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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 
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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 


