous results. No clear dose-

response relationship was evident. Lerchl et al (2015) hypothesized that metabolic changes are 
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responsible for the effects observed. Critical evidence of carcinogenicity of RFR in animals was reported 

by the National Toxicology Program (US). In male Hsd:Sprague Dawley SD rats exposed to GSM-

modulated cell phone RFR at 900 MHz, there was ñclear evidenceò of carcinogenic activity based on 

incidence of malignant Schwannoma in the heart and some evidence of carcinogenic activity based on 

incidence of malignant glioma in the brain. In male Hsd:Sprague Dawley SD rats exposed to CDMA-

modulated cell phone RFR at 900 MHz, there was ñclear evidenceò of carcinogenic activity based on 

incidence of malignant Schwannoma in the heart and some evidence of carcinogenic activity based on 

incidence of malignant glioma in the brain. Multiple organs (e.g., brain, heart) also had evidence of DNA 

damage. These findings were supported by a Life-span Carcinogenic Study from the Ramazzini Institute, 

in which 2,448 male and female Sprague-Dawley rats had whole-body exposure for 19 hours per day to a 

1.8 GHz GSM far field of 0, 5, 25, 50 V/m from prenatal life until natural death. This reproduced the 

environmental exposure to RFR generated by 1.8 GHz GSM antenna of radio base stations of mobile 

phones. The findings were a statistically significant increase in the incidence of heart Schwannomas in 

treated male rats at 50 V/m, a non-significant increase in the incidence of heart Schwann cell hyperplasia 

in treated male and female rats at 50 V/m, and a non-significant increase in the incidence of malignant 

glial tumors in treated female rats at 50 V/m (Falcioni et al, 2018). 

 

My colleague Paul H®roux, of McGill University, has suggested that 5G and the Internet of Things (IoT) 

is a óTrojan horse,ô with millions of mini-cell towers soon to be installed every 150 meters in our 

neighbourhoods which will invade the privacy of every home. Optical fiber is safer, healthier, and faster. 

With optical fiber, everyone could enjoy a communication speed ultimately 10,000 times faster than 

wireless, less vulnerable to hacking, and harmless to the health of humans and other species. 

  

An IARC advisory committee recently recommended that RFR should be re-reviewed with high priority. 

An extensive literary search will be conducted for relevant peer-reviewed publications, members (and 

chair) of a Working Group will be selected by the IARC Director and the head of the Monographs 

program, and the members of the working group will be given specific tasks, and then will meet for eight 

days in Lyon, to reach a conclusion on the carcinogenicity of RFR. 

 

I and many other scientists now believe that RFR should be categorized as a Group 1 Human Carcinogen, 

in the same Group as cigarette smoking, asbestos exposure, and X-Rays. Government standards must be 

changed to reflect this. RFR is now ubiquitous, and those who use cell phones or are otherwise exposed to 

Wi-Fi are increasing the risk of cancer in their bodies, especially after prolonged exposure or exposure 

beginning in childhood. Even if the risk per individual is low, it is widely distributed and could become a 

major public health problem, especially if the planned introduction of 5G proceeds. If 5G is rolled out we 

can expect to see an increase in all of these conditions. A moratorium on the rollout of 5G is essential. 
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EMFs 101: Impacts on Health in the Community 

 

 
Magda Havas PhD 

Professor Emerita, Trent University, Peterborough, Canada 

 

Abstract 

 

Our exposure to electromagnetic radiation is increasing exponentially and a growing population is 

responding by developing cancers, reproductive problems, and/or symptoms of electrohypersensitivity 

(EHS). Doctors need to be educated on how to diagnose someone with EHS and how to help them 

recover. The following is a short introduction to the issues that need to be addressed and some of the 

research conducted on this topic. We all need to practice electromagnetic hygiene. 

 

 

Today I am going to focus on three things: electrosmog; electrohypersensitivity; and electromagnetic 

hygiene. Electromagnetic hygiene is part of the solution for those people who have developed a 

sensitivity to electromagnetic pollution. 

 

Electromagnetic frequencies can be understood through analysis of the electromagnetic spectrum. The 

spectrum is based on frequency, with low frequency at one end of the spectrum and high frequencies at 

the other end. Different parts of the spectrum are given different names, and here I focus on 

radiofrequency, microwaves, and millimeter waves, part of the 5G system, which has a larger bandwidth 

and higher frequencies. 

 

The spectrum is split into two groups: ionizing radiation and non-ionizing radiation. We have no issues 

scientifically with ionizing radiation. We know that it is harmful. The controversy revolves around non-

ionizing radiation. Many physicists, who do not have a background in biology, do not believe this form of 

energy can be harmful. However, scientists with a biological or medical background can more readily 

appreciate how the entirety of the electromagnetic spectrum affects living organisms.   

 

A salient issue, currently, is how electrosmog1 exposure is increasing. We were introduced to electricity at 

the turn of the last century. Today electricity has a frequency of 50 or 60 cycles per second (hertz) (Figure 

1). Initially in North America, 25 Hz was used but this caused light bulbs to flicker and was deeply 

annoying to many so they increased the frequency to 60 cycles per second. Artificial radiofrequency came 

with the invention of the radioðnot necessarily by Marconi, who is often given the credit, but by Tesla, 

who preceded him. We were first exposed to artificial sources of microwaves during World War II with 

the invention of radar to track enemy aircrafts. The most recent development in terms of electromagnetic 

exposure is the use of ñmillimeter waves,ò part of the 5G system and the ñInternet of Thingsò or IoT.  

 

The increase in electrosmog is exponential. One way of illustrating this change is with a map of Wi-Fi 

hotspots around the world (Figure 2). 

 

 

 

 

1 Electrosmog refers to the entire non-ionizing part of the electromagnetic spectrum. 
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Figure 1 

 

 

 
 

Figure 2 

 

Blue spots are areas with Wi-Fi radiation back in 2002. Wi-Fi was initially used by governments, military, 

and universities. Over the course of 16 years, by 2018, (Figure 2) Wi-Fi hotspots have proliferated and 

can now be found virtually everywhereðin classrooms, in city parks, on city streetsðand these hotspots 

can be accessed by cell phone, tablets, and computers. All of this leads to high levels of cumulative 

radiation exposure. 
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The good news is that most of our exposure is self-generated. The exposure from cell towers, 5G 

transmitters, or smart meters is thrust upon us with little or no choice. Yet, some people have been able to 

get their smart meters replaced with analog meters or moved farther away from their home.  

 

I know an individual who goes into homes and monitors the levels of radiation and then helps people 

reduce their exposure. The key technologies causing the highest exposure in our homes are our cell 

phones, Wi-Fi, and cordless phones (Figure 3). These can be replaced with wire technology. Some homes 

have wireless security systems, baby monitors, wireless Wii games, and personal wearable technology. 

These technologies cumulatively increase exposure to microwave and radiofrequency radiation. 

 

 
 

Figure 3 

 

With cell phones, radiation drops very quickly with distance. Holding your cell phone away from your 

head even a few centimetres and not keeping it on your body will make a big difference.  

 

Yet, when it comes to Wi-Fi hotspots and cell towers, we have no choice. We have whole-body exposure 

24 hours a day. For this reason, I am much more concerned about cell towers than cell phones, as with 

cell phones you have a choice by determining how and how often you use it. 

 

Microwave frequencies penetrate walls. This is why one can get service inside a home and why we can 

pick up Wi-Fi from neighbouring homes as well. Metals can reflect, block, or focus radiofrequency 

radiation. Some people who are electrically sensitive cannot wear metal jewelry as a result.   

 

Keeping metal out of your bedroom is most important. If you keep that area electromagnetically ñcleanò 

during the night, your body can heal. Yet, if you have metal springs in your mattress they will act like 

antennas. If thereôs radiofrequency in your bedroom, from something you have generated or from 

something outside, the metal springs are going to focus the electromagnetic energy in your body while 

you sleep.  

 

We know microwaves are absorbed by water and this is how a microwave oven works. This is why you 

can heat a potato but not dried rice in a microwave oven. If you turn on a microwave oven in your 

kitchenðmost ovens leakðit will emit radiation that will also bounce off other metal objects. If you 
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stand directly in front of the microwave oven, you are getting the lionôs share of exposure. If you do 

microwave your food, which is not something I would recommend, it is important to leave the room and 

walk as far away as possible from your microwave oven. 

 

People exposed to electrosmog are getting sick with electrohypersensitivity (EHS). One of the best 

studies that document electrohypersensitivity was conducted by Santini (2001)2 in Spain. About 70% of 

the people living within 10 meters of a cell tower experienced fatigue very often. At 300 meters only 27% 

experienced fatigue very often. Other symptoms experienced included sleep disturbances and headaches. 

These symptoms are also more commonly experienced as we age. Consequently, I call this ñrapid aging 

syndrome.ò 

 

Health effects of EMFs seem to fit into three different categories (Figure 4). The first is cancer associated 

with broadcast antennas and radar, especially if individuals have worked or lived near these installations.3 

Tumors of the head (gliomas, meningiomas, acoustic neuromas, and salivary gland tumors) are associated 

with cell phones; and leukemia is associated with people living within 300 to 500 meters from a cell 

tower.4 The second issue is reproduction, first recorded with miscarriages among video display terminal 

operators. The most recent reproductive cases are with sperm damage and the use of cell phones or 

laptops computers in Wi-Fi mode.5 The third category is neurological and hormonal disturbances 

associated with electrohypersensitivity. These effects were first reported at the turn of the 20th century as 

neurasthenia, a weakening of the nervous system frequently experienced by telephone operators. 

 

Telephone operators in Toronto won a court case against Bell Canada that was attributed to them 

developing neurasthenia. Likewise, during World War II, men working at radar installations experienced 

microwave sickness or radiowave illness.   

 

More recently, they have also reported heart palpitations as symptoms of electrohypersensitivity.6 

 

 
2 Santini R et al. Study of the health of people living in the vicinity of mobile phone base stations. Occup Med (Lond) 51(6):410ï

413, 2001.  
3 Lester, J.R. and D.F. Moore. 1982. Cancer Mortality and Air Force Bases. Journal of Bioelectricity 1(1): 72ï82. 
4 Pachuau L. RF radiation from mobile phone towers and their effects on human body. Indian Journal of Radio & Space Physics 

(IJRSP), 2017. 
5 Gorpinchenko O. The influence of direct mobile phone radiation on sperm quality. Central European Journal of Urology. 2014; 
67(1):65ï71. 
6 Electrohypersensitivity (EHS) is an Environmentally-Induced Disability that Requires Immediate Attention. Havas, M. J Sci 

Discov(2019); 3(1):jsd18020; DOI:10.24262/jsd.3.1.18020. 
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Figure 4 

 

Whereas initially EMF exposures were limited to occupations, currently everyone is exposed as the levels 

are increasing and sources are ubiquitous. They are virtually everywhere, and it is difficult to get away 

from them.  

 

In my opinion, we are witnessing an emerging health crisis. Chronic illness is on the increase. The 

illnesses we associate with the elderly are being increasingly experienced among younger people.  

 

Doctors tell me that the symptoms people are coming in with are not responding to medication. In other 

words, they increasingly have patients coming in who they simply cannot treat effectively. One 

contributing reason physicians cannot treat patients may be because they are constantly bathed in 

electromagnetic pollution and have poor electromagnetic hygiene. So they keep returning to a toxic home 

environment. 

 

Using mold as an example, no one would question the harmful effects of having serious mold in your 

home. Likewise, you would not live next to an oil refinery. Few of us relate a ñsmart homeò to poor 

electromagnetic hygiene, yet, cumulatively, electromagnetic technologies are a significant form of 

underregulated, poor electromagnetic hygiene. We do not need to treat the symptoms, we need to deal 

with the original cause of the problem. Everyday antennas are being placed very close to homes where the 

levels of radiation inside buildings end up being very high. Unfortunately, Health Canada is doing little to 

nothing to protect public health as it relates to electrosmog. 

 

We do not know how many people in the world are electrically hypersensitive, but the general scientific 

consensus is that it is less than 10%.7 Perhaps somewhere between 1 and 5% have severe sensitivity. 

Roughly a third of the population have mild to moderate symptoms when they are exposed. If we take the 

population of Toronto, this is almost 200,000 people who have severe sensitivity; in Ontario it is almost 

500,000; and in Canada, more than one million people may have severe sensitivity. People with EHS are 

going to suffer even more when 5G comes in, as 5G adds another dimension of exposure, not only 

millimeter waves, but also lower frequencies. It does not replace 4G, it is layered on top of all the other 

generation technologies that we have. 

 

7 Electrohypersensitivity as a Newly Identified and Characterized Neurologic Pathological Disorder: How to Diagnose, Treat, and 

Prevent It. Belpomme D. Philippe I. Int. J. Mol. Sci. 2020; 21(6),1915. 
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To explain electrosensitivity, I use the flood analogy. If the level of water is low, there is no effect, or very 

minimal effect. Currently, about a third of the population is treading water, which means they are using up 

a lot of energy just to maintain homeostasis. Once they exhaust their energy, that is when illnesses come 

in, as the body simply cannot cope. If you are under the waterline, you are classified as electrically 

hypersensitive. If fewer people can work, we are going to be in dire straits as a society. If 5G becomes a 

tsunamiðwhat some people are predictingðeven Noahôs Ark is not going to make a difference.  

 

5G is untested. We do not know exactly what is going to come with it, but we know that 5G radiation is 

going to have some adverse biological effects. There is absolutely no reason why this part of the spectrum 

would not be biologically active when every other part of the electromagnetic spectrum is. 

 

Some people say that electrical hypersensitivity is psychosomatic. While there is a psychosomatic 

element to it, as there is to all illness, we have tremendous scientific evidence that physiological changes 

occur in the body as a direct result of electromagnetic radiation. We have done research examining the 

effects on the heart, the autonomic nervous system, and the blood.  

 

If you prick your finger and examine the blood under the microscope, there is no rouleaux formation in a 

clean electromagnetic environment, whereas Wi-Fi, a cordless phone, or any kind of microwave radiation 

for 10 minutes causes these formations (Figures 5 & 6).8 

 

 
 

Figure 5 

 

8 Havas, M. (2014). Electrosmog and Electrosensitivity: What Doctors Need to Know to Help their Patients Heal. Havas M. Anti-

Aging Therapeutics Volume XV. 2014. 
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Figure 6 

 

This is my blood and, based on these results, I would classify myself as being electrically hypersensitive, 

despite not always knowing when I am exposed. Rouleau is going to interfere with the ability of blood to 

circulate. Symptoms may vary from individual to individual. In very severe cases, it could lead to a stroke 

or sudden cardiac arrest. While not everyone responds in this wayðthere are people who doðif you can 

monitor it with pre- and post-exposure this is one way of diagnosing someone with 

electrohypersensitivity. 

 

What are some of the solutions? The acronym I use is ñRIDEò for treating people who are electrically 

hypersensitive. Reduce your exposure; build up your Immune system; Detoxify your body; and gently 

deal with Emotional trauma experienced because of loss of access to many places and lack of support by 

friends and family.9  

 

Stress takes on many forms including physical, mental, and emotional. It is a known factor in disease 

causation. If you are a person who sees a cell tower and reacts strongly emotionally, you are doing 

damage to your body, regardless of whether or not you are exposed to radiation. Therefore, it is critical to 

minimize that stress to avoid the ñfight-or-flightò response.  

 

Up-regulation of the sympathetic nervous system leads to poor sleep and hence chronic fatigue during the 

day. A lot of healing is done during the night and that is why it is so important to keep an 

electromagnetically clean bedroom. As described in the work of Dr. Hans Salye, ñEvery stress leaves an 

indelible scar. And the organism pays for the survival after a stressful situation by becoming a little 

older.ò Thus, when I said rapid aging syndrome, there is physiological evidence which actually supports 

this claim at the cellular level.10 

 

Heart rate variability is a way of testing the autonomic nervous system. I have published peer-reviewed 

research on this in a double-blind, sham-controlled study. We asked the question, ñDoes radiation from a 

cordless phone affect the heart?ò The cordless phone we used emitted radiation constantly when plugged 

into an electrical outlet. Subjects did not know when they were exposed and when they were not. Dr. 

 

9 Dirty Electricity Elevates Blood Sugar Among Electrically Sensitive Diabetics and May Explain Brittle Diabetes. Havas, M. 
Electromagnetic Biology and Medicine. Vol. 27(2), pp. 135ï146. 2008. 
10 Havas, M. (2014). Electrosmog and Electrosensitivity: What Doctors Need to Know to Help their Patients Heal. Havas M. Anti-

Aging Therapeutics Volume XV. 2014. 



 

17 

Jeffrey Marrongelle in Pennsylvania, an expert on heart rate variability, analyzed the data and did not 

know who was exposed or when.  

 

During testing, a person would lay on a massage table or bed and the base station of a cordless phone 

would be placed near their head (not visible to the person). Many of the subjects did not respond to this 

radiation, but some did and they experienced an irregular or a rapid heart rate. These ñrespondersò often 

experienced an up-regulation of the sympathetic nervous system and down-regulation of the 

parasympathetic nervous system during exposure. This is a typical fight-or-flight stress response. 

 

I have worked with a lot of teachers, and they tell me that anxiety levels in the classroom are abnormally 

high. At least part of this may be due to some combination of Wi-Fi in the classroom, nearby cell phone 

antennas, and students using cell phones.  

 

Students are complaining of heart palpitations. Some students have been equipped with heart monitors to 

determine the source of the problem. Several students in a small community in Ontario experienced 

sudden cardiac arrest after exercise class and after Wi-Fi was introduced to the school. The youngest was 

a 13-year old. Sudden cardiac arrest in this particular community was 40 times higher than the national 

average. This happened after Wi-Fi was placed in the school. The schools are taking this seriously and 

while they are not admitting or willing to determine if this is due to Wi-Fi, they are putting in 

defibrillators as a precaution.11 

 

We have known that microwaves affect the heart since 1969, if not earlier, when workers in the 

microwave field had to have cardiac testing to ensure they didnôt have some abnormalities (Figure 7). 

Perhaps that is what we should be doing with students and teachers at the beginning of the school year to 

determine if they have supraventricular tachycardia (SVT) or any other heart condition that may 

predispose them to cardiac arrest in the presence of microwave radiation. Neither students nor teachers 

should be exposed to microwave radiation in their learning environment.  

 

 
 

Figure 7 

 

 

11 Reversed reciprocating paroxysmal tachycardia controlled by guanethidine in a case of Wolff-Parkinson-White syndrome. Harris 

WE. Semler HJ. Griswold HE. American Heart Journal 67.6 (1964): 812ï816. 
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There is technology that will help reduce exposure. Shield your smart meter, put RF-reflecting film on 

your windows, reduce exposure by painting walls with special RF-absorbing paint, and put a canopy 

(silver mesh) around your bed.  

 

There are 12 easy steps to electromagnetic hygiene and these can be found on the Electrosensitive Society 

website (www.electrosensitivesociety.com). Sheena Symington is the Director of the Electrosensitive 

Society. Its website is designed to provide valuable information to help healthcare practitioners as well as 

those who have or know of someone with EHS. We need health providers to become familiar with this 

phenomena. They need to be able to diagnose this illness and to provide advice on how to help their 

patients heal.  

 

I really believe that electromagnetic hygiene is the missing link to vibrant health. If we can get rid of 

electrosmog exposure, a lot of people will have improved health as a result. 

http://www.electrosensitivesociety.com/
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Abstract 

 

Regulators state two requirements before recognizing relationships between low exposures to microwave 

or radiofrequency radiation and adverse effects on health: 1) evidence of mechanisms by which biological 

effects may occur; and 2) evidence of effects that are both ñestablishedò and ñadverse.ò Microwave 

catalysisðan established, commercialized tool of chemistsðgreatly accelerates chemical reactions and 

influences product distribution, with lower energy inputs and at lower temperatures than conventional 

heating. Microwave irradiation lowers the activation energy for reactions, and can be more effective in 

dispersed mixtures that mimic membrane systems. Microwave catalysis is an established mechanism, 

consistent with cellular and physiological harms observed with exposures at levels below regulatory 

limits. 

 

 

Introduction 

 

With the goal to connect everything to everything else, the number of wireless devices such as cell 

phones, Wi-Fi, antenna installations, and an increasing plethora of devices in the ñInternet of Thingsò are 

projected to reach one million per square kilometer,1 all transmitting and receiving data carried on 

microwave or radiofrequency radiation (MW/RFR). 

 

Health Canadaôs Safety Code 6 asserts that exposures pose acceptable risks, as long as the level of 

radiation does not heat tissues excessively. No effects documented at lower exposure levels are 

considered by regulators to be both substantially ñadverseò and ñestablished,ò2,3 although this guideline 

was criticized as not being rigorously developed.4 

 

MW/RFR is ñnon-ionizingò radiation, meaning that a single photon does not remove an electron from an 

atom. Visible light is also non-ionizing, yet the eye can sense exquisitely low exposuresðeven single 

photons.5 It is not unreasonable that even low levels of non-ionizing photons of MW/RFR, transmitting 

 

1 Sharma L, Javali A, Sarkar S, Tengshe R, Jha MK, Routray SK. Optical Wireless Hybrid Networks for 5G. In: Janyani V, Singh G, 

Tiwari M, dôAlessandro A, editors. Optical and Wireless Technologies. Singapore: Springer; 2020. p. 65ï71. (Lecture Notes in 
Electrical Engineering). 
2 Health Canada, Government of Canada. Limits of Human Exposure to Radiofrequency Electromagnetic Energy in the Frequency 

Range from 3 kHz to 300 GHz. Safety Code 6 [Internet]. 2015 [cited 2017 Mar 24]. Available from: http://www.hc-sc.gc.ca/ewh-

semt/consult/_2014/safety_code_6-code_securite_6/final_finale-eng.php 
3 A Review of Safety Code 6 (2013): Health Canadaôs Safety Limits for Exposure to Radiofrequency Fields | The Royal Society of 
Canada [Internet]. [cited 2018 Sep 8]. Available from: https://rsc-src.ca/en/review-safety-code-6-2013-health-canadas-safety-limits-

for-exposure-to-radiofrequency-fields 
4 House of Commons Standing Committee on Health - HESA (41-2). Radiofrequency electromagnetic radiation and the health of 
Canadians - Report 13 - Radiofrequency electromagnetic radiation and the health of Canadians [Internet]. [cited 2016 Nov 15]. 

Available from: 

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=41&Ses=2&DocId=8041315 
5 Tinsley JN, Molodtsov MI, Prevedel R, Wartmann D, Espigul®-Pons J, Lauwers M, et al. Direct detection of a single photon by 

humans. Nat Commun [Internet]. 2016 Jul 19 [cited 2020 Jan 16];7. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4960318/ 

http://www.hc-sc.gc.ca/ewh-semt/consult/_2014/safety_code_6-code_securite_6/final_finale-eng.php
http://www.hc-sc.gc.ca/ewh-semt/consult/_2014/safety_code_6-code_securite_6/final_finale-eng.php
https://rsc-src.ca/en/review-safety-code-6-2013-health-canadas-safety-limits-for-exposure-to-radiofrequency-fields
https://rsc-src.ca/en/review-safety-code-6-2013-health-canadas-safety-limits-for-exposure-to-radiofrequency-fields
http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=41&Ses=2&DocId=8041315
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4960318/
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information with rapid and irregular fluctuations of electromagnetic fields (interlinked electrical and 

magnetic fields) have biological effects. 

 

 
 

Figure 1 

 

Health Canadaôs ñno cooking = no harmò premise is challenged by observations of adverse effects from 

exposures simulated in laboratories and in real life that include impacts on male fertility, early life 

development, cancer, and amplification of effects of chemical toxicants (e.g., co-carcinogenicity, and 

effects of lead on child behaviour).6,7 

 

Bridging this disconnect between the regulatory premise regarding harms and scientific observations of 

effects below regulatory thresholds, experimental observations include subcellular oxidative stress and 

DNA damage,8,9 and interaction with calcium channels through membranes,10 that may precipitate 

observed adverse effects and dysfunction.11 

 

Basic research in inanimate systems, however, is another line of evidence that MW/RFR exerts effects 

independent of heating. This evidence has received less attention in the context of health effects of 

radiation for telecommunications. ñMicrowave catalysisòðacceleration of chemical reactions at 

comparable or even lower temperatures than achieved with heating such as a steam jacketðmay underlie 

observations in more complex, living systems.  

 

6 Miller AB, Sears ME, Morgan LL, Davis DL, Hardell L, Oremus M, et al. Risks to Health and Well-Being From Radio-Frequency 
Radiation Emitted by Cell Phones and Other Wireless Devices. Front Public Health [Internet]. 2019 [cited 2019 Aug 13];7. 

Available from: https://www.frontiersin.org/articles/10.3389/fpubh.2019.00223/full 
7 Belyaev I, Dean A, Eger H, Hubmann G, Jandrisovits R, Kern M, et al. EUROPAEM EMF Guideline 2016 for the prevention, 

diagnosis and treatment of EMF-related health problems and illnesses. Reviews on Environmental Health [Internet]. 2016 [cited 

2017 Mar 14];31(3):363ï397. Available from: 
https://www.researchgate.net/publication/305689940_EUROPAEM_EMF_Guideline_2016_for_the_prevention_diagnosis_and_trea

tment_of_EMF-related_health_problems_and_illnesses 
8 Yakymenko I, Tsybulin O, Sidorik E, Henshel D, Kyrylenko O, Kyrylenko S. Oxidative mechanisms of biological activity of low-
intensity radiofrequency radiation. Electromagn Biol Med. 2016;35(2):186ï202. 
9 Blank M, Goodman RM. Electromagnetic fields and health: DNA-based dosimetry. Electromagnetic Biology and Medicine 

[Internet]. 2012 Dec 1 [cited 2019 May 27];31(4):243ï9. Available from: https://doi.org/10.3109/15368378.2011.624662 
10 Pall ML. Wi-Fi is an important threat to human health. Environmental Research. 2018 Jul;164:405ï16. 
11 Terzi, M., Ozberk, B., Deniz, O. G., & Kaplan, S. (2016). The role of electromagnetic fields in neurological disorders. Journal of 

chemical neuroanatomy, 75, 77ï84. 

https://www.frontiersin.org/articles/10.3389/fpubh.2019.00223/full
https://www.researchgate.net/publication/305689940_EUROPAEM_EMF_Guideline_2016_for_the_prevention_diagnosis_and_treatment_of_EMF-related_health_problems_and_illnesses
https://www.researchgate.net/publication/305689940_EUROPAEM_EMF_Guideline_2016_for_the_prevention_diagnosis_and_treatment_of_EMF-related_health_problems_and_illnesses
https://doi.org/10.3109/15368378.2011.624662
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Chemistry, the basis of life  

 

Medically, life is defined on the basis of myriad chemical and electro-chemical reactions and interactions. 

In order to understand at the most fundamental level how energy from wireless devices can have 

biological effects, it is helpful to consider effects of MW/RFR on biochemistry.  

 

A chemical reaction is the joining up or breaking apart of atoms and molecules, as electrons shift. As 

shown in Figure 1, each reaction is via a ñtransition stateò with specific alignment of molecule(s). The 

speed and reversibility of a reaction is determined in part by the changes in energy to achieve the 

transition state (the ñactivation energyò), and to form reaction product(s). Some reactions may proceed in 

multiple possible ways, with a number of products, and product distribution is related to steric 

(geometric) issues and energetics. Reversibility of reactions and equilibrium states depends upon a 

number of factors, including the activation energy for the reverse reaction. 

 

Acceleration of chemical reactions or catalysis occurs when the activation energy required to initiate 

reaction of molecule(s) is lowered. Catalysis of (bio)chemical reactions is well known and additives may 

be used by chemical engineers and chemists for more rapid, complete, and sometimes more specific 

chemical conversion. Catalysis also occurs with low-level MW exposure.12,13,14 Microwave catalysis was 

described by chemists and chemical engineers roughly a half-century ago; a 2001 review with 603 

references describes hundreds of long-standing ñmicrowave assistedò chemical reactions,15 and a journal 

Current Microwave Chemistry reports on these effects and efficiencies in chemistry, including 

biochemistry.16 For example, a biochemical medical test develops in less than 5 minutes with MW 

exposure, versus 18 hours using conventional heating,17 and MW radiation is used to accelerate enzymatic 

alteration of DNA.18 

 

There is distinct cognitive dissonance when commercial enterprises can exploit a phenomenon that Health 

Canada insists does not occur.   

 

 
12 Zhou J, Xu W, You Z, Wang Z, Luo Y, Gao L, et al. A new type of power energy for accelerating chemical reactions: the nature of 

a microwave-driving force for accelerating chemical reactions. Sci Rep [Internet]. 2016 Apr 27 [cited 2017 Jan 11];6. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846869/ 
13 Kishimoto F, Matsuhisa M, Kawamura S, Fujii S, Tsubaki S, Maitani MM, et al. Enhancement of anodic current attributed to 

oxygen evolution on Ŭ-Fe2O3 electrode by microwave oscillating electric field. Sci Rep [Internet]. 2016 Oct 14 [cited 2017 Jan 

15];6. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5064412/ 
14 Kokel A, Schªfer C, Tºrºk B. Application of microwave-assisted heterogeneous catalysis in sustainable synthesis design. Green 

Chemistry [Internet]. 2017 [cited 2018 May 25];19(16):3729ï51. Available from: http://xlink.rsc.org/?DOI=C7GC01393K 
15 Lidstrºm P, Tierney J, Wathey B, Westman J. Microwave assisted organic synthesisða review. Tetrahedron [Internet]. 2001 Nov 5 

[cited 2017 Jan 15];57(45):9225ï83. Available from: http://www.sciencedirect.com/science/article/pii/S0040402001009061 
16 Current Microwave Chemistry. [cited 2019 Feb 7]. Available from: https://benthamscience.com/journals/current-microwave-
chemistry/ 
17 Ahirwar R, Tanwar S, Bora U, Nahar P. Microwave non-thermal effect reduces ELISA timing to less than 5 minutes. RSC Adv. 

2016 Feb 18;6(25):20850ï7. 
18 Das RH, Ahirwar R, Kumar S, Nahar P. Microwave-mediated enzymatic modifications of DNA. Analytical Biochemistry 

[Internet]. [cited 2019 May 21];471:26ï8. Available from: https://www.academia.edu/22412981/Microwave-

mediated_enzymatic_modifications_of_DNA 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846869/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5064412/
http://xlink.rsc.org/?DOI=C7GC01393K
http://www.sciencedirect.com/science/article/pii/S0040402001009061
https://benthamscience.com/journals/current-microwave-chemistry/
https://benthamscience.com/journals/current-microwave-chemistry/
https://www.academia.edu/22412981/Microwave-mediated_enzymatic_modifications_of_DNA
https://www.academia.edu/22412981/Microwave-mediated_enzymatic_modifications_of_DNA
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Figure 2: Reaction Pathway and Chemical Catalysis 

Ea = energy of activation; X = chemical reactant(s); Y = chemical product(s); (delta) ȹH = change in 

free energy between reactants X and products Y 

 

Microwave radiation affects molecules that have an uneven electrical charge distribution, called polar 

molecules. This is seen in everyday life, in microwave ovens, with efficient heating of water (in H2O the 

oxygen O is more negatively charged while the hydrogen H atoms are more positively charged), and with 

poor heating of oil that has a more uniform electrical charge distribution. Heating is the result of vibration 

of polar molecules.  

 

Microwave catalysis can be optimized in multi-phase systems, with non-polar chemicals dispersed in the 

reaction mixtures. It is thought that reactants may more readily align on the interface between a polar 

(e.g., aqueous) and non-polar (e.g., oil or lipid) substance in a suspension. This affects not only the speed 

of reactions but also the identities of chemical products when more than one outcome is possible. 

 

MW/RFR effects in living systems 

 

Catalysis does not occur equally for all biochemical reactions,15 so in living systems, the differential 

acceleration of some reactions may disrupt the finely tuned biochemical cascades of metabolism, genetic 

replication, transcription into proteins, signal transmission along nerves, and other reactions. The 

resulting molecular damage, chemical imbalances and dysfunction would be consistent with observed 

biochemical (e.g., DNA damage, increased ion flux through membranes, and oxidative stress) and health 

effects in humans, animals, plants, and isolated cells (e.g., as reviewed in the context of buildings).19 

  

 
19 Clegg FM, Sears M, Friesen M, Scarato T, Metzinger R, Lee Russell C, et al. Building science and radiofrequency radiation: What 

makes smart and healthy buildings. Building and Environment [Internet]. 2019 Aug 6 [cited 2019 Sep 4];106324. Available from: 

http://www.sciencedirect.com/science/article/pii/S0360132319305347 

http://www.sciencedirect.com/science/article/pii/S0360132319305347
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Membranes surrounding cells as well as subcellular features such as mitochondria and nuclei are 

phospholipid bilayers, with polar phosphate groups on the surfaces, and long lipid (non-polar) molecules 

intertwined in the centre of the membrane. Differential effects of MW/RFR on polar versus non-polar 

materials sheds light on the profound effects of MW/RFR on membranes, as the non-polar lipid bilayer is 

relatively unaffected whereas the polar phospho- groups on the surfaces of membranes, as well as other 

polar groups listed above, vibrate under the influence of the radiation. This causes stress and potential 

degradation of membranes and other structures.  

 

 
Figure 3 

 

Membrane-embedded systems of enzymes are key features for metabolism, synthesis, and catabolism, for 

example, in the mitochondria, ribosomes, nucleus, and endoplasmic reticulum. Tissues with rapid 

metabolism and growth, such as in the testes, are affected.20,21 Proteins embedded in cell membranes such 

as transport channels can be affected, and their stable location in the lipid membrane will be disturbed. Dr. 

Martin Pall has compiled a large body of research on effects of MW/RFR on calcium channels and 

increased ñleakageò of cations (particularly calcium) across membranes, with beneficial (e.g., enhanced 

bone growth) or adverse effects.22 

 

Amino acids in proteins, DNA, enzymes, receptors, and pores to transfer ions and chemicals are 

embedded in membranes. All of these have non-uniform charge distributions, that are key to their 

 
20 La Vignera S, Condorelli RA, Vicari E, DôAgata R, Calogero AE. Effects of the Exposure to Mobile Phones on Male 

Reproduction: A Review of the Literature. Journal of Andrology [Internet]. 2012 May 6 [cited 2017 Mar 4];33(3):350ï6. Available 

from: http://onlinelibrary.wiley.com/doi/10.2164/jandrol.111.014373/abstract 
21 Adams JA, Galloway TS, Mondal D, Esteves SC, Mathews F. Effect of mobile telephones on sperm quality: A systematic review 

and meta-analysis. Environment International [Internet]. 2014 Sep [cited 2017 Mar 27];70:106ï12. Available from: 

http://www.sciencedirect.com/science/article/pii/S0160412014001354 
22 Pall ML. Electromagnetic fields act via activation of voltage-gated calcium channels to produce beneficial or adverse effects. J 

Cell Mol Med [Internet]. 2013 Aug [cited 2019 Jun 27];17(8):958ï65. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3780531/ 

http://onlinelibrary.wiley.com/doi/10.2164/jandrol.111.014373/abstract
http://www.sciencedirect.com/science/article/pii/S0160412014001354
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3780531/
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structures and functions. These interact with MW/RFR, which is electromagnetic radiation, with 

fluctuating electric and magnetic fields. Barnes and Greenebaum describe theoretically and 

experimentally how very low magnetic fields affect chemical reactions and cellular dysfunction.23,24 

 

Nerves are surrounded by fatty, electrically inert, insulating myelin. The polar structures associated with 

electrical nerve signal conduction interact with fluctuating electromagnetic fields while the myelin 

doesnôt, causing stress and breakdown of the interface between the interior nerve and its myelin sheath. 

Childrenôs and adolescentsô nervous systems and myelin are still developing, making them more 

vulnerable to harm from MW/RFR.25 

 

 
Figure 4 

 

Polarization of membranes and maintenance of concentration differentials of various molecules is central 

to the function of the nervous systemðboth of transmission of the action potential along the axon, and 

increased calcium release via damaged channels at the synapse. Interestingly, calcium channel-blocking 

medications may help to ameliorate some neuropsychiatric symptoms associated with MW/RFR in 

sensitive individuals.26 

 

 

23 Barnes F, Greenebaum B. Some Effects of Weak Magnetic Fields on Biological Systems: RF fields can change radical 

concentrations and cancer cell growth rates. IEEE Power Electronics Magazine [Internet]. 2016 Mar [cited 2017 Mar 26];3(1):60ï8. 
Available from: http://ieeexplore.ieee.org/document/7425396/ 
24 Barnes F, Greenebaum B. Role of radical pairs and feedback in weak radio frequency field effects on biological systems. 

Environmental Research [Internet]. 2018 May 1 [cited 2020 Sep 25];163:165ï70. Available from: 
http://www.sciencedirect.com/science/article/pii/S0013935118300379 
25 Redmayne M, Johansson O. Could myelin damage from radiofrequency electromagnetic field exposure help explain the 

functional impairment electrohypersensitivity? A review of the evidence. J Toxicol Environ Health B Crit Rev. 2014;17(5):247ï58. 
26 Pall ML. Microwave frequency electromagnetic fields (EMFs) produce widespread neuropsychiatric effects including depression. 

Journal of Chemical Neuroanatomy [Internet]. 2016 Sep [cited 2017 Jan 13];75, Part B:43ï51. Available from: 

http://www.sciencedirect.com/science/article/pii/S0891061815000599 

http://ieeexplore.ieee.org/document/7425396/
http://www.sciencedirect.com/science/article/pii/S0013935118300379
http://www.sciencedirect.com/science/article/pii/S0891061815000599
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Figure 5 

 

Decades of research has repeatedly demonstrated DNA damageðboth single- and double-strand breaksð

in laboratory cultures, blood cells, buccal scrapings, and sperm.8 Blank and Goodman proposed a DNA-

based metric to assess health effects of MW/RFR based on protein synthesis resulting from stress 

response.9 A 2019 review of DNA damage measurements in cell cultures of human or animal cells called 

into doubt this finding, indicating that smaller studies are more likely to result in positive findings.27 

Unfortunately, in grading of the evidence the authors failed to consider funding,28 baseline DNA status, or 

the fact that genotoxicity has been poorly predicted using tissue culture studies.29 

 

 
27 Vijayalaxmi, Prihoda TJ. Comprehensive Review of Quality of Publications and Meta-Analysis of Genetic Damage in 

Mammalian Cells Exposed to Non-Ionizing Radiofrequency Fields. rare [Internet]. 2018 Oct [cited 2019 Jun 27];191(1):20ï30. 

Available from: http://bioone.org/journals/Radiation-Research/volume-191/issue-1/RR15117.1/Comprehensive-Review-of-Quality-
of-Publications-and-Meta-Analysis-of/10.1667/RR15117.1.full 
28 Huss A, Egger M, Hug K, Huwiler-M¿ntener K, Rººsli M. Source of Funding and Results of Studies of Health Effects of Mobile 

Phone Use: Systematic Review of Experimental Studies. Environmental Health Perspectives [Internet]. 2007 Jan [cited 2019 Jun 
6];115(1):1ï4. Available from: https://ehp.niehs.nih.gov/doi/10.1289/ehp.9149 
29 Corvi R, Madia F. In vitro genotoxicity testingïCan the performance be enhanced? Food and Chemical Toxicology [Internet]. 

2017 Aug 1 [cited 2019 Jun 27];106:600ï8. Available from: http://www.sciencedirect.com/science/article/pii/S0278691516302903 

http://bioone.org/journals/Radiation-Research/volume-191/issue-1/RR15117.1/Comprehensive-Review-of-Quality-of-Publications-and-Meta-Analysis-of/10.1667/RR15117.1.full
http://bioone.org/journals/Radiation-Research/volume-191/issue-1/RR15117.1/Comprehensive-Review-of-Quality-of-Publications-and-Meta-Analysis-of/10.1667/RR15117.1.full
https://ehp.niehs.nih.gov/doi/10.1289/ehp.9149
http://www.sciencedirect.com/science/article/pii/S0278691516302903
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Figure 6 

 

In the face of plummeting male fertility,30 evidence that cell phones in pockets and laptops on laps 

damage sperm and impair fertility20,21 provides strong reasons for changes in technologies and strong 

precautionary advice. 

 

30 Levine H, Jßrgensen N, Martino-Andrade A, Mendiola J, Weksler-Derri D, Mindlis I, et al. Temporal trends in sperm count: a 
systematic review and meta-regression analysis. Hum Reprod Update [Internet]. [cited 2017 Jul 26];1ï14. Available from: 

https://academic.oup.com/humupd/article/doi/10.1093/humupd/dmx022/4035689/Temporal-trends-in-sperm-count-a-systematic-

review 

https://academic.oup.com/humupd/article/doi/10.1093/humupd/dmx022/4035689/Temporal-trends-in-sperm-count-a-systematic-review
https://academic.oup.com/humupd/article/doi/10.1093/humupd/dmx022/4035689/Temporal-trends-in-sperm-count-a-systematic-review
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Figure 7 

 

Another membrane, the blood-brain barrier is impaired with exposure to MW/RFR, and enhanced toxicity 

of chemicals such as lead has been observed in a study of 2,422 Korean school children, where the 

children in the quartile with both highest cell phone call times and highest blood lead levels exhibited 

significantly greater attention deficit hyperactivity disorder symptoms.31 Potentiation of toxicities of other 

exposures by MW/RFR has also been observed in animal studies, particularly of chemical32,33 as well as 

gamma radiation34 co-carcinogens.  

 

Public health and costs 

 

In Canada, public health is declining, such that the historical diseases of aging are no longer the diseases 

of the aged. Chronic diseases and cancers (associated with obesity) are increasing in younger Canadians.35 

At the same time, public health care costs reached $260 billion in 2019, and are increasing faster than the 

gross domestic product. In addition are private costs, lost opportunities, lost productivity, and heartache.  

 
31 Byun Y-H, Ha M, Kwon H-J, Hong Y-C, Leem J-H, Sakong J, et al. Mobile Phone Use, Blood Lead Levels, and Attention Deficit 

Hyperactivity Symptoms in Children: A Longitudinal Study. PLOS ONE [Internet]. 2013 Mar 21 [cited 2019 May 18];8(3):e59742. 

Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0059742 
32 Lerchl A, Klose M, Grote K, Wilhelm AFX, Spathmann O, Fiedler T, et al. Tumor promotion by exposure to radiofrequency 

electromagnetic fields below exposure limits for humans. Biochem Biophys Res Commun. 2015 Apr 17;459(4):585ï90. 
33 Tillmann T, Ernst H, Streckert J, Zhou Y, Taugner F, Hansen V, et al. Indication of cocarcinogenic potential of chronic UMTS-

modulated radiofrequency exposure in an ethylnitrosourea mouse model. International Journal of Radiation Biology. 2010 Jul 

1;86(7):529ï41. 
34 Soffritti M, Giuliani L. The carcinogenic potential of non-ionizing radiations: The cases of S-50 Hz MF and 1.8 GHz GSM 

radiofrequency radiation. Basic & Clinical Pharmacology & Toxicology [Internet]. 2019 [cited 2019 Jun 27];0(0). Available from: 

https://onlinelibrary.wiley.com/doi/abs/10.1111/bcpt.13215 
35 Brenner DR, Ruan Y, Shaw E, OôSullivan D, Poirier AE, Heer E, et al. Age-standardized cancer-incidence trends in Canada, 

1971ï2015. CMAJ [Internet]. 2019 Nov 18 [cited 2019 Nov 18];191(46):E1262ï73. Available from: 

https://www.cmaj.ca/content/191/46/E1262 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0059742
https://onlinelibrary.wiley.com/doi/abs/10.1111/bcpt.13215
https://www.cmaj.ca/content/191/46/E1262
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A 2018 review of biological and health effects of MW/RFR concluded that rapidly increasing levels of 

MW/RFR poses serious global threats,11 with at least 10 reviews demonstrating the following effects 

associated with typical exposures to MW/RFR: 

 

¶ Cellular DNA damage 

¶ Changes in testis structure, lowered sperm quantity and quality 

¶ Neurological/neuropsychiatric effects 

¶ Apoptosis/cell death 

¶ Calcium overload 

¶ Endocrine effects. 
 

Is this an experiment? 

 

Some characterize the unprecedented, rapid escalation of RFRðfrom personal use of wireless devices, 

Wi-Fi, intensive deployment of ñsmall cellò antennae throughout communities, increasing installations on 

existing towers, and widespread coverage of natural areas from satellites in orbitðas an ñexperiment.ò 

They deride being treated like lab rats.  

 

In fact, todayôs rapid deployment of novel technologies with more frequency bands and complex 

modulations in intensive arrays is much worse than an ñexperiment.ò We are not tracking exposures to 

more and more wireless devices and connectivity in nurseries and schools, homes and the community, at 

work and at play, including around and for use by very young children.  

 

Environmental exposures and effects on birds and insects, critical to ecosystems, are little known. 

Simplistic research and campaigns focus on one factor at a time rather than integrating radiation, 

pesticides, climate change, and habitat loss.   

 

Characterization of rollout of 5G / ñInternet of Things,ò with untested exposures and expected adverse 

effects, is unscientific.  

 

An ethical ñexperimentò would entail: 

 

1. a justifiable hypothesis that there will be ñno adverse effectò; 

2. approval of experimental design and data collection for exposed and unexposed populations; 

3. ethics approvals that are mandatory for all human and animal experimentation;  

4. informed consent from every participant (that is, everyone);  

5. interim analyses to halt the experiment at the first sign of problems; and  

6. analyses, public reporting of results, and discussion and implementation of logical next steps.  

 

None of this is in place. There is no ñunexposed population.ò What is unfolding is unscientific, even 

reckless. As with other harmful exposures, vested interests downplay effects and ascribe them to other 

factors. Meanwhile, harms to human health increase, countered only at great personal cost by those who 

both recognize the sources of their symptoms and have the wherewithal to address exposures. In this 

complex world, with sufficient data collection (personal exposures are not measured or recorded today), 

effects on human and ecological health might eventually be broadly recognizedðhopefully before 

considerable harm has accrued. 

 

Healthier solutions 

 

Wireless mobile communications offer hazards as well as conveniences. Although public health 

advantages of mobile communications in emergency response are self-evident, the risk/hazard trade-off is 

not met for a plethora of applications that could be physically connected. Examples include Internet and 
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intranet connections in schools and workplaces, wireless sensors and transmitters for fixed applications 

such as in buildings,19 frivolous applications in toys for all ages, and applications or entertainment that 

could be downloaded through a fixed connection before utilization. 

 

Just because you can do something wirelessly, doesnôt mean that you should. Optical fibre is being 

developed as a ñbackboneò for Internet with higher speed and bandwidth, and lower latency. Fibre needs 

to reach the ñfingers and toesò across communities and throughout buildings.1 Fibre (including wires) is 

more reliable, secure, resilient, and results in much lower greenhouse gas emissions than wireless.36 

Deployment of MW/RFR-emitting satellites for extensive, remote coverage will cause untold ecological 

harm to insects, birds, and higher fauna as a result of the radiation, atmospheric ozone layer damage from 

launches,37 and disruption of weather forecasting,38 stargazing and astronomy.39 

 

 

 

Figure 8 

 
36 Schoechle T. Re-Inventing Wires: The Future of Landlines and Networks [Internet]. National Institute for Science, Law & Public 

Policy. Washington DC, USA; 2018 [cited 2019 May 27]. Available from: http://electromagnetichealth.org/wp-

content/uploads/2018/05/Wires.pdf 
37 Ross M, Toohey D, Peinemann M, Ross P. Limits on the Space Launch Market Related to Stratospheric Ozone Depletion. 

Astropolitics [Internet]. 2009 Mar 5 [cited 2020 Jan 18];7(1):50ï82. Available from: https://doi.org/10.1080/14777620902768867 
38 Witze A. Global 5G wireless networks threaten weather forecasts. Nature [Internet]. 2019 Apr 26 [cited 2019 May 15];569:17. 
Available from: http://www.nature.com/articles/d41586-019-01305-4 
39 Staedter T. Stargazers fight to save the dazzling dark [Internet]. Experience Magazine. 2020 [cited 2020 Jan 20]. Available from: 

https://expmag.com/2020/01/stargazers-fight-to-save-the-dazzling-dark/ 

http://electromagnetichealth.org/wp-content/uploads/2018/05/Wires.pdf
http://electromagnetichealth.org/wp-content/uploads/2018/05/Wires.pdf
https://doi.org/10.1080/14777620902768867
http://www.nature.com/articles/d41586-019-01305-4
https://expmag.com/2020/01/stargazers-fight-to-save-the-dazzling-dark/
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Clinical Observations and the Evolution of Practice Guidelines for EHS 

 

 
Riina Bray MD  

Medical Director, Environmental Health Clinic , Womenôs College Hospital, Toronto, Canada 

 

Abstract 

 

Medical doctors require guidance in managing patients with electromagnetic field hypersensitivity. After 

15 years of observations, assessments, and management of these patients at the Environmental Health 

Clinic, preliminary guidelines have been developed to help todayôs doctors navigate this rising medical 

illness. Internationally, experts in this field have published guidelines that have been of great assistance. 

 

 

This presentation focuses on clinical observations made over the last 15 years at the Environmental 

Health Clinic. In conjunction with the European practice guidelines for Electromagnetic Hypersensitivity 

(EHS) created by the European Academy of Environmental Medicine,1 we have attempted to manage 

these patients given the constraints created by our Canadian health care system. The Environmental 

Health Clinic at Womenôs College Hospital is an academic unit affiliated with the Faculty of Medicine, 

University of Toronto. Ideally, this Clinic would run as a multidisciplinary clinic. It is the only one of its 

kind in Ontario and one of three in Canada. It was established in 1996 by the Ministry of Health and 

Long-Term Care, and is a Provincial resource. Patients with environmentally-linked, chronic, complex 

conditions travel in from all parts of Ontario. 

 

 
 

Figure 1 

 

What is environmental health? It is the study of effects upon human beings of external physical, chemical, 

and biological factors impacting on the general population. It is a public health-based discipline that is a 

determinant of health. It is a very important part of our public health domain.2 

 
1 EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of EMF-related health problems and illnesses. 

Belyaev I. Dean A. Eger H. Hubmann G. Jandrisovits R. et al. Rev Environ Health. 2016; 31(3):363ï397. 
2 Electromagnetic hypersensitivity: fact or fiction? Genuis SJ. Lipp CT. Sci Total Environ. 2012; 414:103ï12. 
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Over the past 15 years, we have had an increasing number of referrals of people who have 

electromagnetic hypersensitivity. It has presented as a huge burden of illness on the patient, for which our 

medical system and society are not prepared. Most patients come in self-diagnosed and finally realize that 

what is making them unwell canôt be seen but is pervasive in their environment. 

 

 
 

Figure 2 

 

We have such a gap of knowledge in this subset and poor understanding of this problem. It can affect all 

age groups and genders. Over the years, we have been gathering anecdotal evidence, making empirical 

observations, documenting, and counseling my peers. 

 

The definition of electromagnetic hypersensitivity is an awareness and or adverse symptomatology in 

response to electromagnetic fields.3,4 There are multiple variations of the same theme. The incidence of 

EHS has been rising exponentially over the years. EHS is a functional impairment. It is a spectrum 

disorder. In other words, there is a wide variety of degrees of impairment that one can exhibit.5 

 

 

3 Idiopathic environmental intolerance attributed to electromagnetic fields (IEI-EMF): A systematic review of identifying criteria. 

Baliatsas C. Van Kamp I. Lebret E. et al. BMC Public Health. 2012; 12(1). 
4 Electrosensibility and electromagnetic hypersensitivity. Leitgeb N. Schrottner J. Bioelectromagnetics. 2003; 24(6):387ï94. 
5 Reported functional impairments of electrohypersensitive Japanese: A questionnaire survey. Kato Y. Johansson O. 

Pathophysiology. 2012; 19(2):95ï100. 
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Figure 3 

 

 

 
 

Figure 4 

 

Patients may have genetic polymorphisms that determine the degree of susceptibility and vulnerability 

that renders them at higher risk of becoming electromagnetically sensitive due to an increased total body 

burden.6,7 Total toxic load, or total body burden, is related to a personôs lifetime exposures and stressors 

(their exposome from preconception until the present)8 that render the body a reservoir of inflammation, 

toxins/toxicants, and physiological malfunction. 

 

 
6 Wi-Fi is an important threat to human health. Martin PL. Environmental Research 2018; 164:405ï16. 
7 Metabolic and Genetic Screening of Electromagnetic Hypersensitive Subjects as a Feasible Tool for Diagnostics and Intervention. 

De Luca C. Thai JCS. Raskovic D. Cesareo E. Caccamo D. Trukhanov A. Korkina L. Mediators of Inflammation. 2014. 
https://doi.org/10.1155/2014/924184.  
8 What is new in the exposome? Vineis P. Robinson O. Chadeau-Hyam M. Dehghan A. Mudway I. Dagnino S. Environment 

International. 2020. 143. 
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There is ample evidence in the literature about the mechanisms of action surrounding EHS,9 which is a 

recognized disability under the Canadian Human Rights Commission, Federal sector.10 

 

Patients are reacting to electric fields (measured in volts per meter), magnetic fields (measured in 

milligauss or nanotesla), dirty electricity, radiofrequency radiation, and/or ground currents. Everyone 

needs to get on board to try to understand basic physics, in order to make decisions regarding acceptable 

levels of exposure for themselves and their loved ones. The parameters of radiation exposure include its 

frequency, intensity, proximity, and duration.11 

 

I want to mention the gene-environment interactions weôve been finding through genetic studies, and 

what is basically rendering these people more vulnerable. The findings overlap with Multiple Chemical 

Sensitivities, and degree of oxidative stress and nutritional status also make a difference in how this 

illness manifests.12 

 

 

 
 

Figure 5 

 

Allostatic load is ñthe wear and tear on the bodyò that accumulates as an individual is exposed to 

repeated or chronic stress, and is a term coined by McEwen and Stellar in 1993. It includes chemicals but 

also emotional and psychological stress that can tip the balance and cause genuine somatic pathology.13 

 

While we have biomarkers established to help us in our diagnosis of susceptibility to EHS, we are 

restricted because our laboratories do not have the capabilities. Sometimes we have to send samples to the 

United States for analysis. Under the influence of electromagnetic fields, cerebral blood flow is altered 

because of hypoperfusion leading to hypoxia scenario and inflammation. Symptoms and signs are in the 

 

9 The Medical Perspective on Environmental Sensitivities. Sears ME. Canadian Human Rights Commission. 2007. 
https://www.chrc-ccdp.gc.ca/sites/default/files/envsensitivity_en.pdf 
10 Canadian Human Rights Commission. Environmental sensitivity and scent-free policies. https://www.chrc-

ccdp.gc.ca/eng/content/policy-environmental-sensitivities. 2019. 
11 Cognitive and physiological responses in humans exposed to a TETRA base station signal in relation to perceived electromagnetic 

hypersensitivity. Wallace D. Eltiti S. Ridgewell A. et al. Bioelectromagnetics. 2012; 33(1):23ï39. 
12 Electrohypersensitivity as a Newly Identified and Characterized Neurologic Pathological Disorder: How to Diagnose, Treat, and 
Prevent It. Belpomme D. Philippe I. Int. J. Mol. Sci. 2020; 21(6),1915. 
13 Stress and the Individual: Mechanisms Leading to Disease. McEwen BS. Bruce S. Stellar E. Archives of internal medicine 153.18 

(1993): 2093ï2101. 
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realms of dermatology, DNA damage, cardiac, nervous system, fatigue, and pain. This is all explained in 

the literature in detail. The pathophysiology is very clear.14 

 

 
 

Figure 6 

 

In her previous talk, Dr. Sears explained the adverse biological effects, which are thermal or non-thermal. 

We are quite interested in the non-thermal effects. Under the non-thermal category, we see DNA damage, 

an immune system that gets suppressed, increased blood-brain barrier permeability, and thickening of 

blood viscosity with rouleaux formation. We also see dysregulation of the cardiovascular, neurological, 

and endocrine systems, cognitive problems, fatigue, tinnitus, headaches, ECG abnormalities, and 

disruption of sleep with alpha wave intrusions and reduced REM.15 

 

The clinical findings are not specific. There is a multimorbid picture of various overlapping problems. 

When patients come to our clinic, we have to pull and tease apart all those various parameters and factors, 

and this takes quite a bit of time.  

 

Basic rules to help with diagnosis and management are established by taking an exposure history. If you 

are not familiar with an exposure history, 16 you can download it at our Environmental Health Clinic 

website.17 Obviously, weôre ruling out other illnesses and diseases. Often, on physical examination there 

are usually neurological, dermatological, and cardiac signs.  

 

 

14 Microwave frequency electromagnetic fields (EMF's) produce widespread neuropsychiatric effects including depression. Pall. J 
Chem Neuroanatomy. 2015; 75. 
15 EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of EMF-related health problems and illnesses. 

Belyaev I. Dean A. Eger H. Hubmann G. Jandrisovits R. et al. Rev Environ Health. 2016; 31(3):363ï397. 
16 Identifying and managing adverse environmental health effects: 1. Taking an exposure history. Marshall, Lynn, et al. CMAJ 166.8 

(2002): 1049ï1055. 
17 https://www.womenscollegehospital.ca/care-programs/environmental-health-clinic/  
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Figure 7 

 

 

 
 

Figure 8 

 

Really, there is no gold standard for the diagnosis of EHS; however, I think we are getting closer to 

qualitative measures, including heart rate variability.18 

  

The use of EMF ñsensitiveò or EMF ñsusceptible,ò rather than ñhyperò are better descriptors. It is 

important to differentiate between those categories because when you label someone as hypersensitive, 

suddenly there is a stigmatization of their condition. I really appreciate household members giving me 

feedback about the condition of their loved ones who come in to see us, as they are witnesses of a 

 
18 Provocation study using heart rate variability shows microwave radiation from 2.4 GHz cordless phone affects autonomic nervous 

system. Havas, Magda, et al. Non-thermal effects and mechanisms of interaction between electromagnetic fields and living matter. 

Bologna (IT): Ramazzini institute (2010): 187ï218. 
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phenomenon that is novel and perplexing. We also see serious family conflict, and child custody battles 

around wireless technology issues. 

 

More often than not, spouses or children witness a double-blinded experiment. They finally figure out that 

a loved one is not making up a story. They confirm my suspicions unequivocally. The nocebo effect 

(opposite to placebo) is excluded. Patients also feel very anxious about this realization because they do 

not want to be perceived as having paranoia.  

 

The magnetic field of each human is in the shape of a torus, depicting the energetic field around us. Our 

bodiesô electromagnetic fields generated by our nervous system interacts with the electromagnetic outside 

world and any disruption of this field can affect our nervous system.  

 

Over the last 15 years, I have been able to categorize the patient morbidities/vulnerabilities that I have 

seen. More research to confirm these findings would be invaluable.  

 

Category I are patients with a toxic metal body burdenðmost commonly mercury, but it can be nickel or 

lead. I have not seen enough patients with cadmium or arsenic toxicities to formulate a hypothesis. The 

high load of mercury is due to overconsumption of contaminated aquatic food. Most fish is now 

contaminated with mercury. Methylmercury builds up and causes neurotoxic effects, such as axonal 

demyelination. Zinc/nickel/mercury dental amalgams release elemental mercury vapour, which goes 

directly into the brain and then is converted to methylmercury, which is neurotoxic. Those patients 

present with cardiac and neurological manifestation. Patients with metallic hardware implantsðsuch as 

Harrington rods, braces, wire meshes, pins, and screwsðcan potentially be affected. Patients with 

excessive gadolinium from multiple contrast studies are also at risk.  

 

Category II are the group of patients with infectious diseases such as Lyme disease, co-infections, and 

other infections which affect the nervous system. Weôve talked about the way electromagnetic fields 

(EMFs) affect the nervous system through voltage-gated calcium channel disruption.  

 

Category III are patients with lesions of the brain, including tumours, demyelination, microangiopathic 

changes, diffuse ischemia, inflammation, or neurodegenerative diseases (multiple sclerosis, ALS, and the 

like).  

 

This brings to mind an area that needs to be studied: the aging population. With the aging population 

comes the rise in prevalence of dementia and Alzheimerôs disease. Through our increasing technology, 

could we actually be accelerating neurodegeneration? Long-term care units have significant sources of 

wireless technology.  

 

Category IV are the group of patients with heart rhythm disturbances: either exacerbation of existing 

conditions or new onset caused by radiofrequency/microwaves. There are periods of poor blood 

circulation due to Rouleaux formation and there is disturbance of heart conduction. Tachycardic spells, 

especially at night, can occur. People also experience premature ventricular contractions, premature atrial 

contractions, atrial flutter and fibrillation. Those with Wolff -Parkinson-White syndrome are especially at 

risk for sudden cardiac death.19 

 

Category V includes students and teachers. Shelley Wright will speak more about this, but it is prudent to 

consider that university students, college students, and high school students are all being exposed to high 

levels of radiation. They also might be working close to lamps with compact fluorescent lightbulbs. They 

get eyestrain, and sometimes develop rashes related to this radiation exposure. They can feel quite unwell 

at times. You wonder about the epidemic of anxiety, depression, and suicide at universities and colleges 

 

19 Reversed reciprocating paroxysmal tachycardia controlled by guanethidine in a case of Wolff-Parkinson-White syndrome. Harris 

WE. Semler HJ. Griswold HE. American Heart Journal 67.6 (1964): 812ï816. 
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being fueled by the increased level of agitation and anxiety caused by radiofrequency/microwave 

radiation effects on mood.  

 

For treatment strategies, I reference the European Academy for Environmental Medicine.20 Basically it 

suggests the following: reduce exposure. Home inspections are really important. Robert Steller will give 

us a wonderful demonstration today. Everyone has to be treated individually. 

 

 
 

Figure 9 

  

It is very important to reduce total load in these patients, to empty out the physiological barrel, as it were. 

All these stressors compound the effects of radiation on the body. We have to help patients detoxify by 

getting rid of stressors, which can be emotional, psychological, genetically induced, environmental, and 

anything else related to their exposome. Taking a proper exposure history allows us to determine what 

lifestyle changes a patient could make.21,22 

 

 

 

 

20 EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of EMF-related health problems and illnesses. 

Belyaev I. Dean A. Eger H. Hubmann G. Jandrisovits R. et al. Rev Environ Health. 2016; 31(3):363ï397. 
21 Chemical Sensitivity, Vol 1. Rea, William J. Boca Raton. Lewis Publishers. 1992. 
22 Identifying and managing adverse environmental health effects: 1. Taking an exposure history. Marshall, Lynn, et al. CMAJ 166.8 

(2002): 1049ï1055. 
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Figure 10 

 

 

 
 

Figure 11 

 

Significant are markers of inflammation, histamine release, autoimmunity markers, including anti-O-

myelin sheath antibodies. The products of nitric oxide production are still not able to be determined using 

our regular laboratory services. Melatonin variations would be useful in determining impacts on the brain, 

as some studies have shown.23 Impacts on bone marrow could be reflected in changes of serum protein 

electrophoresis parameters. Hypoperfusion of the limbic system and thalamus can be determined using a 

weighted MRI.24 

 

 

23 Tordjman S, Chokron S, Delorme R, et al. Melatonin: Pharmacology, Functions and Therapeutic Benefits. Curr Neuropharmacol. 
2017;15(3):434ï443. doi:10.2174/1570159X14666161228122115 
24 Microwave frequency electromagnetic fields (EMFôs) produce widespread neuropsychiatric effects including depression. Pall. J 

Chem Neuroanatomy. 2015; 75. 
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Figure 12 

 

 

 
 

Figure 13 

 

Questionnaires are also useful. Physiologic tests quantify heart rate variability, blood pressure changes, 

blood sugar fluctuations, and heart rhythm changes over time, and in real-time monitoring.  

 

To detoxify, one basically must decrease toxicant input, and increase contaminant output. Other 

treatments include hydration, sauna therapy, enhanced antioxidant reserves through nutritional 

supplementation, and improved excretion through the bowel and renal function. One should be very well-

nourished in order to do the job. If you cannot get what you need, either due to genetic compromise, or 

just due to lack and imbalance of diet, then supplements are helpful. If you cannot afford supplements, 

then we have to rely on an excellent diet. The natural methods of detoxificationðsoluble and insoluble 

fibres, breathing, relaxation nutritional supplements, sweating, sauna, and exerciseðall help enhance the 

É 2019 Riina Bray MD 
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battle of elimination. I caution against fasting because it does not work for some people who do not have 

adequate supplies of vitamins, minerals, and other antioxidant substrates in their body.25 

 

 
Figure 14 

 

 

 
 

Figure 15 

 

Finally, patients need a lot of psychosocial support in dealing with and removing stress triggers. 

Mindfulness-Based Stress Reduction, and a little CBT, can be useful to decrease sympathetic nervous 

system overdrive. For heart arrhythmias, beta-blockers are helpful. Grounding can be important to 

 

25 Textbook of Functional Medicine. Institute for Functional Medicine. 2010. 
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balance out the electrons in the body by walking barefoot outside or swimming in a lake. Basically, one is 

trying to replenish the electrons that have been depleted from the body. By grounding, you can get things 

back into better balance. 

 

 
 

Figure 16 
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Impacts of Wireless technology on Health, EMR Canaries Clinical Experiences  

 

 
Dr. Jennifer Armstrong BSc, MD, DIBEM 

Director, Ottawa Environmental Health Clinic, Canada 

 

Abstract 

 

Understanding the basics of environmental health is critically important for physicians in order to address 

impacts of environmental exposures on patients. One must consider all aspects of total load and 

physiological stressors, including comorbidities, in order to reduce the burden of illness. Electromagnetic 

fields represent one growing pollutant that is difficult to assess without having a proper ground base of 

knowledge. 

 

 

When I started in this field of environmental health, we didnôt have such a thing as an ñelectromagnetic 

radiation public health issue.ò Mostly, we looked at food allergies, chemical sensitivities, and toxicities. 

Electromagnetic pollution brings another aspect into our health and is a factor that impacts on our well-

being. Traditional doctors and I were trained to look at symptoms of a patient and not necessarily think of 

how all these symptoms fit together. I always had questions like, ñWhy does this patient get this kind of 

dermatitis?ò There were never any answers, so I quit asking questions after a while; yet, deep down, I 

continued to have questions about why people get different types of illnesses. 

 

  
 

Figure 1 
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Figure 2 

 

In Environmental Medicine we look at root causes. As in Figure 1, if you think of oneôs symptoms as the 

tip of an iceberg, you donôt attack the symptoms initiallyðlike giving nasal spray for rhinitis or giving an 

NSAID for headacheðinstead, one goes below the tip of the iceberg. You look at all the other variables, 

for example: what sorts of allergies does this person have that enhance their reactions to chemicals in 

foods? What sorts of infection does this person haveðbacterial, viral, fungal? In the bacterial we are 

seeing more Lyme disease. A lot of hormonal issues are occurringðmany of which are disrupted by 

environmental causes, such as chemicals, even in exceptionally low doses. We now know radiation can 

also disrupt hormones. We ask, what sort of toxins can this person be harboring, which they could have 

accumulated over several years? Then at the end, how is that personôs nutritional status holding up? 

Without appropriate nutritional status, the person will not be able to detoxify.  

 

Chemicals such as volatile organic compounds and persistent organic pollutants (POPs) can stay in our 

body for many years. Different industrial companies, such as Monsanto, have put out a lot over the years. 

Whatever the body takes in, we must either utilizeðprocess itðor eventually, if we are not going to use 

it as a nutrient, excrete it. Yet it can also be absorbed and distributed to fat, liver, bone, nerves, brain, and 

in protein synthesis. There are different ways the body assimilates materials and different ways the body 

can excrete through biotransformation or detoxification. Pathways of removal include skin through heat 

and sweat (sauna therapy or exercise assist in this pathway), urine, excreting through our kidneys, 

liver/bile, breast milk, tears, rashes, and exhalation. We all have different genetic blueprints and we all 

have different ways we detoxify. Nutrient status is especially important, as is the duration and timing of 

exposure. Whether the exposures are additive or synergistic is also a cause for concern.  

 

We are exposed to multiple entities. The total load principle looks at the additive effect of chemical and 

physical exposures and stressors. Electromagnetic field exposure is now a significant player in our 

society.  
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Figure 3 

 

With free radical production in the body, the cell membrane starts having problems. Free radical 

production can cascade in a destructive fashion until you get the right nutrients onboard. This is part of 

Dr. Martin Pallôs work in that he talks about how nitric oxide gets out of control, and needs to be 

controlled so the patient can start recovering.1 One of the mnemonics we use is, ñweed, seed, and feed.ò 

How do we figure out what is going on? One of the things that we must do is take a good environmental 

history, using the CH2OPD2 mnemonic. 

 

 
 

Figure 4 

 

First you look at ñCò: what is going on in their Community? You want to find out if there are any cell 

phone towers nearby, for example. ñHò: what kind of electronic devices they are using at Home; and if 

they are also having chemical exposures. Are they living in a brand-new home? Is there any off-gassing of 

 

1 Taking an exposure history. Marshall L, Weir E, Abelsohn A, Sanborn MD. Identifying and managing adverse environmental 

health effects: 1. Taking an exposure history. CMAJ. 2002;166(8):1049ï1055. 
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new materials? The other ñHò: what sorts of Hobbies do they have? Are they playing or using wireless 

devices for long periods of time? Are they being exposed to paints, solder, furniture strippers, for 

example? ñOò: what is happening in their school or Occupation. Is it near cell phone towers? We do not 

have any laws yet in Canada that prevent cell phone towers from being near schools. ñPò: for Personal 

life. You want to know their dental history and what they use daily. Do they have amalgam fillings, 

braces, bridges, or metal implants in their mouth? What kind of mattress are they sleeping onðdoes it 

have metal springs? Which cellular devices are they using? What is the SAR rating, how are they using 

their phone, and are they turning off the Bluetooth, cellular data, and Wi-Fi functions appropriately? ñDò: 

is Dietðtoo much sushi, canned tuna, or just a pescatarian predilection can cause metal overload. Lastly 

ñDò: also stands for Drugs that could be causing an increase in body burden.  

 

 
 

Figure 5 

 

 

 
 

Figure 6 
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Figure 7 

 

In my practice, electromagnetic issues began about 10 to 15 years ago. As a physician, I listen to and 

learn from my patients. The following are examples of cases that illustrate the types of impacts that the 

MW/RFR are having on my patients. 

 

Case #1 

 

77-year old female living in outskirts of Montreal, 2011, with a sudden onset of illness in December. On 

December 19, 2011ðfor TSH, the normal range is 0.34 to 5.6ðher TSH dropped to 0.01. Her T3f looked 

normal. But her T4f went way up above normal. It seemed like she might have hyperthyroidism, or 

Gravesô disease. She did have a history of Gravesô. By January 10th, her TSH went up to 14.5, and her T3 

dropped below the normal range of 3.5 to 5.9, to 3.0. Her T4f dropped below normal (8 to 18) to 3.09. 

Then on January 24th, her TSH dropped again to 0.08, her T3f went up to 5.4, and her T4f went way up to 

27.11. It wasnôt a cell tower, it wasnôt her phone. She said, ñDo you think it could have anything to do 

with the fact that my son bought me an iPad for Christmas?ò She was using it already before Christmas in 

December. She stopped using the iPad, and immediately started feeling better. Her labs corrected to a 

normal range within a few weeks. There is a report in the literature of cellular technology affecting the 

thyroid.2 

 

Case #2 

 

A 29-year old female was offered a job in a Toronto Bay Street restaurant as a manager and started in that 

position but couldnôt stay because they just kept putting in stronger Wi-Fi in the restaurant. She had 

temporally associated headaches, poor concentration, and fatigue. She began having issues with Wi-Fi in 

other parts of the city in certain venues. She is finding that she now must live in more remote 

communities that donôt have powerful MW/RFR. 

 

Case #3 

 

A 49-year old female living in a poured concrete house in a rural setting with a history of chemical 

sensitivities was following rules and eating hypoallergenic food and the air quality was good, but she 

started developing twitching in her legs and finding it difficult to settle down and sleep; she was generally 

 

2 Alterations in TSH and Thyroid Hormones following Mobile Phone Use, Mortavazie S et al, Oman Medical Journal, vol 24, Issue 

4, Oct 2009. 
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feeling unwell. Cell phones did not work well in that house as signals coming in from towers were 

blocked by the concrete. The house was hardwired and had no Wi-Fi signals. The problem in this 

situation was a cordless phone that had a DECT base constantly emitting a signal. In this case, the 

radiation was being reflected back into the house. Removal of the phone helped alleviate the problem. 

 

Case #4 

 

A school teacher at recess was wearing a walkie-talkie. She also had an emitting modem in her classroom 

near her desk. She found that she was unable to stay in her classroom for more than 30 minutes. She 

developed headaches and total inability to concentrate, both of which affected her for days afterwards. 

She had challenges communicating to me due to severe brain fog. She was not able to teach her class, so 

she asked for the modem to be moved but was denied. She had to go on disability, and was never able to 

return to teaching. As physicians, there is not a lot of time left over to be advocates for patientsðyou can 

write letters, but it doesnôt matter if employers such as the school board do not want to listen. 

 

Case #5 

 

A 5-year old boy was normal until 18 months old after immunizations. He was next seen by a doctor at 

age 2 1/2 years at which point he was hyperactive, did not recognize his parents, had no speech other than 

odd numbers and letters muttering to himself, but didnôt really communicate with anybody. He was put on 

a gluten-free diet, along with soy-free, casein-free, and no sugar, as well as nutritional supplements, 

digestive enzymes, and probiotics. There were some minor improvements. By age 3, his condition was 

still active and severe, and his parents noted he was addicted to using their laptop computer. They also 

noticed that there were overlapping signals from 30 other routers in the neighbourhood. They decided to 

stop the boy from accessing the laptop and within days he began to respond to his name. All Wi-Fi was 

removed from their home, and they purchased a Faraday canopy for him to sleep in at night. His parents 

started noticing progressive increases in his understanding and interactions. His frequent night 

awakenings stopped. His hyperactivity decreased when all the Wi-Fi was removed.  

 

How to locate cell towers near you 

 

https://www.scadacore.com/tools/rf-path/cell-tower-map-canada/  

 

Put in your address and you can see the towers on the map; click on each tower to see how far away it is 

and what properties it has. 

 

 

 

 

https://www.scadacore.com/tools/rf-path/cell-tower-map-canada/
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Abstract 

 

Through research and education, Frank Clegg, past President of Microsoft Canada, works with all levels 

of government to create healthier communities for Canadian families, mitigating microwave radiation 

hazards, which pervasively emanate from cell towers and Wi-Fi devices. Clegg presents the 

electromagnetic spectrum and explains Heath Canadaôs Safety Code 6 safety limits, which were originally 

intended for federally regulated sites. He expresses concern that Health Canada recommends limits but 

does not regulate public exposures. Clegg reports that guidelines havenôt changed to reflect the 

exponential increase in wireless devices. He points out the shortcomings of Safety Code 6 in classroom 

settings. A comparison of international standards and an explanation of how international authorities on 

RF guidelines are created will be discussed, highlighting the shortcomings of thermal measures which can 

negatively impact students. International medical expert warnings to reduce exposures, and Canadians 

For Safe Technology recommendations, are presented, including a moratorium on 5G. 

 

 

Introduction 

 

I have spent my entire careerðover 40 yearsðin the technology sector. My most recent position before 

retiring was that of President of Microsoft Canada. I have seen the tremendous benefits that technology 

can provide if it is implemented properly. I have also seen the tremendous harm that can happen if 

technology is not implemented in a safe manner. After five years of my own personal research, including 

time spent time with international experts, I am convinced that our current implementation of wireless 

technology is absolutely not safe. 

 

That is why I co-founded Canadians for Safe Technology in 2014. We focus on raising awareness and 

educating Canadians on how to use technology safely. We are a not-for-profit, completely volunteer-

based, national coalition of parents, citizens, and experts. Our goal is to educate and inform Canadians 

about the dangers of the exposures to unsafe levels of radiation from wireless technology, and to work 

with all levels of government to create healthier communities for children and families from coast to coast 

to coast. I joined the Environmental Health Trust two years ago not only because of their advocacy work, 

but because they are the only non-profit in the world today that carries out high-level critical research on 

controllable environmental health hazards and also works directly with local communities, teachers, 

parents, and students, as well as policy makers, to understand and mitigate these hazards through 

research, education, and advocacy.  

 

As per Figure 1 (below), the length of waves of the electromagnetic spectrum begin at long wavelengths 

measured in meters and are about the length of a soccer field. As one moves towards the right of Figure 

1, one sees X-rays and gamma raysðthe wavelengths here are around the size of water molecules. In 

simple terms, as the wavelengths become longer, the frequencies are lower. And as the wavelengths 

become shorter, the frequencies are higher. 
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Figure 1: Davis, D. et al, (2017). Microwave/Radiofrequency wireless radiation 

and human health: clinical management in the digital age.1 

 

What is open for debate is the area in the middle of the spectrum. Scientists make distinctions between 

ñnon-ionizingò radiation and ñionizingò radiation. If the radiation has enough energy to knock an electron 

out of its orbit, then it is considered ionizing radiation. We know ionizing radiation is harmful. The debate 

that continues concerns non-ionizing radiation. This debate has been going on since the 1920s, centering 

on the idea that if there is not a thermal effect on the environment as a result of the non-ionizing radiation, 

then there is no harm. In other words: if it doesnôt cook, it does not harm. I believe there is enough 

scientific evidence to show that there are effects on humans without needing to heat tissue.  

 

Health Canadaôs Safety Code 6 establishes safety limits for human exposure to radiofrequency (RF) fields 

in the frequency range from 3 kHz to 300 GHz.2 Safety Code 6 is only a guideline and not a mandate. 

When it was established in 1979, its purpose was to set safety limits for workers or visitors to federally 

regulated sites. It has now expanded to include coverage for all Canadians. Safety Code 6 has undergone 

minor revisions in 1991, 1993, 1999, 2009, and 2015.  

 

Health Canada can only recommend limits for safe human exposure; it does not regulate the general 

publicôs exposure to RF radiation. Many provinces, territories, and school boards apply the exposure 

limits in Safety Code 6 for general public exposure. Industry, Science and Economic Development 

Canada (ISED) uses Safety Code 6 guidelines to regulate wireless devices and their associated 

infrastructure (such as cell towers and Wi-Fi), which are required to comply with Safety Code 6.  

    

In 1979, the regulatory emphasis was on ñfar-fieldò (> 20 cm) and power density, such as with radar-

emitting devices or cell tower antennae. This measurement deals with the rate of flow of energy per unit 

of area. As of 1991, with the onset of cell phones and personal devices, we needed something to measure 

the actual devices in ñNear Fieldò (< 20 cm). A specific absorption rate (SAR) is used to measure the rate 

 

1 Retrieved from https://oxfordmedicine.com/view/10.1093/med/9780190490911.001.0001/med-9780190490911-chapter-10 
2 Consumer and Clinical Radiation Protection Bureau, Environmental and Radiation Health Sciences Directorate, Healthy 

Environments and Consumer Safety Branch, Health Canada (2015). Retrieved from https://www.canada.ca/en/health-

canada/services/publications/health-risks-safety/limits-human-exposure-radiofrequency-electromagnetic-energy-range-3-300.html 

https://oxfordmedicine.com/view/10.1093/med/9780190490911.001.0001/med-9780190490911-chapter-10
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/limits-human-exposure-radiofrequency-electromagnetic-energy-range-3-300.html
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/limits-human-exposure-radiofrequency-electromagnetic-energy-range-3-300.html
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of energy emitted from phones, tablets, and anything that is held close to or near your body. This is a 

measure of the rate of energy and the way that energy is absorbed by the body. SAR is set at 1.6 W/kg per 

1 gram of a cube of tissue and is calculated from tissue conductivity. 

 

Of critical importance is understanding that by 1991 we were barely using cell phones, and did not have 

smart phones or tablets. And yet the guidelines have not changed in any significant way since 1991. 

Despite evidence to the contrary, the only established health effect of non-ionizing radiation that Health 

Canada acknowledges is the thermal one. If the radiation is not heating the body nor heating any 

organism, then in their view there is no harm. 

 

Evidence for Non-thermal Effects 

 

In 2017, Martin Pall summarized over 170 review studies throughout the world that demonstrate 

biological and or health effects of RF radiation on humans and animals without heating the tissue 

(unpublished report, referenced here with permission). Cumulatively, the review studies cite over 2,000 

peer-reviewed studies that show heat is not required for non-ionizing radiation to cause effects and/or 

harm to living tissue. 

 

Shortcomings of Safety Code 6  

  

As you have read elsewhere in these Symposium papers, Health Canada has stated that it relies on a 

ñWeight of Evidenceò approach in its analysis. For the last five years, Canadians for Safe Technology has 

formally requested Health Canada to publish the weight of evidence material; and we are still waiting. 

One of the key components of transparency with regard to international guidelines is to publish evaluation 

criteria.3 Safety Code 6 does not take into account the aforementioned proven biological effects, only 

tissue heating. There have been no significant changes since its first publication in 1979 for power density 

and in 1991 for SAR. Moreover, SAR compliance testing is based on science conducted on a 220 pound 

(100 kilogram) mannequin. There is no distinction for children, elderly, or other sensitive groups, such as 

EMF-sensitive individuals or pregnant women. ISED does not measure the output from cell 

towers/antenna they license under Safety Code 6.  

 

For example, if you are a student in a classroom, you can have 16 or 20 of your nearby peers using cell 

phones and tablets. You could be sitting as a student or a teacher with a smart meter on the side of the 

building, and there could be a cell tower down the road. There are no measurements taken for the 

cumulative effect from multiple devices over a 24/7 timeframe by Health Canada or ISED. What they 

measure is each individual device as long as it passes Safety Code 6 guidelines. Health Canada will argue 

that there is a buffer, but published information now shows that the buffer is not adequate to cover the 

cumulative effect. There is currently no analysis, no summary, and no investigation of the exposure 24 

hours a day or seven days a week. We do not have any of that information. 

 

Lastly, and perhaps most concerning, is that 5G is automatically assumed to be safe since it lies between 

the arbitrary limits of Safety Code 6 of 3 kHz to 300 GHz, established in 1979. We have met, as C4ST, 

with over 50 Members of Parliament over the last 3 or 4 years. Every time we bring up this topic of 5G 

they say, ñI donôt know, it must be okay because it falls within Canadaôs guidelines.ò 

 

 

3 Rooney, A. A., et al. (2014, July 1). Systematic Review and Evidence Integration for Literature-Based Environmental Health 

Science Assessments. Environmental Health Perspectives. Retrieved from https://doi.org/10.1289/ehp.1307972. 

https://doi.org/10.1289/ehp.1307972
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Global Trends Regarding Radiofrequency/Microwave Radiation Safety 

 

Comparison of International Standards 

 

For power densityðsuch as what emits from cell towers and Wi-Fi routers that are further away from 

personsðcountries like China, Italy, Russia, and Switzerland all have guidelines at least 50 times safer 

than the ones we have courtesy of Health Canada.  

 

However for SAR, Canada and the US are marginally safer than most other countries. Our standard is 1.6 

W/kg (over 1 gram of tissue), compared to 2.0 W/kg (over 10 grams of tissue). 

 

International Authorities on RF/MW Guidelines 

 

The International Commission on Non-Ionizing Radiation Protection (ICNIRP) is an industry group that 

has become an NGO. If you read the biographies of all the individuals on that Commission, they are all 

tied to industry. Another authority is the World Health Organizationôs EMF Project, which is currently 

working on a monograph for RF/MW radiation to be used as a basis for guidelines. However, the draft 

released to the public for comment is still incomplete, and five of the six members of the core group are 

also ICNIRP members.4  

 

Exposure guidelines used by many agencies worldwide are based only on established short-term thermal 

effects. Too often they prioritize industry and are not accountable to any other neutral body. Other 

authorities include the World Health Organization (WHO) International Agency for Research on Cancer 

(IARC), which reviews agents for carcinogenicity. The last review by IARC, completed in 2011, involved 

a working group of about 30 experts and designated radiofrequency/microwave radiation as a Group 2B 

possible carcinogen. IARC published a comprehensive monograph that describes its findings on thermal 

and non-thermal effects. IARC recently announced it will again review RF/MW radiation. We are hopeful 

IARC will update its 2011 designation.  

 

Medical Experts Worldwide Recommend Reducing Exposure 

 

There are many medical institutions from around the world that have formally expressed concerns with 

current guidelines. I reference two examples here. The International EMF Scientist Appeal at 

EMFscientist.org has over 250 scientists and researchers (from over 40 countries), who sent formal 

proclamations to the WHO, and to the United Nations and its Member States, stating they are very 

concerned about the use of RF radiation and its effect on humans, especially children, and are also 

extremely concerned about the 5G technology.5 The American Academy of Pediatrics has expressed 

concern and set guidelines for parents on limiting how much time their children spend in front of 

screens.6  

 

 

4 Hardell, L. (2017). World Health Organization, radiofrequency radiation and health - a hard nut to crack (Review). International 
Journal of Oncology, 51(2), 405ï413). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/28656257. 
5 (2015, May 11) International Appeal, Scientists call for Protection from Non-ionizing Electromagnetic Field Exposure. Retrieved 

from https://www.emfscientist.org/index.php/emf-scientist-appeal. 
6 The American Academy of Pediatrics. (2016, Oct. 21). Retrieved from 

https://pediatrics.aappublications.org/content/138/5/e20162591 

 

https://www.ncbi.nlm.nih.gov/pubmed/28656257
https://www.emfscientist.org/index.php/emf-scientist-appeal
https://pediatrics.aappublications.org/content/138/5/e20162591
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Figure 2  

 

Legislation in Other Countries 

 

As early as 2000, Greece was one of the first countries to pass legislation reducing RF radiation 

exposures, in this case near schools, nurseries, and hospitals. China, Russia, Italy, and Switzerland have 

guidelines at least 50 times safer than Canada and the United States (see Figure 3, below).  

 

France has been one of the more aggressive countries in their protection, particularly for children in 

schools and nurseries. In 2017, France banned cell phones in all areas of elementary and middle schools. 

In 2015, France banned Wi-Fi in nursery schools and placed restrictions on advertisements promoting cell 

phones. 

 

Taiwan in 2015 placed a ban on children under the age of two using electronic devices. 

 

In 2014, Belgium made it illegal to market cell phones to children less than 14 years of age, and phones 

designed for children under 7 years are prohibited from sale. 

 

Korea in 2014 mandated SAR labeling on cell phones and portable devices, and released public health 

recommendations to reduce exposure to cell phone radiation. 

 

Chile in 2012 passed the ñAntennae Lawò prohibiting cell antennae/towers in ñsensitive areasò 

(educational institutions, nurseries, kindergartens, hospitals, clinics, nursing homes). 

 

India in 2012 introduced limits at EMF levels to one-tenth of the ICNIRP guidelines.7  

 

7 Retrieved from https://ehtrust.org/policy/international-policy-actions-on-wireless/. 

https://ehtrust.org/policy/international-policy-actions-on-wireless/
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Figure 3 

 

These are some of the countries around the world that are stepping up to protect their citizens. When we 

talk to Health Canada about this, it responds that these countries are not making these decisions using 

evidence-based science. When we ask to see Health Canadaôs evidence-based science, we do not get a 

response.  

 

National Policies, Recommendations, and Warnings  

 

In 2018, Sri Lankaôs Ministry of Health issued a press release to reduce exposure. In 2016, France made a 

declaration to protect workers against the risks arising from EMFs. In 2015, France mandated SAR 

Radiation Labeling on cell phone packages. In 2016, the European Academy for Environmental Medicine 

released ñEMF Guideline for the prevention, diagnosis and treatment of EMF-related health problems and 

illnesses.ò In 2016, the Italian Society for Preventive and Social Pediatrics made an official call to 

prohibit cell phones for children under 10 years old. In 2009 and 2015, Finland Radiation and Nuclear 

Safety Authority made recommendations to reduce exposure, especially to children.8 

  

Why we are concerned: A Brief History of Wireless Device Proliferation 

 

The more I learn about 5G, the more concerned I become. In 1984 there were 150,000 subscribers 

worldwide. In 1994, the first mass-produced GSM phone was introduced to the market and there were 

approximately 55 million subscribers worldwide. In 2019, there were 9 billion mobile connections 

 

8 Retrieved from https://ehtrust.org/policy/international-policy-actions-on-wireless/. 

https://ehtrust.org/policy/international-policy-actions-on-wireless/
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worldwide, for 7 to 7.5 billion people. In 2019, there were also 23 billion Internet-connected devices 

worldwide. In the world today, per person, we now have more cell phones than toilets. By 2030, Cisco 

predicts 500 billion Internet-connected devices (equates to 59 devices per person, given the UN projection 

of 9.7 billion people). In developed countries, such as Canada and the United States, we will have far 

more than the average of 59 devices per person. In our immediate world, there will be at least 60 devices 

per person talking to each other using Wi-Fi or some other frequencies that emit RF radiation.  

 

C4ST Recommendations 

 

A moratorium on 5G and other deployment of microwave radiation infrastructure to which the public is 

exposed is required until the science shows it is safe. We must shift responsibility to industry to prove 

technology is safe before it is released to the market. The days have passed where we get to ship 

something to the market and evaluate it to see if it has an impact. If we consider all the announcements of 

breaches of private information, the technology industry has lost the publicôs trust. Finally, we need 

protection for those with electromagnetic hypersensitivity (EHS) and other vulnerable populations. 

Neighbours are allowed to install Wi-Fi systems that impact someone next door and there is no recourse. 

We are educated that if this involved a peanut allergy, it has to be addressed.   

 

Stay current and educated 

 

https://ehtrust.org/ and https://www.saferemr.com/ and http://grassrootsinfo.org/  

 

Practice Safe Tech 

 

http://c4st.org/reduce-exposure-from-wireless-transmitting-devices/  

 

Actual Use vs. Tested Emissions 

 

Most industry warnings are buried several layers inside the cell phone manual. CBCôs Marketplace 

published an article along with its episode ñThe Secret Inside your Cell Phoneòð81% of Canadians have 

not seen the warning message in their phone or manual, 67% of Canadians say they carry their phones in 

their pocket or directly against their body. All 3 phones tested for the episode had emissions 3 to 4 times 

above Health Canada guidelines. The National Frequency Agency (ANFR) of France found 90% of the 

450 phones tested exceeded guidelines. The percentage increase in SAR from the recommended distance 

to against the body ranged from 10% to 25%.9 When asked about cell phone safety, my industry states, 

ñWe meet Federal Guidelines if used correctly.ò  

 

History ï Biological Effects and Setting of US Standard  

 

1885 to 1940: early work on benefits of short-waves and therapy. 

1928: with medically accepted applications, debate over thermal and thermal effects ñstarted in earnest.ò 

1929: ñthe burden of proof still lies on those who claim any biological action of high frequency currents 

other than heat production.ò 

early 1940s to 1960s: shift in research from medical benefits to military and industrial concerns about 

hazards to health. 

1942: US military concerned about health effects reported by radar workers (headaches, flushing) ñé 

radar was virtually the only source of concern re public health over microwaves until the marketing of 

microwave ovens.ò 

 

9 (2019, April 11). Microwave Emissions From Cell Phones Exceed Safety Limits in Europe and the US When Touching the Body. 

Retrieved from https://ieeexplore.ieee.org/document/8688629. 

https://ehtrust.org/
https://www.saferemr.com/
http://grassrootsinfo.org/
http://c4st.org/reduce-exposure-from-wireless-transmitting-devices/
https://ieeexplore.ieee.org/document/8688629


 

55 

1996: adoption of US standard for exposure to microwave radiation (based on thermal effects only).10  

 

C4ST: An example of evidence not assessed by Health Canada  

 

C4ST identified 140 studies that showed harm at levels at, or below, Safety Code 6 that the Royal 

Societyôs Panel omitted in its 2015 report.11 Health Canada ignored all of this evidence-based information 

but did admit that some of the studies meet their criteria, however, no weight-of-evidence analysis was 

provided (Figure 4, below). When inquiries were made about the reasoning in excluding this evidence, 

Health Canada provided an unpublished discussion paper ñSafety Code 6 (2015) ï Rationaleò that has no 

rationale except to cite other authorities. 

 

Figure 4: Biological effects deemed ñin scopeò by Health Canada for which no Weight-of-Evidence 

analysis has been provided 

 

Safety Code 6 Controversy 

 

External reviewers Dr. Anthony Miller and Martin Blank PhD of the Royal Society of Canada (RCS) 

2014 report are critical of lack of adequate revisions to Safety Code 6 (2009). There are a series of articles 

by Paul Webster in the Canadian Medical Association Journal (CMAJ) that outline some of the issues 

with the RSC Panel. I list these here:  

Webster, P. (2015, June 16). Scientists decry Canadaôs outdated Wi-Fi safety rules. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4467923/. 

 
10 Steneck, N. H. (1980, June 13). The origins of U.S. safety standards for microwave radiation. Retrieved from 

https://science.sciencemag.org/content/208/4449/1230. Cook, H.J. (2006, August 22). Early research on the biological effects of 

microwave radiation: 1940-1960. Retrieved from https://www.tandfonline.com/doi/abs/10.1080/00033798000200271. 
11 Friesen, M. (2014, July 15). Title: Relevant Scientific Studies (140) Omitted by Health Canada in its Scientific Review of Draft 

Copy Safety Code 6 (2014), Canadaôs Safety Guidelines for Safe Exposure to Radiofrequency/Microwave Radiation. Retrieved from 

https://www.scribd.com/document/339243061/Friesen-C4ST-Amended-Input-HC-Safety-Code-6-140-Omitted-Studies-224p. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4467923/
https://science.sciencemag.org/content/208/4449/1230
https://www.tandfonline.com/doi/abs/10.1080/00033798000200271
https://www.scribd.com/document/339243061/Friesen-C4ST-Amended-Input-HC-Safety-Code-6-140-Omitted-Studies-224p
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Webster, P. (2014, June 10). Federal Wi-Fi safety report is deeply flawed, say experts. Retrieved from 

https://www.cmaj.ca/content/186/9/E300?rss=1. 

Webster, P. (2013, June 8). Canadian Medical Association exposes undeclosed conflict of interest with 

chairmam of a wireless safety panel. Retrieved from https://www.emfacts.com/2013/06/canadian-

medical-association-exposes-undeclosed-conflict-of-interest-with-chairmam-of-a-wireless-safety-panel/.  

 

Thirty -six (36) studies Health Canada determined to be ñin scopeò for Safety Code 6 Risk Assessment: 

 

1. Ammari (2010). GFAP [Glial Fibrillary Acidic Protein] expression in the rat brain following 

sub-chronic exposure to a 900 MHz electromagnetic field signal. International Journal of 

Radiation Biology, (France) 

2. Augner (2010). Effects of Exposure to GSM Mobile Phone Base Station Signals on Salivary 

Cortisol, Alpha-Amylase, and Immunoglobulin A. Biomedical and Environmental Sciences. 

(Austria) 

3. Bas (2009) 900 MHz electromagnetic field exposure affects qualitative and quantitative features 

of hippocampal pyramidal cells in the adult female rat. Brain Research. (Turkey) 

4. Belyaev (2009). Microwaves from Mobile Phones Inhibit 53BP1 Focus Formation in Human 

Stem Cells Stronger than in Differentiated Cells: Possible Mechanistic Link to Cancer Risk. 

Environmental Health Perspectives. (Sweden) 

5. Bouj (2012). Effects of 900 MHz radiofrequency on corticosterone, emotional memory and 

neuroinflammation in middle-aged rats. Experimental Gerontology, 47(6). (France) 

6. Byun (2013). Mobile phone use, blood lead levels, and attention deficit hyperactivity symptoms 

in children: a longitudinal study. PloS One. (Korea) 

7. Carballo-Quintás (2011). A study of neurotoxic biomarkers, c-fos and GFAP after acute 

exposure to GSM radiation at 900 MHz in the picrotoxin model of rat brains. Neurotoxicology. 

(Spain) 

8. Cervellati (2013). 17-ɓ-estradiol counteracts the effects of high frequency electromagnetic fields 

on trophoblastic connexins and integrins. Oxidative Medicine and Cellular Longevity. (Italy) 

9. Céspedes (2010). Radio frequency magnetic field effects on molecular dynamics and iron uptake 

in cage proteins. Bioelectromagnetics, (Japan) 

10. Coureau (2014). Mobile phone use and brain tumours in the CERENAT case-control study. 

Occupational and Environmental Medicine (France) 

11. Dahmen, (2009). Blood laboratory findings in patients suffering from self-perceived 

electromagnetic hypersensitivity (EHS). Bioelectromagnetics. (Germany) 

12. Deshmukh (2013). Detection of Low Level Microwave Radiation Induced Deoxyribonucleic 

Acid Damage Vis-à-vis Genotoxicity in Brain of Fischer Rats.Toxicology International (India) 

13. Divan (2010). Cell phone use and behavioural problems in young children. Journal of 

Epidemiology & Community Health. (USA-Denmark data) 

14. Esmekaya (2011). 900 MHz pulse-modulated radiofrequency radiation induces oxidative stress 

on heart, lung, testis and liver tissues. General Physiology and Biophysics. (Turkey) 

15. Furtado-Filho (2014). Effect of 950 MHz UHF electromagnetic radiation on biomarkers of 

oxidative damage, metabolism of UFA and antioxidants in the livers of young rats of different 

ages. International Journal of Radiation Biology (Brazil) 

16. Grigoriev (2010). Confirmation studies of Soviet research on immunological effects of 

microwaves: Russian immunology results. Bioelectromagnetics. (Russia) 

17. Hardell (2013a). Using the Hill viewpoints from 1965 for evaluating strengths of evidence of the 

risk for brain tumors associated with use of mobile and cordless phones. Reviews on 

Environmental Health. (Sweden) 

18. Hardell (2011). Re-analysis of risk for glioma in relation to mobile telephone use: comparison 

with the results of the Interphone international case-control study. International Journal of 

Epidemiology. (Sweden)  

19. Hardell (2013). Pooled analysis of case-control studies on acoustic neuroma diagnosed 1997ï

2003 and 2007ï2009 and use of mobile and cordless phones. International Journal of Oncology. 

(Sweden)  

https://www.cmaj.ca/content/186/9/E300?rss=1
https://www.emfacts.com/2013/06/canadian-medical-association-exposes-undeclosed-conflict-of-interest-with-chairmam-of-a-wireless-safety-panel/
https://www.emfacts.com/2013/06/canadian-medical-association-exposes-undeclosed-conflict-of-interest-with-chairmam-of-a-wireless-safety-panel/
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20. Liaginskaia. (2010). [Autoimmune processes after long-term low-level exposure to 

electromagnetic fields (the results of an experiment). Part 5. Impact of the blood serum from rats 

exposed to low-level electromagnetic fields on pregnancy, foetus and offspring development of 

intact female rats]. Radiatsionnaia biologiia, radioecologiia / Rossiǯskaia akademiia nauk. 

(Russia)  

21. Liu (2014) Association between mobile phone use and semen quality: a systemic review and 

meta-analysis. Andrology. (China) 

22. Loos (2013). Is the effect of mobile phone radiofrequency waves on human skin perfusion non-

thermal? Microcirculation (France) 

23. Lu (2012). Glucose administration attenuates spatial memory deficits induced by chronic low-

power-density microwave exposure. Physiology & Behavior. (China) 

24. Lu (2013). The alteration of spontaneous low frequency oscillations caused by acute 

electromagnetic fields exposure. Clinical Neurophysiology: Official Journal of the International 

Federation of Clinical Neurophysiology. (China) 

25. Maaroufi (2013). Spatial learning, monoamines and oxidative stress in rats exposed to 900MHz 

electromagnetic field in combination with iron overload. Behavioural Brain Research. (France) 

26. Maskey (2010). Effect of 835 MHz radiofrequency radiation exposure on calcium binding 

proteins in the hippocampus of the mouse brain. Brain Research. (South Korea) 

27. Megha (2012). Microwave radiation induced oxidative stress, cognitive impairment and 

inflammation in brain of Fischer rats. Indian Journal of Experimental Biology. (India) 

28. Misa Agustiño (2012). Electromagnetic fields at 2.45 GHz trigger changes in heat shock proteins 

90 and 70 without altering apoptotic activity in rat thyroid gland. Biology Open (Spain) 

29. Moretti (2013). In-vitro exposure of neuronal networks to the GSM-1800 signal. 

Bioelectromagnetics (France) 

30. Nazēroĵlu (2012). Melatonin modulates wireless (2.45 GHz)-induced oxidative injury through 

TRPM2 and voltage gated Ca (2+) channels in brain and dorsal root ganglion in rat. Physiology 

& Behavior. (Turkey) 

31. Ni (2013). Study of oxidative stress in human lens epithelial cells exposed to 1.8 GHz 

radiofrequency fields. PloS On (China) 

32. Sonmez (2010). Purkinje cell number decreases in the adult female rat cerebellum following 

exposure to 900 MHz electromagnetic field. Brain Research. (Turkey) 

33. Souza (2014). Assessment of nuclear abnormalities in exfoliated cells from the oral epithelium 

of mobile phone users. Electromagnetic Biology and Medicine. (Brazil)  

34. Valbonesi (2014). Effects of the exposure to intermittent 1.8 GHz radio frequency 

electromagnetic fields on HSP70 expression and MAPK signaling pathways in PC12 cells. 

International Journal of Radiation Biology (Italy) 

35. West (2013). Multifocal breast cancer in young women with prolonged contact between their 

breasts and their cellular phones. Case Reports in Medicine. (USA) 36. Zhang (2013). Effects of 

1.8 GHz radiofrequency radiation on protein expression in human lens epithelial cells. Human & 

Experimental Toxicology. (China)  

36. Zhang (2013). Effects of 1.8 GHz radiofrequency radiation on protein expression in human lens 

epithelial cells. Human & Experimental Toxicology. (China)  
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Abstract 

 

As a political scientist and a journalist, it has become apparent to me that major Canadian media 

does not adequately address electromagnetic pollution and health. While other countries are taking 

action via the implementation of guidelines and limits, Canada is lagging behind. Now with the 

arrival of 5G, industry and governments are pushing ahead with the installation, while citizens and 

advocates, who fear for their health, are fighting against it. Cancers have been directly linked to 

radiofrequency radiation and microwave exposures, and now is the time for dialogue around ethics 

and social responsibility during this wave of flagrant capitalism. 
 

 

Introduction  

 

I have been writing about healthy housing and sustainable housing since 1989 and EMFs since 1992. I am 

a political scientist and also a journalist. I was a reporter at the Montreal Gazette in 1988 and have been 

publisher of La Maison du 21e siècle magazine (maisonsaine.ca/electrosmog) since 1994. Therefore, I am 

not a pure scientist, nor a legal expert.1 

 

We need to understand why the major media are not covering the issue of electromagnetic pollution 

properly. We have a few examples where I am based in Quebec with Videotron, which has the TVA TV 

network. Telecoms often control big media: 

 

¶ Comcast (Xfinity wireless): NBC 

¶ AT&T : Warner Bros, CNN 

¶ Videotron: TVA in Québec 

¶ Rogers: Macleans/Lôactualité. 

 

It is not surprising that these organizations do not cover EMFs and health as well as publications such as 

Newsweek (with fewer telecom connections) has done in the US. 

 

It is clear from my vantage that Canadaôs Safety Code 6 is outdated and that there is a trail of global 

evidence that supports the fact that EMFs present a health risk and that EHS is a demonstrable medical 

condition. For example, the American FDA, EPA, and NIOSH have said that the American FCC 

standardsðequivalent to Safety Code 6ðwere outdated2 because of what we have long known about 

non-thermal effects of radiofequency radiation on living systems. The New York Supreme Court in 1982 

recognized radio wave sickness. Electrosensitivity was actually first diagnosed in 1932. In the court of 

Rome, in the 1990s, Radio Vatican owned the most powerful FM antenna in the world. It was convicted 

for causing cancers in their neighbors. The Cardinal responsible for Radio Vatican was not jailed. 

However, the station was obliged to lower the power of the antennas and later dismantled them. In 2000, 

eight Nordic countries in Europe, including Sweden, as the ñNordic Council of Ministersò recognized 

EHS as ñelectromagnetic intolerance,ò saying that symptoms disappear in non-electrical environments. 

 

 

1 See the book Cell Phone Task Force by Arthur Firstenberg for an overview of the history of EMF. 
2 https://www.cellphonetaskforce.org/governments-and-organizations-that-ban-or-warn-against-wireless-technology/ 

http://www.maisonsaine.ca/english
https://www.cellphonetaskforce.org/governments-and-organizations-that-ban-or-warn-against-wireless-technology/
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Other early warnings 

 

¶ 2007: European Environmental Agency, Europeôs top environmental watchdog, calls for 

immediate action to reduce exposure to radiation from Wi-Fi, mobile phones, and their masts.3 

¶ 2008: International Commission on Electromagnetic Safety (composed of scientists from 16 

nations) recommends limiting cell phone use by children, teenagers, pregnant women, and the 

elderly.4 

¶ 2008: Paris, France removes Wi-Fi from four public libraries because of health concerns.5 

¶ 2008: Russian National Committee for Non-Ionizing Radiation Protection warns that cell phones 

are unsafe even for short conversations. Children under 16, pregnant women, epileptics, and 

people with memory loss, sleep disorders, and neurological diseases should never use cell 

phones.6 

¶ 2010: French Parliament passes a law that prohibits advertising cell phones to children under 14, 

prohibits children up to age 14 from using cell phones in pre-schools and public schools, and 

requires cell phones to be labeled with SAR values and a recommendation to use headsets.7 

¶ 2011: Council of Europe passes a Resolution recommending wired Internet connections in 

schools and the creation of radiation-free zones to protect electrosensitive people.8 

¶ 2011: The Israeli Ministry of Education publishes guidelines strictly limiting the use of mobile 

phones on all school grounds, citing childrenôs and youthsô increased risk of malignant tumours 

and the ñpassive exposureò experienced by children who do not use phones.9 

 

Some Elements of the Canadian Context 

 

In 2008, Toronto adopted a policy of ñprudent avoidanceò for cell towers on city lands, mandating that 

telecom companies installing new cell towers keep radiation levels 100 times below the Safety Code 6 

limit. For its part, Quebec was the first province to ban cosmetic use of pesticides based on the 

precautionary principle. In 2016, in Rogers vs. Chateauguay, citizens tried to block a cell tower based on 

the precautionary principle, mentioning health effects. However, the Supreme Court ruled that 

municipalities cannot act on the precautionary principle. However, my opinion is that this is a mis-ruling 

as their decision should take into an account a 2001 ruling that cities can protect citizensô health. 

 

Montreal lawyer Charles OôBrien, and others, attempted to launch a class action lawsuit, which was 

rejected and called frivolous by the judge. It was quite ambitious because the plaintiffs were suing the 

Attorney Generals of Canada and Quebec, Hydro Quebec, several municipalities, the entire 

telecommunications industry, and others in the transportation and tourism industries. Hopefully, other 

lawsuits will follow and will be accepted by the court. In November 2019, OôBrien filed a new class 

action alleging Apple and Samsung cell phones exceed radiofrequency radiation limits by up to 500%, 

based on French government tests.10 

 

Recently, there was an article in the Journal de Montréal daily saying that 40,000 to 60,000 antennas or 

small cell antennas would be required by 5G technology just for the island of Montreal.11 Experts suspect 

antennas could be placed every two to ten houses.12 

 

 

3 http://www.nzherald.co.nz/world/news/article.cfm?c_id=2&objectid=10463870 
4 http://www.icems.eu/resolution.htm 
5 https://lavieverte.wordpress.com/2008/05/23/public-libraries-in-paris-shut-down-wifi-in-response-to-health-worries/ 
6 https://www.who.int/peh-emf/project/mapnatreps/RUSSIA%20report%202008.pdf 
7 https://www.ewg.org/enviroblog/2010/12/french-law-informs-protects-cell-phone-users 
8 https://assembly.coe.int/nw/xml/XRef/Xref-XML2HTML-en.asp?fileid=17994 
9 http://norad4u.blogspot.com/2011/09/israeli-ministry-of-education-is-going.html  

10 https://topclassactions.com/lawsuit-settlements/consumer-products/electronics/canada-apple-samsung-class-action-alleges-
radiation-exposure-from-phones/  
11 https://www.journaldemontreal.com/2019/05/28/reseau-5g-jusqua-60-000-antennes-seraient-necessaires-a-montreal 
12 https://mdsafetech.org/problems/5g/  

http://www.nzherald.co.nz/world/news/article.cfm?c_id=2&objectid=10463870
http://www.icems.eu/resolution.htm
https://lavieverte.wordpress.com/2008/05/23/public-libraries-in-paris-shut-down-wifi-in-response-to-health-worries/
https://www.who.int/peh-emf/project/mapnatreps/RUSSIA%20report%202008.pdf
https://www.ewg.org/enviroblog/2010/12/french-law-informs-protects-cell-phone-users
https://assembly.coe.int/nw/xml/XRef/Xref-XML2HTML-en.asp?fileid=17994
http://norad4u.blogspot.com/2011/09/israeli-ministry-of-education-is-going.html
https://topclassactions.com/lawsuit-settlements/consumer-products/electronics/canada-apple-samsung-class-action-alleges-radiation-exposure-from-phones/
https://topclassactions.com/lawsuit-settlements/consumer-products/electronics/canada-apple-samsung-class-action-alleges-radiation-exposure-from-phones/
https://www.journaldemontreal.com/2019/05/28/reseau-5g-jusqua-60-000-antennes-seraient-necessaires-a-montreal
https://mdsafetech.org/problems/5g/
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The Canadian Medical Association Journal quotes Swedish oncologist and epidemiologist Dr. Lennart 

Hardell, who says, speaking of the 5G matter, ñThis is a disaster to public health.ò13 I met Dr. Hardell in 

Brussels in 2015, where I was invited to cover an EHS/MCS conference featuring several EMF and health 

experts. Dr. Hardell reminded me that since the late ó70s, he was one of the first scientists to publish on 

the carcinogenecity of dioxin and later PCBs, glyphosate (or Roundup), and, more lately, cell phones. 

Industry continues to attack the credibility of independent scientists who speak inconvenient truths and to 

finance those whose work sows more doubt about EMF health effects. 

 

A Representative Comparison of European and other International Standards 

 

Government and industry RF exposure limits, ranging between 41 and 61 volts per meter for 900 and 

1800 MHz frequencies (https://www.saferemr.com/2018/), are influenced by politics and lobbying. Yet 

even at the 6 V/m precautionary level targeted in certain European cities, mitochondria are damaged and 

significant memory loss occurs. Several studies have shown the levels should be 100 times lower, or 0.6 

V/m, as recommended by the BioInitiative Working Group and the Austrian Medical Association. 

 

The Dutch government compared international policies on EMF. A first group of countries has set legal 

limits derived from a non-binding EU recommendation, and there is a precautionary policy in some 

countries. Group two, which includes Austria, Sweden, and the UK, has no legal limits or limits less strict 

than the EU recommendation, with a precautionary policy in some countries. The third group has stricter 

limits than in the EU recommendation, and includes Italy and Poland.14 

 

China has a national environmental protection law which sets limits for environmental exposure of EMFs, 

but it does not apply to wireless communication terminal equipment.  

 

India has a limit 33% of the reference levels in the EU recommendation for electric and magnetic field 

strength and 10% for power density. In 2013, Mumbai, India, a city of 20 million, banned cell towers near 

schools, colleges, and hospitals and ordered existing towers in those locations to be removed. 

 

In France, several occupational and disability tribunals have recognized EHS since 2013. Marine Richard 

was the first French citizen to be compensated for EHS. In the US, the Americans with Disabilities Act 

(ADA) for access for people with disabilities, as well as the Quebec and Canadian Human Rights 

Commissions, recognize EHS as a bona fide disability. 

 

Laurence Abeille is a Green politician who proposed Franceôs Law No. 2015-136 of 9 February 2015, 

known as the ñAbeilleò law, relating to sobriety, transparency, information, and consultation on exposure 

to electromagnetic waves, and it reinforces the role of mayors: 

 

¶ Mayors of municipalities receive and make publicly available information files transmitted by 

radio station operators for the implementation or substantial modification of a site; 

¶ Mayors may require a simulation of the exposure to waves emitted by a facility before it is 

installed; 

¶ Mayors may require an inventory of existing facilities. 

 

Wireless access to the Internet in France includes the following forms of regulation and practice: 

 

¶ Public buildings such as town halls and libraries offering public Wi-Fi access must mention this 

fact clearly by means of a pictogram in the entrance. 

¶ The law prohibits Wi-Fi in spaces dedicated to reception, rest, and activities of children under 3 

years of age. 

 
13 https://lennarthardellenglish.wordpress.com/ 
14 See National Institute for Health and the Environment Report: https://www.rivm.nl/sites/default/files/2018-

11/Comparison%20of%20international%20policies%20on%20electromagnetic%20fields%202018.pdf. 

https://www.saferemr.com/2018/
https://lennarthardellenglish.wordpress.com/
https://www.rivm.nl/sites/default/files/2018-11/Comparison%20of%20international%20policies%20on%20electromagnetic%20fields%202018.pdf
https://www.rivm.nl/sites/default/files/2018-11/Comparison%20of%20international%20policies%20on%20electromagnetic%20fields%202018.pdf
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¶ In primary school classes where the municipality has installed Wi-Fi, it must be shut off when it 

is not used for educational activities. For any new installation, the municipality must inform the 

school council beforehand. 

¶ Local elected representatives will be represented on the national committee of dialogue on the 

level of public exposure, under the aegis of the ANFR. 

 

In 2015 in Brussels, I met with Jean Huss, the European Parliament elect who was behind the Council of 

Europeôs Resolution 1815 on EMF Potential Health Risks, which was adopted unanimously. He 

explained it was not influenced by lobbying but rather was science-based, the work of independent 

scientists, and then recommended to all the Ministers of different EU countries. Resolution 1815 should 

be read by all politicians, and doctors. The information is well summed up in that paper, which mentions, 

notably, protecting the electrosensitive. 

 

Four Swiss Cantons have opposed 5G technology rollout with independent studies on its possible health 

and other effects. Currently, its RF exposure limits are about 10% of the EU recommendation for 

sensitive places such as apartments, schools, and childrenôs playgrounds near mobile phone antennas. 

Switzerland, while far from perfect, has a better than average record of trying to apply precautionary 

limits. 

 

Israel is another leading the reduction, or prudent avoidance, of wireless exposure in schools. The Israeli 

Ministry of Education is involved, but there is a debate about how it is being implemented. At the very 

least they are discussing EMF exposure and taking measures, but parents, teachers, everyone has to exert 

more pressure to make sure that it is being applied. 

 

Taiwan removed 1,500 cell towers in 2007; and now parents can be fined the equivalent of $1,600 US 

dollars if a child under the age of 2 is using a tablet computer. 
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Table 1 

 

Other Recent Actions Against 5G 

 

The Russian National Committee on Non-Ionizing Radiation Protection is calling for the release of new 

EMF hazard warning signs for wireless users of mobile phones and other EMF sources.15 

 

More than 20 US cities and regions are currently fighting 5G. Overall, property values will likely be 

affected. In many ways 5G is an unprecedented attack on local control. States such as New Hampshire 

and Montana, and cities such as Hallandale Beach, Florida and Greendale, Wisconsin, are fighting this in 

the US, while the federal government is basing its actions on the Telecommunications Act of 1996, so that 

no one can prevent towers going up based on environmental safety. There is an ongoing debate as to 

 

15 https://www.radiationresearch.org/articles/new-russian-list-of-emf-hazard-and-prohibition-signs-for-wireless-users-and-general-

public/ 

https://www.radiationresearch.org/articles/new-russian-list-of-emf-hazard-and-prohibition-signs-for-wireless-users-and-general-public/
https://www.radiationresearch.org/articles/new-russian-list-of-emf-hazard-and-prohibition-signs-for-wireless-users-and-general-public/
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whether health is included in this Act, as it is not explicitly mentioned. Susan Clark, a Harvard Graduate, 

is quoted as saying that environmental effects do not include health effects: 

 

All pre-emption law is black-letter law not susceptible to alteration, modification, or interpretation 

beyond that ñblack letter.ò In brief, the actual term in that Section is ñenvironmental effects,ò not 

merely ñenvironment.ò And as you well know, ñhealthò does not appear at all. ñEnvironmentalò is 

defined as what is outside, beyond, or not the human body. Therefore, any claim that 

ñenvironmental effectsò includes ñhealth effectsò should be thrown out the window as outrageous. 

 

Other US Actions Against Wireless Radiation 

 

Arthur Firstenberg and the Santa Fe Alliance for Public Health and Safety sued the city of Santa Fe, New 

Mexico for its failure to protect its citizens from EMFs. 

 

Massachusetts is leading the nation with five bills to protect and inform citizens. Notably, it is looking at 

the effects of smart meters and informing scientists, as well as the public, about the effects of exposure. 

 

The proposed Maine Wireless Act, Bill LD1030, which was not adopted, would have been the strictest in 

the nation, requiring manufacturers to provide information on radiofrequency exposure, and for it to be 

visible on the outside of cell phone product packaging. San Francisco, California did it, but the law was 

struck down. Berkeley, California came up with another municipal law, a ñRight to Knowò ordinance, but 

was successfully defeated by the industry. Berkeleyôs ñRight to Knowò ordinance survived industry 

challenges right up to the US Supreme Court. 

 

Acoustic neuroma and glioma (the deadliest form of brain cancer) have been linked directly to cell phone 

use on the same side of the head for many years. Many courts are increasingly taking into account 

duration of exposureðrevealing the literature is sufficient for a causal link for these tribunals, even in the 

absence of clear conclusive scientific evidence. I hope that other tribunals around the world will look at 

these judgments. There have been five decisions already from national courts in Italy. In 2012 and 2017, 

two Italian workers were compensated (notably by Italyôs Supreme Court) for brain tumors that 

developed after they spent years using a cell phone 4 to 6 hours a day for up to 15 years. 

 

It should be noted that in the insurance industry, underwriters at Lloydôs have refused ñ[t]o insure mobile 

phone manufacturers against the risk of damage to users health.ò16 Sooner or later, there will be major 

convictions, and the industry will have to pay. This is why the insurance companies refuse to cover these 

risks, specifically the link between mobile phones and brain tumours.  

 

 

 

16 https://www.theguardian.com/uk/1999/apr/11/sarahryle.theobserver  

https://www.theguardian.com/uk/1999/apr/11/sarahryle.theobserver
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Using Law and Advocacy to win Accommodations for Clients with Electromagnetic  

Hypersensitivity (EHS)1,2 

 

 
David McRobert3 

 

Abstract 

 

Electromagnetic hypersensitivity (EHS) is explicitly recognized as a disability in many nations. However, 

individuals with EHS who make disability claims often are not accommodated by employers or service 

providers and tend to have limited success in the legal system. This paper provides an analysis of legal 

protections available in Canada for those living with EHS, and discusses the relationship between law, 

scientific advances, and the role of metapolicy in developing preventative policies that protect vulnerable 

persons and overall populations. The paper deals with, amongst other things, the role played by medical 

professionals in providing accommodation for EHS.  

 

Recognizing and validating EHS is challenging for a number of reasons. Electromagnetic fields (EMF) 

and electromagnetic radiation (EMR) are odourless and invisible, and there are numerous sources of it in 

homes, workplaces, and public spaces. Thus, professional electromagnetic surveys are typically needed to 

identify sources of EMF and EMR. Industry experts and some medical specialists have argued that EHS 

cannot be diagnosed using traditional physiological techniques due to psychological factors, the range of 

non-specific symptoms, and a resemblance of symptoms to those associated with illnesses such as 

multiple chemical sensitivities (MCS). Consequently, there is a great deal of skepticism towards EHS, 

especially amongst industry-employed professionals, engineers, and scientists, as well as many medical 

experts, judges, and lawyers. These factors often present problems for the Canadian courts and tribunals 

when considering medical evidence on EHS. Establishing proof of a workplace-related triggering 

exposure is a key difficulty in EHS cases due to variations in reaction severityðeven between several 

EHS-impacted employeesðand because symptoms tend not to cease when the workplace source is 

removed.  

 

Many of the frustrations that EHS advocates experience with legal and policy systems are related to meta-

policies, particularly related to prevention of health impacts and requisite standards of evidence. For 

instance, Health Canadaôs official position is that there is no scientific evidence connecting EMF 

exposure to the symptoms attributed to EHS, raising the question of whether this stance is truly reflective 

of evidence. Telecommunications companies seeking to expand markets for new devices and 5G 

technology have also shaped current EMF/EHS meta-policy, resulting in growing levels of EMFs in 

public and shared spaces.  

 

 
1 This paper is not legal advice and only provides general information about how the legal system can be used. Patients seeking 

specific legal advice should contact the Lawyer Referral Service of the Law Society of Ontario or appropriate organization in their 

jurisdiction and retain a lawyer. 
2 The author gratefully acknowledges the work of Dr. Meg Sears, Chair of Prevent Cancer Now, past and current clients, and 

Canadian medical researchers in preparing this presentation. 
3 The author is an environmental lawyer based in southern Ontario, and retired Adjunct Professor. He was pro-bono counsel on the 

Board of the Wireless Radiation Safety Council of Canada from 2011 to 2013. He has worked with numerous clients on a range of 

wireless radiation safety, air pollution, water pollution, and chemical sensitivity issues. David served for 16 years as In-House 
Counsel and Senior Policy Advisor at the Environmental Commissioner of Ontario. David has a BSc in Biology and a Masterôs in 

Environmental Studies on Biological Conservation. He graduated from Osgoode Hall Law School, undertook graduate law studies, 

and was admitted to the Ontario Bar in 1990. David taught law to undergraduate and graduate students at York University, Osgoode 
Hall Law School, the University of Toronto and Humber College between 1987 and 2011. He has published dozens of books, 

journal articles, and articles. Book titles include Risky Business: A Guide to the Use, Handling and Transportation of Asbestos and 

My Municipal Recycling System Made Me Fat and Sick. 
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Addressing alleged injury caused by toxic substances through tort lawsuits faces several challenges 

including: 1) identifying pathways, 2) calibrating dosages, 3) difficult diagnoses due to long latency 

periods, and 4) a duty on potential plaintiffs of workplace or health insurance claimants to mitigate harm. 

Many EHS tort cases are addressed through insurance programs when available. Some cases involving 

workplace exposures are also submitted to the Ontario Workplace Safety and Insurance Board (WSIB), 

which has consistently refused to recognize EHS claims as legitimate disabilities. Accommodations for 

EHS claimants are typically achieved through government legislation that protects the rights of 

individuals with ongoing disabilities and/or health impacts. These accommodations can raise conflicts 

due to competing rights, making creativity and a willingness to compromise essential in the development 

process. The Accessibility for Ontarians with Disabilities Act (AODA) was expected to significantly 

advance accessibility in Ontario. However, it is unclear whether any of the committees created through 

the AODA are examining accessibility standards for individuals suffering from EHS or similar 

conditions. The good news is that in several cases, organizations, public utility providers, landlords, and 

workplaces have been adopting a range of measures and accommodations for EHS-sensitive individuals. 

The bad news is that these individuals often have to make persistent efforts to obtain these modest 

accommodations.   

 

In the absence of constitutional amendments, mirror laws can address the regulatory and jurisdictional 

gaps that arise in the Canadian context and mitigate harms related to EMF/EMR, though this would have 

to be developed on the basis of sound meta-policies. Practical accommodation options that consider 

competing rights can be used in the short term. In the long run, development of well thought-out 

EMF/EMR meta-policies and related laws and policies preventing EHS would be an excellent place to 

start. 

 

 

Introduction  

 

A growing number of residents in many developed nations are adversely affected by electromagnetic 

radiation (EMR), electromagnetic fields (EMFs), and related phenomena. While some individuals report 

mild to moderate symptoms and mitigate the effects by avoiding the fields and radiation sources as best 

they can, others are so severely affected that they cease work and change their entire lifestyle.4 This 

illness is referred to as ñelectromagnetic hypersensitivityò or EHS and now is explicitly recognized as a 

disability in many nations.  

 

The World Health Organization5 defines EHS as ñ...a phenomenon where individuals experience adverse 

health effects while using or being in the vicinity of devices emanating electric, magnetic, or 

electromagnetic fields (EMFs)é This reputed sensitivity to EMF has been generally termed 

ñelectromagnetic hypersensitivityò or EHS.ò 

 

The symptoms most commonly experienced include, ñdermatological symptoms (redness, tingling, and 

burning sensations) as well as neurasthenic and vegetative symptoms (fatigue, tiredness, concentration 

difficulties, dizziness, nausea, heart palpitation, and digestive disturbances). The collection of symptoms 

is not part of any recognized syndrome.ò 

 

Many individuals and potential clients are suffering from EHSðthey come to lawyers with evidence of 

harm, and allege employers or service providers have failed to accommodate their disabilities by reducing 

electromagnetic field (EMF) exposure. Their success in having laws and the legal system address their 

concerns tends to be limited, even when they have ample financial resources. There also tends to be a 

degree of skepticism about EHS, especially amongst engineers and scientists employed by industry, many 

medical experts, and many judges and lawyers. These potential clients and their advocates working in the 

 

4 Dr. Margaret Sears, ñThe Medical Perspective on Environmental Sensitivities,ò Report prepared for the Canadian Human Rights 
Commission, May 2007. https://www.chrc-ccdp.gc.ca/eng/content/medical-perspective-environmental-sensitivities 
5 World Health Organization, Electromagnetic fields and public health: Electromagnetic hypersensitivity, Backgrounder, December 

2005. https://www.who.int/peh-emf/publications/facts/fs296/en/ 

https://www.chrc-ccdp.gc.ca/eng/content/medical-perspective-environmental-sensitivities
https://www.who.int/peh-emf/publications/facts/fs296/en/
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medical, health, and legal fields find they must battle for institutional recognition of EMF disability rights 

and challenge the power of industries and government agencies that attempt to downplay the potential 

risks to the public posed by new and existing wireless technologies. 

 

EMF and electromagnetic radiation (EMR) sources are numerous but typically include cell towers, 

wireless equipment, and personal devices such as cell phones, tablets, and laptops. Electric and magnetic 

fields also are generated by household wiring, lighting, and electrical appliances such as microwave 

ovens, hair dryers, and toasters. Other common sources include computer monitors, photocopiers, fax 

machines, and fluorescent lights. Power lines and electric tools also emit EMFs. Some medical 

applications of EMFs include short-wave diathermy and magnetic resonance imaging (MRI). Electrical 

currents and fields also arise as ñstray voltageò from inadequate grounding of buried cables and wiring. 

Patients and litigants also suggest that wind turbines cause EHS. While historical exposures were 

generally several orders of magnitude under the limits in internationally accepted standards, there is 

growing evidence that more recent chronic exposures sometimes exceed them.6 

 

Nonetheless, technological ñfixesò and providing accommodations can be simple and effective in certain 

circumstances. Professional electromagnetic surveys can identify sources of lower frequencies such as 

power lines, improperly wired circuits (e.g., with ground return), and fluorescent lights, as well as sources 

of higher frequencies, such as computers or the ñInternet of Things.ò Wireless systems can be replaced 

with wired ones, returning organizations to configurations typical in homes and workplaces in the 1990s 

and 2000s. 

 

Addressing the health impacts of EMFs or radiation presents challenges, as these EMFs cannot be seen 

and have no odour. This often presents problems for the courts and tribunals as procedural and 

substantive rights related to traditional disabilities such as mobility, visual, and hearing impairments 

continue to evolve in developed nations.7 

 

Accordingly, the Canadian courts and tribunals are struggling with medical evidence on EHS and other 

sensitivities. Experts retained by industries involved in causing EMFs often argue that EHS has a large 

psychological component and resembles multiple chemical sensitivities (MCS), a disorder associated with 

environmental exposures to chemicals. Moreover, for the past 15 to 20 years many government regulators 

and industry officials have argued that both EHS and MCS are characterized by a range of non-specific 

symptoms that cannot be independently verified using traditional toxicological or physiological 

techniques.8 

 

In contrast, the courts regularly award damages for mould in real estate cases because reductions in 

property value can be quantified using accepted techniques that have been developed by real estate and 

property appraisal experts since about 1900. At the same time, the courts struggle with making damage 

awards to litigants on the basis that moulds can synergistically help to cause Multiple Chemical 

Sensitivities (MCS) and/or Environmental Sensitivities (ES) or depression, despite strong evidence that 

biochemical mechanisms of mycotoxins can spur MCS and ES.9 

 

 
6 See, for example, some of the presentations made at the conference on EHS and EMF at Womenôs College Hospital on 31 May 

2019.  
7 Lisa Vanhala, Making Rights a Reality?: Disability Rights Activists and Legal Mobilization. Cambridge Disability Law and Policy 

Series (2011). Cambridge University Press. ISBN 9781107000872 
8 According to Dr. Meg Sears, scientific thinking and regulator attitudes in Ontario about MCS and EHS took a progressive leap 
forward when the Ontario government established an MCS task force. Sears reports she has worked on presentations about MCS 

with EHAQ recently and this work has resulted in more positive views about EHS science as well. Personal Communication to 

author, Dr. Meg Sears, 10 Jan. 2020. 
9 It has been estimated by environmental health experts that 3 to 5% of Canadians have been diagnosed with Environmental 

Sensitivities. People with this condition become extremely sick with even slight exposures to everyday chemicals such as fabric 

softeners, flame retardants, and pesticides. In 2007, Sears estimated that 3% of Canadians were affected by ES: See Dr. Margaret 
Sears, ñThe Medical Perspective on Environmental Sensitivities,ò Report prepared for the Canadian Human Rights Commission, 

May 2007. https://www.chrc-ccdp.gc.ca/eng/content/medical-perspective-environmental-sensitivities; Personal Communication, Dr. 

Meg Sears, Prevent Cancer Now, May 2019.  

https://www.chrc-ccdp.gc.ca/eng/content/medical-perspective-environmental-sensitivities
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Yet, despite institutional reluctance to recognize the health effects of EMFs and EMR, there are many 

signs of severe implications of electromagnetic fields. These include: 

 

- Biological effects can be measured at radiation levels thousands of times below current 

standards; and 

- Electromagnetic ñsmogò levels are increasing rapidly (orders of magnitude more coming with 

5G technology). 

 

The extent of EMF in the city of Salt Lake City in surveys undertaken in 2010s is represented in Figure 

1. This figure shows the results of modeling of electromagnetic fields in Salt Lake City and illustrates 

peaks from telecommunications point sources and reflections.10 

 

Law, Science, and Meta-policy 

 

Communities and researchers pushing back against regulators and arguing that EMFs and EMR are 

sources of serious health impacts are at the edge of paradigm shifts in both law and science, carrying out 

novel science, exploring new biochemical and biological phenomena and connections, and advocating for 

new ideas. 

 

Law and science share common features: both claim authority over evidence and conclusions; both claim 

a monopoly over what counts as ñrationalò; both claim what counts to be a credible witness. ñNormalò 

science and law are seemingly decentralized, yet both activities are subject to financial forces and 

particular values and biases despite varying claims of degrees of objectivity by their practitioners.  

 

Unlike law reform processes or court decision making, science is largely independently verifiable by 

replication or re-examination of original data and flawed decision-making is open to self-correction. 

Fundamental laws of nature are immutable (though our understanding improves over time), whereas court 

decisions and laws are human-made, mutable, and even reversible at the stroke of a pen. 

 

Both science and law strive to function on the basis of core principles such as accountability and 

transparency, but law reform and court decision-making processes are more vulnerable to ideological 

pressures because of the constant interaction between political, social, and legal systems. Consequently, 

law reform can fail to achieve its intended objectives.  

 

Some key roles of the courts and tribunals11 include: 1) to deconstruct experts and limit abuse of science 

by powerful actors such as corporations and government agencies; 2) to educate the public through civic 

education about reasonable behaviour; and 3) to redress wrongs and address some of the problems 

inherent in government decision-making systems by permitting judicial reviews by the courts, which can 

overturn decisions. At the same time, it is important to bear in mind that the courts cannot offer miracle 

cures, and difficult and complex cases often result in bad court precedents. 

 

Differences between law and science include that law strives for closure, while science advances through 

hypothesis testingðas argued by Sir Karl Popper and others.12 Fact-finding in law is designed to 

 
10 Note that this modelling work was undertaken in the early 2010s. Levels would be much higher now, and are projected to increase 

significantly in the coming years as 5G infrastructure is implemented. 
11 Relevant administrative tribunals and adjudicators include: the Canadian Human Rights Commission, Human Rights Tribunal of 
Ontario (HRTO), Workplace Safety and Insurance Board (WSIB), Ontario Landlord and Tenant Board (OLTB), Environmental 

Review Tribunal (ERT), Ontario Ministry of Labour ï OHSA. Other Canadian Tribunals include: provincial and federal Worker 

Compensation agencies, Landlord and Tenant Board, Employment, Federal Dept. of Labour, arbitrators, mediators, and special 
commissioners or appointees. There are also agencies like Canada Revenue, which make decisions that have a bearing, such as 

providing access to funds if you have a disability. 
12 See, for example, M. Wilkinson, Testing the null hypothesis: the forgotten legacy of Karl Popper?, J Sports Sci. 2013;31(9):919ï
20. doi: 10.1080/02640414.2012.753636. Epub 2012 Dec 19. As explained in the abstract for the paper, ñ[t]esting of the null 

hypothesis is a fundamental aspect of the scientific method and has its basis in the falsification theory of Karl Popper. Null 

hypothesis testing makes use of deductive reasoning to ensure that the truth of conclusions is irrefutable. In contrast, attempting to 
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persuade in short-term, but this is not so in science. Litigation and law reform are often based on 

narratives created by lawyers and public relations (PR) experts, while science advances through new 

evidence that can usher in paradigm shifts.13 

 

Figure 1: This figure shows the extent and results of modeling of electromagnetic fields in Salt Lake 

City and illustrates peaks from telecommunications point sources and reflections. 

 

Legal rules often are not ñscientificò because the courts and regulators have to take into account 

uncertainty and conflicting evidence. One key consideration is that law relies on the concept of precedent. 

Precedent seeks to provide residents, business and property owners, financial investors, and other 

organizations with reassurance about the stability of rules in legal decisions on property, contracts, and 

torts and security and confidence about our legal and political systems. As such, the legal system is loyal 

to concepts of equity and justice in ways that can seem counterfactual and illogical (and even seemingly 

unethical), while striving to be consistent with historical patterns.  

 

In essence, our legal and government decision-making systems tend to be based on ñmeta-policies.ò 

Meta-policies can be defined as policies on how to make policies.14 As such, they deal with: 1) the 

characteristics of policymaking systems (structure, process patterns, personnel, inputs, and stipulated 

outputs); and 2) master policies (strategies, overall goals, basic assumptions, conceptual frameworks, 

policy instruments, and similar inter-policy directives). One of the main utilities of the concept of meta-

policy is to stimulate research, study, contemplation, design, and analysis focusing explicitly on the meta-

policy level. Meta-policies also can provide a framework that sets out to define the range of compliance 

 

demonstrate the new facts on the basis of testing the experimental or research hypothesis makes use of inductive reasoning and is 

prone to the problem of the Uniformity of Nature assumption described by David Hume in the eighteenth century. Despite this issue 
and the well documented solution provided by Popper's falsification theory, the majority of publications are still written such that 

they suggest the research hypothesis is being tested. This is contrary to accepted scientific convention and possibly highlights a poor 

understanding of the application of conventional significance-based data analysis approaches.ò Research on health policy should be 
driven by conjecture and attempted falsification such that it is always the null hypothesis that is tested. The write up of our EMF and 

EHS research studies should make it clear that we are indeed testing the null hypothesis and conforming to the established and 

accepted philosophical conventions of the scientific method. 
13 Thomas Kuhn, The Structure of Scientific Revolutions, 1962. 
14 Yehezkel Dror, Social Science Metapolicy: Some Concepts and Applications. Santa Monica, CA: RAND Corporation, 1970. 

https://www.rand.org/pubs/papers/P4372.html. Also available in print form. 

https://www.rand.org/pubs/papers/P4372.html
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documents (e.g., regulations, policies, procedures, protocols) and establishes a classification system 

which groups them (e.g., financial, information technology). In addition, meta-policy should identify and 

describe the processes by which the compliance documents are developed, reviewed, and made available 

to stakeholders.  

 

Meta-policies underpin laws and policies 

 

When activists and advocates for law reform criticize or challenge particular laws or policies, it often is 

because they disagree with overarching meta-policies shaping those laws and policies. Reliance on 

science and evidence and long-term prevention goals must inform the core meta-policies underpinning 

laws on EMF to prevent EHS illnesses. For example, those advocates wishing to change a specific policy 

or address a regulatory challenge such as the use of wireless devices and Wi-Fi in hospitals, arguably, 

have to deconstruct the meta-policies and values underlying the current policies and practices. 

 

Many of the frustrations that EHS advocates experience with Canadian legal and policy systems are 

related to incomplete and dated meta-policies that do not seem to be based on scientific evidence and the 

core values of prevention of health impacts and diseases such as cancer. For instance, Canadaôs current 

meta-policy governing health care emphasizes expenditures on treatment to the detriment of investments 

in preventative care and education. Prevention and lifestyle change must become the meta-policy for 

health care in the long run because treatment is extremely expensive. Currently, both prevention and 

treatment must occur simultaneously. In the past 50 years, there have been numerous efforts to shift the 

policy framework for the health care system to place more emphasis on prevention and less on 

treatment.15 One of the first concerted policy efforts was the report prepared for then-federal Health 

Minister Marc Lalonde.16 (ñLalonde reportò) This Report was prepared in 1973 by a former Deputy 

Minister asked to draft an overarching policy on health care for Canada that stressed the importance of 

prevention. The report, and subsequent reports, have noted that implementing prevention also is 

challenging because the overall health care system faces significant funding constraints, limited access to 

educational resources to retrain existing professionals, communication barriers, and other challenges. 

 

With respect to the specific health threats posed by EMR/EMF and the causes of EHS, the effective 

Canadian policy (and by default Canadaôs meta-policy) was articulated by Health Canada17 in 2009:  

 

The causes of these symptoms are unclear. There are suggestions that they might arise from 

environmental factors unrelated to EMFs (e.g. ñflickerò from fluorescent lights or glare and other 

visual problems with computer monitors). Other possible factors include poor indoor air quality, 

stress in the workplace or living environment, or pre-existing medical conditions. 

 

Similarly, a 2010 Health Canada fact sheet on EMFs called ñItôs Your Healthò18 reviews some of the 

studies and evidence relating to the concerns about exposure to EMFs and concludes, ñHealth Canada 

does not consider guidelines for the Canadian public necessary because the scientific evidence is not 

strong enough to conclude that exposures cause health problems for the public.ò19 

 

 
15 See Dr. Bruce Lanphear, Prevention Paradox: Why We are Failing to Prevent Disease (2018). 

http://littlethingsmatter.ca/2018/03/19/prevention-paradox-why-we-are-failing-to-prevent-disease/ retrieved 10 Jan. 2020; See also: 

How many Canadians will be diagnosed with diabetes between 2007 and 2017? Assessing population risk, D.G.Manuel DG, L. 
Rosella, M. Tuna M, C. Bennett, June 2010. https://www.ices.on.ca/Publications/Atlases-and-Reports/2010/How-many-Canadians; 

retrieved 10 Jan. 2020. 
16 Government of Canada, A New Perspective on the Health of Canadians: a Working Document (ñthe Lalonde reportò). Ottawa: 
Ministry of Supply and Services, 1974. The final report was presented in the House of Commons on April 1, 1974.  
17 Health Canada, Environmental and Workplace Health: Electromagnetic Hypersensitivity (2009). 

http://www.hc-sc.gc.ca/ewh-semt/radiation/cons/electri-magnet/electromagnet-eng.php Date Modified: 2009-01-22 
18 Health Canada, Itôs Your Health (2010; updated in 2011). https://www.canada.ca/en/health-canada/services/health-risks-

safety/radiation/everyday-things-emit-radiation/power-lines-electrical-appliances.html 
19 Ibid. 

http://littlethingsmatter.ca/2018/03/19/prevention-paradox-why-we-are-failing-to-prevent-disease/
https://www.ices.on.ca/Publications/Atlases-and-Reports/2010/How-many-Canadians
http://www.hc-sc.gc.ca/ewh-semt/radiation/cons/electri-magnet/electromagnet-eng.php
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/everyday-things-emit-radiation/power-lines-electrical-appliances.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/everyday-things-emit-radiation/power-lines-electrical-appliances.html
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In summary, Health Canadaôs official position is that there is no scientific evidence the symptoms 

attributed to EHS are actually caused by exposure to EMFs. Moreover, even though the links between 

EMF radiation and cancer have been studied extensively, Health Canada claims that there is no scientific 

basis for claims that RF radiation causes cancer.20  

 

In contrast, the International Agency for Research on Cancer (IARC, the independent global authority) 

determined in 2011 that RF-EMF radiation is a Group 2B, possible human carcinogen.21 In 2019, IARC 

outlined recent strong findings including human epidemiology plus two multi-million-dollar animal 

studies, and announced that re-evaluation is a high priority.22 The only large Canadian cell phone cancer 

study, published in 2017, found that compared with those who were not regular users, the risk of glioma, 

a malignant type of brain cancer, was doubled with 558 hours talking on cell phones held to the head.23 

Similarly, in the past decade, families who make claims for glioma brain cancers and deaths are being 

compensated by courts and tribunals in Italy, France, and elsewhere; and some European insurance 

companies have expressed serious concern about the risks associated with future EMF liability.24 As noted 

below, many insurers (including workplace agencies such as the Ontario WSIB) in Canada and other 

common law jurisdictions (e.g., USA, UK) are refusing to cover claims of harms from EMF exposures 

and EHS. 

 

While some advocates for greater regulation of EMR sources would argue Health Canadaôs position is 

evidence of ñregulatory capture,ò industry and government officials insist that their approach adequately 

protects human health. These statements are reflective of an obvious skepticism towards EHS, indicating 

a lack of belief that low-dose frequencies cause EHS and simultaneous confidence that the standards set 

out by Health Canada in Safety Code 625 (SC6) are sufficient. An important critical question to raise in 

response is whether Health Canadaôs position is in fact reflective of evidence. In 2015, Dr. Meg Sears 

wrote and edited a paper published by Canadians for Safe Technology (C4ST) on more than 150 low-

exposure studies, below SC6 limits. The C4ST report showed significant biological effects, published 

within a narrow window of time, that were not referenced by Health Canada (HC) or the Royal Society of 

Canada (RSC) in evaluating SC6. The C4ST report also identified a number of references in the RSC and 

 

20 Health Canada, Understanding Safety Code 6: Health Canada's radiofrequency exposure guidelines: Safety Code 6 is one of a 

series of safety codes that provides radiation protection guidance for radiation emitting devices. Retrieved 26 Oct. 
2020. https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/occupational-exposure-regulations/safety-code-

6-radiofrequency-exposure-guidelines.html. The Health Canada fact sheet states: ñ[m]ost research does not support a link between 

radiofrequency EMF and cancer,ò citing 2011 IARC report. The fact sheet was updated In October 2020 to also clarify that there is 
no connection between EMF and COVID-19. This was a response to the burning of cell towers in France, the UK, and Quebec by 

anti-cell tower activists who asserted a link between EMF and COVID-19. 
21 International Agency for Research on Cancer (IARC), Non-ionizing Radiation, Part 2: Radiofrequency Electromagnetic Fields, 
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans (2011). Volume 102, IARC. https://publications.iarc.fr/126. 

This conclusion was based in part on evidence showing an increased risk for glioma, a malignant type of brain cancer, associated 

with wireless phone use. 
22 IARC Monographs on the Identification of Carcinogenic Hazards to Humans Report of the Advisory Group to Recommend 

Priorities for the IARC Monographs during 2020ï2024 (2019); https://monographs.iarc.fr/wp-

content/uploads/2019/10/IARCMonographs-AGReport-Priorities_2020-2024.pdf 
23 F. Momoli, J. Siemiatycki et. al., Probabilistic Multiple-Bias Modeling Applied to the Canadian Data From the Interphone Study of 

Mobile Phone Use and Risk of Glioma, Meningioma, Acoustic Neuroma, and Parotid Gland Tumors, Am J Epidemiol. 2017 Oct 1; 

186(7): 885ï893. Published online 2017 May 23. doi: 10.1093/aje/kwx157; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5860390/ 
24 Swiss Reinsurance, SONARðEmerging Risk Insights (June 2013). 

https://www.swissre.com/institute/research/sonar/sonar2020.html  According to the report, the ñunforeseen consequences of 

electromagnetic fieldsò could result in a flood of insurance claims that would translate into significant liability losses for the industry. 

The report considers the risk of increased insurance claims about electromagnetic field, or EMF-related health risks to be ñhigh.ò 
25 Health Canada, Limits of Human Exposure to Radiofrequency Electromagnetic Energy in the Frequency Range from 3 kHz to 

300 GHz: Safety Code 6 (2009). HC Pub.: 091029 www.hc-sc.gc.ca/ewh-semt/pubs/radiation/index-eng.php; See also: Canadians 

for Safe Technology (C4ST), What is Safety Code 6? http://c4st.org/safety-code-6/; Retrieved: 10 Jan. 2020. Safety Code 6 was 
developed and approved by Health Canada in the 1970s and originally was intended to ensure the protection of federal employees 

and visitors to federal buildings. Its purpose is to establish safety limits for human exposure to radiofrequency (RF) electromagnetic 

energy in the frequency range from 3 kHz to 300 GHz. This is the energy given off by all wireless electronic devices including, but 
not limited to, cell and portable phones, baby monitors, smart meters, wireless appliances, Wi-Fi, and cell phone towers. These 

guidelines may also be adopted by the provinces, industry, or other interested parties. It has been adjusted to include Wi-Fi, smart 

phones, smart meters, and cell phone towers and has not had any major revisions in the last 30 years.  

https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/occupational-exposure-regulations/safety-code-6-radiofrequency-exposure-guidelines.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/occupational-exposure-regulations/safety-code-6-radiofrequency-exposure-guidelines.html
https://publications.iarc.fr/126
https://monographs.iarc.fr/wp-content/uploads/2019/10/IARCMonographs-AGReport-Priorities_2020-2024.pdf
https://monographs.iarc.fr/wp-content/uploads/2019/10/IARCMonographs-AGReport-Priorities_2020-2024.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5860390/
https://www.swissre.com/institute/research/sonar/sonar2020.html
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/index-eng.php
http://c4st.org/safety-code-6/
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Health Canada reports, including many from other periods, and others that did not critically analyze 

significant effects associated with EMF and EMR.26  

 

Critics argue that current EMF/EHS meta-policy has been shaped by transnational post-industrial 

capitalism, supercharged by corporations like Apple, Samsung, and Huawei that are seeking to expand 

markets for new devices and 5G technology. This results in growing levels of electromagnetic 

phenomena, and the popularization of Wi-Fi access in public and shared spaces (e.g., the strong interest in 

expanding wireless technology into public spaces such as parks, allegedly to promote economic 

development and tourism). 

 

Differences Between Law and Policy 

 

Public laws, such as those passed by legislatures on employment standards, occupational health and 

safety (OHS), and health protection, have a vital role to play in ensuring government regulations, policies, 

and practices prevent or reduce the risk of regulatory capture.  

 

Public and administrative laws often are intended to address problems in the private law system such as 

the expense of litigation and the desire to provide access to justice. They usually provide remedies 

through tribunals, which are supposed to be more accessible and economical. Moreover, modern laws 

enacted by legislatures are based on concepts such as natural justice and fairness.   

 

In contrast to laws which are enacted by legislatures in typically lengthy procedures, policies and 

programs can be changed more easily; however, they also can be incorporated by reference, which gives 

them legal status. Policies and programs, which usually are based on an overarching meta-policy, are not 

binding on courts, tribunals, or other decision makers unless they are ñincorporated by reference.ò For 

example, an ISO standard on equipment or procedures may be referenced in a regulation or even a public 

law. It is important to understand that most Canadian Human Rights Commission (CHRC) policies are 

only legal policies, rather than public law.  

 

Tort Law  

 

Tort Law is a core form of private, civil law that addresses harms and injuries caused by individuals, 

corporations, or governments (ICGs) to other ICGs. In essence, tort law is the law of accidents and 

personal injury which inherently encodes and prescribes appropriate types of behaviour and penalizes 

other behaviours. Tort laws historically were shaped by the courts and have increasingly been reshaped by 

legislatures, particularly in areas such as automobile accident compensation where damage awards often 

are limited. In many areas, tort laws have become very effective in promoting improved ICG behaviours. 

Lawyers believe that tort litigation provides a valuable mechanism of social integration and control, as 

they are used to deter risky activities and spread out the costs of risk. The importance of tort litigation 

varies to plaintiffs, defendants, judges, lawyers, insurers, and the public. 

 

For example, in the 1980s tort law was replete with examples of large torts awards against doctors for 

alleged negligence during surgical procedures. This encouraged doctors and hospitals to adopt better 

practices such as checklists to ensure surgical instruments and sponges were removed from the surgical 

site and not left inadvertently in a patientôs stomach after an operation was concluded.  

 

Harm must be proven on a balance of probabilities, e.g., 50% plus one. It must show there was a duty of 

care on the part of the defendant or that some expected standard of behaviour or a duty to warn was not 

provided. Most standards are set through a duty of care, and the duty of care evolves over time. Likewise, 

 

26 Canadians for Safe Technology (C4ST), References of over 200 scientific studies and six (6) reviews reporting potential harm at 
non-thermal (not heating) levels of radiofrequency/microwave radiation that are below Safety Code 6 (2015), March 5th, 2017. 

http://c4st.org/200-scientific-studies-reporting-potential-harm-non-thermal-levels/ 

 

http://c4st.org/200-scientific-studies-reporting-potential-harm-non-thermal-levels/



