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Input on Electromagnetic Fields and Wireless Radiation 

 

1. My name is Amir Borenstein. I am an Electromagnetic Hypersensitive (EHS, also known 

as  EMRS – Electromagnetic Radiation Syndrome) person and an EMF/EMR awareness 

activist from Israel.  My life was massively influenced by EMF/EMR exposure and being 

EHS.  I write this letter in the hope that I will be of some help in the process of 

evaluating the possible health risks of EMF/EMR, to set new guidelines and regulations, 

and to acknowledge EHS as a devastating medical condition caused by, influenced by 

and linked to EMF/EMR exposure.  

 

I am 52 years old, born in 1974. I grew up in Haifa, Israel. I have held a Practical Engineer 

diploma in Electronic Computer-Controlled Systems since 1994. I am married with 2 

daughters (15 & 12). 

Please note I am not a native English speaker.  

 

I started feeling headaches when using a cell phone at the age of 22, in 1996/7.  

I became highly sensitive to EMF/EMR in about 2004. Back then there was almost no 

information about the possible health risk of EMF/EMR exposure and about EHS. I 

myself was not aware of either. All official information stated that there were no 

possible health effects and almost nothing about EHS. My doctors did not know 

anything about it (most still don’t). 

 

I think that this situation, in which the official information is that there are no possible 

health effects from EMF/EMR exposure and that EHS is not related to it, is unacceptable 

today. Such a situation, in which people are getting hurt, are not aware of the possible 

cause, can’t get help or relief, and their condition is dismissed and ignored, is unjust and 

does not serve public health, the economy, technology, progress, or society as a whole.  

 

Since 2004 I slowly started learning about EMF/EMR and EHS.  Shortly after, I started 

measuring and reducing my exposure. Since then I have been managing my EHS 

condition, and I am slowly getting better and better.  

 

In about 2005, after becoming  a bit stronger and better, I started writing about EMR, 

EHS and my experience in a blog, which later became an info site www.norad4u.com 

(and www.norad4u.co.il in Hebrew). I started helping other EHS people, both in Israel 

and worldwide.  And I also started making videos about EMF/EMR and EHS on my 

YouTube channels - https://www.youtube.com/@NoRadBlog , 

https://www.youtube.com/@amirborenstein-norad4u   

 

http://www.norad4u.com/
http://www.norad4u.co.il/
https://www.youtube.com/@NoRadBlog
https://www.youtube.com/@amirborenstein-norad4u


Over the years I have become an activist, trying to share my story, views, knowledge 

and understanding of EMR/EMF and EHS. I came in contact and cooperated with several 

activists and scientists worldwide, and was part of several conventions about EMR/EMF 

and EHS (including Environmental Health Trust (EHT); Devra Davis, PhD, MPH; Prof. Elihu 

Richter, MD, MPH; Yael Stein, MD; Paul Ben-Ishai, PhD; Dafna Tachover, LL.M; and many 

others).  

 

From 2006 to 2020 I took part in meetings of the committees of the Israeli parliament 

(Knesset) many times. I tried to cooperate with the Israeli Ministry of Health and the 

Ministry of Environmental Protection, regarding the acknowledgement of EHS, and 

resetting the so-called safety standards. Their final view on the matter was usually 

summed up in the words  “we are working according to the orders and guidelines of the 

World Health Organization”.    

 

I was also part of the petition to the Israeli Supreme Court (2012-2015) to stop the WIFI 

deployment, and use of wireless radiating devices, in schools, due to the possible health 

effects it might have on students and several cases of EHS in students who were already 

suffering.  

 

My career started in 1994 as technical personnel in the Israeli Air Force for 3 years. In 

1997 I moved to civilian High-Tech, where I worked for 16 years in leading High-Tech 

companies such as Zoran, EMS2, VMware. I quit High-Tech in 2013, as the RF radiation 

exposure in the workplace became higher and higher and as more people started using 

smart phones and wireless devices all the time and everywhere.   

 

Until now I have been able to cope with every new tech move and deployment of RF-

based infrastructure and technology. But the future is not certain for us EHS people, as 

more cell towers are being erected, 5G and other advanced RF technologies are being 

deployed. We are all one day away from becoming refugees in our own land, if someone 

decides to install an EMF/EMR (mainly RF) emitting device next to our house, for 

example, a cell tower.  

 

Today (10/2026, since 2013), I am working from home, running a small business of 

supporting other EHS people and manufacturing EMR protection products and meters 

(see www.4EHSByEHS.com).  Over the years I have supported many EHS people both 

inside Israel and across  the world. Many of them had to leave their homes, work and 

even country in order to ease the suffering.   

 

I run a few Facebook groups, for EHS people and for people who understand the 

possible health risk of exposure to EMF/EMR and want to reduce it.  

 

My full story (and other people’s stories) is available on my site: 

Mine - https://www.norad4u.com/ehs/ehs-stories/amir-borenstein/  

http://www.4ehsbyehs.com/
https://www.norad4u.com/ehs/ehs-stories/amir-borenstein/


All - https://www.norad4u.com/ehs/ehs-stories/ 

 

2. Q2 - I am submitting this comment as my daughter and I are patients (EHS). 

 In addition, I am an activist and a professional in the field of EMF/EMR measurement, 

mitigation, EHS support, and supplying information to the public.  

 

3. Q3 - Experiences regarding potential adverse health effects I believe are associated with 

exposure to RF/EMFs:   

 

a. Technologies  - Mainly RF from smart phones, cell phones, wireless devices, cell 

towers, smart cars, smart meters, WIFI routers, WIFI/Bluetooth equipment, and also ELF 

magnetic and electric fields from infrastructure and appliances.  

 

b. “The nature, duration, frequency, and approximate timing of the reported 

exposure(s)” – Daily exposure over years and years, causes and contributes to 

symptoms, EHS condition, and other health effects. 

 

c. “The potential adverse health effects experienced”. – Headaches, Heat sensation, 

Redness in the face, Rush of blood to the head, Pressure on the head temples, Pressure 

inside the ears, Restlessness, Concentration problems, Tingling sensations, Fatigue, 

Memory problems, Depression, Ringing in the ears and noises in the head. 

 

d. “When potential adverse health effects first appeared relative to when exposure 

began and whether any changes in exposure coincided with potential adverse health 

effects” -   

 

I first noticed that I felt pain from Radio Frequency radiation (then it was mainly 

headaches), when I used a cell phone for the first time in 1996. When it happened 

again, I understood it was the RF radiation. This started a 9-year period of what I call 

“light EHS”. In these 9 years I felt symptoms  mostly when I tried to use RF emitting 

devices such as cell phones and WIFI devices. Back then I was OK when standing next to 

other users, or in front of a cell tower or other environmental source of EMF/EMR.  

 

In about 2004 my condition started to worsen. I started feeling bad, with more and 

more symptoms, faster, for longer, and in a more drastic way. I noticed that I felt bad 

when exposed not just to RF radiation from cell phones, but also from cell towers, low-

frequency magnetic and electric fields from power lines, infrastructure, home 

appliances and lab equipment. The symptoms appeared a few minutes after exposure 

started, and faded away a few hours or days after the exposure ended. This is what I call 

today “High EHS”. 

 

Today (2026)  I am usually doing much better. Symptoms usually appear after half an 

hour of environmental exposure to RF levels of about 0.1-1 µW/cm² or higher. 

 

https://www.norad4u.com/ehs/ehs-stories/


On most days, I can visit stores or shopping centers, walk the streets in my town, and 

drive my car around, usually with only light symptoms.  To some extent I can be (for a 

short while) around people with smartphones. But if the exposure is higher (for 

example, a room full of smartphone users for several hours, the main streets of big 

cities, offices, modern workplaces, hospitals, classrooms), or repeated (day after day), 

symptoms will appear and become more drastic, and I predict that my EHS condition 

will become worse again.  

 

I live in a low EMF house (RF lower than 0.0001 µW/cm², magnetic field lower than 

2mG, and electric field lower than 2V/m). I work from home and go outside when 

needed, for short trips/outings. My home is fully wired. There is some RF and ELF 

magnetic protection in the house.  

 

We (myself and my daughters 12 & 15) don’t use smartphones or wireless devices. Only 

wired, non-transmitting equipment. My wife doesn’t use smartphones in the house (she 

is not EHS, she uses one only outside or at work).  

 

In 2024, my then 13-year-old daughter started feeling headaches and other symptoms 

when being around smartphones. The symptoms started after attending a class in her 

school where everyone used their smart phones as part of the lesson. Since then, I have 

been helping with her recovery and her continued effort to get better.  We are still 

struggling with her exposure in her high school, where WIFI/Bluetooth equipment is in 

use in every classroom, and there is also some use of smartphones.   

 

e. “Whether medical evaluation or treatment was sought, including any diagnoses 

received (if the respondent chooses to share them).” -  I went through a round of 

medical diagnostics and tests (including CT), and when the results came back they were 

“Everything is OK”. When I told my doctors that I believe my condition has something to 

do with Electromagnetic Radiation (EMR/EMF), they giggled and said “it is not possible”.  

 

For my daughter, we did some medical tests (not including CT or MRI), all is OK.  

 

f.  “Whether steps to reduce or eliminate exposure were taken and, if so, whether any 

subsequent changes in potential adverse health effects were observed.” - 

 

 I started connecting the dots myself back in 2004 after half a year of daily suffering. I 

started gathering information from several web sites, mainly 

https://www.powerwatch.org.uk, and from a book about cell-towers and EMR/EMF 

radiation that was written by Iris Atzmon. Then I got an RF meter and started to 

measure the RF in my house, office, lab (I was running one as part of my job 

obligations), and car. Then I started drastically minimizing my exposure to several types 

of EMR.   

 

Soon I became better, at least when my exposure to EMF was relatively low (lower than 

https://www.powerwatch.org.uk/


0.004 µW/cm²). When my exposure to EMR/EMF was high (higher than 0.1 µW/cm²), 

after a few minutes, I felt more symptoms. When the exposure was lower, I felt better. 

It usually took a few hours to days for the symptoms to fade away.   It was not easy to 

continue working while being EHS. Pain, symptoms, frustration, the constant struggle to 

keep my exposure levels as low as possible, and facing disbelief from others. This 

struggle continues even today. I get better and better at it, but it is still a struggle.  

 

Since then, my condition has been slowly getting better, as I continued to reduce my 

exposure and to improve my health in other ways.  

 

Regarding my daughter, as she started having symptoms, I guided her and helped her to 

measure and reduce exposure. Her condition and its severity have improved since.  

 

In both our cases, there are daily challenges.   

The biggest challenge we currently face is that my daughter has to attend a high school 

that is fully packed with WIFI, smartphones, wireless devices and other EMF/EMR 

sources. It is especially difficult as the Ministry of Health and the Ministry of Education 

in Israel do not acknowledge that EHS is a real condition caused and influenced by 

EMF/EMR exposure. 

 

g. “Any supporting documentation, including scientific reports, exposure measurements, 

or other relevant information.” – None. 

 

4. Q4 - “We invite healthcare professionals, researchers, and public health practitioners to 

describe observations from clinical practice, occupational settings, or research that may 

help identify patterns, if any, of reported potential adverse health effects associated 

with RF/EMF radiation and exposure. In describing these observations” -  

 

 Since 2006 and to this day (2026), I have been technically supporting EHS people in 

Israel and all over the world. I help them find, or sell to them, EMF/EMR meters, 

personal EMF protection, and EMF/EMR home protection. In addition, I teach them the 

basics of EMF/EMR and EHS. I will gladly share my accumulated knowledge and 

understanding, within the law and without violating privacy.  

 

h. “The types of potential adverse health effects reported” - EMF/EMR exposure in my 

opinion contributes to a list of symptoms (EHS), worsening of existing medical 

conditions, and in the long term may result in what most people fear the most, cancer.  

 

EHS is one of the health effects of EMF/EMR exposure. EHS symptoms are the short-

term health effects of EMF/EMR exposure. The exposure affects people from all walks of 

life. Males and females. Usually without any understanding of RF or EMF. Most don’t 

connect their symptoms to their usage or exposure, or are not aware of the existence of 

EHS as a condition.  

 



They usually start to suffer from symptoms when using their smart phones for long 

hours. Some start having symptoms when living close to a cell tower (20-100 meters 

away in clear view), after some new device or infrastructure was installed (like a smart 

meter), and some after getting a hybrid or electric car.   

 

Studies showed more symptoms, and more extreme symptoms, in people who lived 

near cell towers or used EMF/EMR emitting devices more frequently or heavily  (Santini 

et al., 2002 [1]; Navarro et al., 2003 [2]; Oberfeld et al., 2004 [3]; Gómez-Perretta et al., 

2013 [4]; Buchner & Eger, 2011 [5]; Shinjyo & Shinjyo, 2014 [6]; Silva et al., 2015 [7]; 

López et al., 2021 [8]; Hardell & Nilsson, 2024 [9]; Thomée et al., 2011 [10]; Divan et al., 

2008 [11]; Wang et al., 2014 [12]; Hadar et al., 2017 [13]; Alrubaia et al., 2025 [14]; 

Bijlsma et al., 2024 [15]; Hagström et al., 2013 [16]; Kato & Johansson, 2012 [17]; Hutter 

et al., 2006 [18]).  

 

When EHS people  stop use and reduce exposure, their symptoms and condition usually 

improve (Hagström et al., 2012 [19]; Hagström et al., 2013 [16]; Kato & Johansson, 2012 

[17]; Shinjyo & Shinjyo, 2014 [6]; Hardell & Nilsson, 2024 [9]; Havas, 2006 [20]; Havas & 

Olstad, 2008 [21]; Belyaev et al. (EUROPAEM EMF Guideline), 2016 [22]; Austrian 

Medical Association (AG-EMF Guideline), 2012 [23]; Nordic Council of Ministers (ICD-10 

Nordic Occupational), 2000 [24]; Council of Europe PACE Resolution 1815, 2011 [25]). 

 

I have a guide for handling EHS on my site - https://www.norad4u.com/ehs/handling-

ehs/  

 

In addition, there are guides about exposure measurement 

(https://www.norad4u.com/guides/step-by-step-emf-measurement-guide/  ), exposure 

reduction (https://www.norad4u.com/guides/first-steps-in-emf-radiation-exposure-

reduction/  ) , and protection ( https://www.norad4u.com/guides/no-rads-step-by-step-

guide-for-rf-home-protection/ ).  

 

I call my process “The 4-step plan – Know, monitor, reduce, protect”  - 

https://www.norad4u.com/guides/no-rads-4-steps-program/  

 

Studies show that exposure to EMF/EMR can be linked to, lead to, or worsen other 

health conditions (Havas, 2008 [26]; Havas, 2006 [20]; Havas & Olstad, 2008 [21]; 

Herbert & Sage, 2013 (Part I) [27]; Herbert & Sage, 2013 (Part II) [28]; Pall, 2024 [29]; 

Agarwal et al., 2008 [30]; Houston et al., 2016 [31]; Redmayne & Johansson, 2014 [32]).  

 

Studies showed that exposure to EMF/EMR can be linked to, lead to, or promote cancer.  

The NTP study of the US National Toxicology Program, 2018 [33, 34], found more heart 

schwannomas and brain gliomas, and more DNA damage, in rats exposed to cell phone 

radiation. The Interphone study, 2010 [35], showed that people who talked on their 

phone for more than about 27 minutes a day for 10 years had higher rates of glioma. 

Hardell and Carlberg, in several case-control studies (2013–2017 [36, 37, 38]), found a 

https://www.norad4u.com/ehs/handling-ehs/
https://www.norad4u.com/ehs/handling-ehs/
https://www.norad4u.com/guides/step-by-step-emf-measurement-guide/
https://www.norad4u.com/guides/first-steps-in-emf-radiation-exposure-reduction/
https://www.norad4u.com/guides/first-steps-in-emf-radiation-exposure-reduction/
https://www.norad4u.com/guides/no-rads-step-by-step-guide-for-rf-home-protection/
https://www.norad4u.com/guides/no-rads-step-by-step-guide-for-rf-home-protection/
https://www.norad4u.com/guides/no-rads-4-steps-program/


higher risk of glioma and acoustic neuroma in long-term users of mobile and cordless 

phones, especially on the side of the head where the phone was held. The French 

CERENAT study (Coureau, 2014 [39]) found about 2–3 times higher risk of glioma and 

meningioma in the heaviest users. Sadetzki, 2008 [40], found a higher risk of parotid 

gland tumors in heavy users in Israel. Czerninski, 2011 [41], reported a sharp rise in 

malignant parotid tumors in Israel. Duan, 2011 [42], in China, linked heavy phone use to 

parotid gland cancer. West, 2013 [43], described young women who developed breast 

cancer exactly where they kept their phones in their bras. Myung, 2009 [44], in a meta-

analysis, found that the higher-quality studies showed a higher tumor risk. Hallberg and 

Johansson, 2011 [45], reported rising rates of head melanoma in the Nordic countries. 

Dobes, 2011 [46], found a rise in primary brain tumors in Australia. Hardell and Carlberg, 

2015 [47] and 2017 [48], reported rising brain tumor rates in Swedish registers. Little, 

2012 [49], compared US glioma trends with the risks found in phone studies. Luo, 2019 

[50], found a suggestive (non-significant) increase in thyroid microcarcinoma in heavy 

users. Miller, 2018 [51], reviewed the evidence and concluded that RF should be 

classified as carcinogenic to humans (IARC Group 1). 

 

Dode, 2011 [52], found higher cancer mortality among people living within 500 m of 

base stations in Belo Horizonte, Brazil. Eger, 2004 [53] (Naila, Germany), found three 

times more new cancer cases within 400 m of a base station after five years of 

operation. Wolf and Wolf, 2004 [54] (Netanya, Israel), found about 4.15 times more 

cancer cases near an antenna. López, 2021 [8] (Vallecas, Madrid), reported more 

headaches, dizziness and nightmares in residents with higher exposure. Dolk, 1997 [55], 

found more adult leukemia near the Sutton Coldfield TV and radio transmitter in the UK. 

 

Szmigielski, 1996 [56], found that Polish soldiers exposed to RF and microwaves had 

about twice the cancer risk. Groves, 2002 [57], found more nonlymphocytic leukemia in 

US Navy radar technicians from the Korean War. Goldsmith, 1995 [58], reviewed the 

military and broadcast data and found more cancer of the blood, brain and breast. 

Richter, 2002 [59], described brain cancers that developed less than 10 years after 

exposure began in young Israeli radar workers. Kliukiene, 2003 [60], found more breast 

cancer in Norwegian women working as radio and telegraph operators. Peleg, 2018 [61], 

found a high share of blood and lymphatic cancers, at a young age, among Israeli 

military workers exposed to RF. Peleg, 2023 [62], found cancer incidence about 8 times 

higher than expected among soldiers in ground-to-air missile batteries who were 

exposed to radio frequency radiation in the Israeli Air Force. 

 

Wertheimer and Leeper, 1979 [63] and 1982 [64], linked childhood and adult cancer to 

high-current wiring near the home. Savitz, 1988 [65], found more childhood leukemia 

and cancer at 2 mG and above (not statistically significant). Washburn, 1994 [66], 

Meinert and Michaelis, 1996 [67], and Angelillo and Villari, 1999 [68], all meta-analyses, 

found a higher risk of childhood leukemia near power lines. Baldi, 2011 [69], found a 

higher risk of meningioma with exposure to ELF fields. Beniashvili, 2005 [70], found 

more use of electrical appliances among elderly women with breast cancer. 



 

Tillmann, 2010 [71], and Lerchl, 2015 [72], showed that RF below the human exposure 

limits promoted lung and liver tumors in mice. Leszczynski, 2002 [73], found that phone 

radiation activated a stress pathway in human cells that is linked to cancer. Nazıroğlu, 

2012 [74], found that 2.45 GHz Wi-Fi increased the proliferation of human leukemia 

cells. Yakymenko, 2011, and Belpomme, 2018 [75], reviewed the evidence that long-

term low-level exposure promotes cancer. 

 

i. “Onset of potential adverse health effects.” -  The symptoms EHS people have are:  

Mild to heavy headaches, Chronic fatigue, Eye itching, Skin problems and rashes, Ringing 

ears (tinnitus), noise in the ears, pressure build-up in the ears, Dizziness, Nausea, 

General weakness, Muscle and joint pain, Sleep disorders, Respiratory problems, 

Balance Problems, Depression, Memory problems (short term), Cardiac arrhythmia, 

Muscle tension. 

 

Usually symptoms appear during or shortly after exposure to EMF/EMR. Usually, they 

fade away a few hours or days after the exposure ends. Sometimes only one symptom 

appears or is more prominent, sometimes two or more. 

 

As the sensitivity becomes more severe, more symptoms appear, faster, they are 

stronger and last for longer.  

 

Symptoms and onset 

Belpomme et al., 2015 [76]. Studied a large group of patients. The most common 

symptoms were headache, tinnitus, fatigue, insomnia, attention and memory problems, 

and depression. They also found biomarkers in the blood and abnormal blood flow in 

the brain. Carpenter, 2015 [77]. Shows that the same set of symptoms, called 

“microwave syndrome”, was described as early as the 1950s–70s in radar and military 

workers. Santini et al., 2002 [1], and Navarro et al., 2003 [2]. Found a similar list of 

symptoms in people living near base stations: fatigue, headache, sleep problems, 

irritability and concentration problems. Symptoms were more frequent the closer 

people lived to the antenna, or the higher the measured RF level. Dieudonné, 2016 [78]. 

A qualitative study in France. In many people, the symptoms appeared before they 

suspected EMF, which argues against the idea that the cause is only expectation 

(nocebo). Belpomme et al., 2021 [79]. A consensus of 32 scientists calling for EHS to be 

recognized as a neurological disorder. Stein & Udasin, 2020 [80]. A review of the 

mechanisms behind EHS. 

 

Triggers 

Hagström et al., 2013 [16] (Finland). The most common triggers were computers 

(50.8%) and mobile phones (47%), followed by other wireless devices. Kato & 

Johansson, 2012 [17] (Japan). Base stations, mobile phones and other people’s phones 

on trains and buses were the main triggers. Many people had to change their homes, 

jobs and daily routine. McCarty et al., 2011 [81]. In a double-blind test, symptoms such 



as headache, muscle twitching and skipped heartbeats appeared mainly when a 60 Hz 

field was switched on or off. Hardell & Nilsson, 2024 [9]. Seven Swedish cases in which 

microwave syndrome appeared after 5G was installed near the home. 

 

Recurrence 

Hardell & Nilsson, 2024 [9]. Symptoms returned each time the person was exposed 

again, and eased when they moved away from the source. Hagström et al., 2013 [16]. 

Even after the acute phase, many people still reacted to wireless devices. Nordic Council 

of Ministers (ICD-10 Nordic), 2000 [24]. Describes symptoms that appear near electrical 

equipment and disappear in an “electricity-free” environment.  

 

Reduction 

Hagström et al., 2013 [16]. 76% said reducing exposure helped them recover partly or 

fully. It was the most effective coping method. Hagström et al., 2012 [19]. A shielded 

computer reduced symptoms. Some people with EHS were able to work a full day. 

Shinjyo & Shinjyo, 2014 [6]. Residents’ symptoms dropped significantly after a base 

station was removed from the roof. Johansson, 2015 [82]. Describes EHS as a functional 

impairment caused by an environment that people with EHS can’t access, and calls for 

low-exposure environments. EUROPAEM guideline (Belyaev et al.), 2016 [22], and the 

Austrian Medical Association guideline, 2012 [23]. Both list the typical symptoms, base 

diagnosis on the link between exposure and symptoms, and recommend reducing 

exposure as the main treatment. 

 

j. “Characteristics of the individuals or populations involved, excluding any identifying 

information such as PII or PHI.” – Mostly people who used to be heavy cell phone users 

(more than 1 hour per day talking/webbing), or living close to a cell tower (20-100 

meters away in clear view), and some after getting a hybrid or electric car, or after 

starting to use a new EMF/EMR emitting device or having it installed next to them.  

Males and females alike, usually grownups, less commonly children.  

 

Sex and age. Most people who report EHS are women, and most are middle-aged 

adults. Hagström et al. (2013 [16]) surveyed self-diagnosed EHS people in Finland; 80.9% 

of the respondents were women. Kato & Johansson (2012 [17]) surveyed 75 EHS people 

in Japan, and 95% were women. Belpomme et al. (2015 [76]) examined 727 patients; 

two out of three were female and the mean age was 47. Santini et al. (2002 [1]) found 

that among residents living near base stations, women reported headache, nausea, 

sleep problems, depression and visual disturbances significantly more often than men. 

 

Co-existing conditions. EHS often appears together with other sensitivities. In 

Belpomme et al. (2015 [76]), 71.6% had EHS, 7.2% had multiple chemical sensitivity 

(MCS), and 21.2% had both. About 40% had raised histamine, which is a sign of chronic 

inflammation. De Luca et al. (2014 [83]) compared 153 EHS subjects, 147 MCS subjects 

and 132 controls, and found metabolic and genetic differences, with an overlap 

between EHS and MCS. In Hagström et al. (2013 [16]), the most common health 



problem before the onset of EHS was allergies (35.1%). Piras et al. (2022 [84]) studied 54 

fibromyalgia patients whose symptoms are triggered or made worse by electrical 

devices, and found 19 altered blood metabolites compared with healthy people. 

 

Onset and history. Dieudonné (2016 [78]) interviewed 40 EHS people and found that 

symptoms usually appeared before they suspected EMF. Heuser & Heuser (2017 [85]) 

examined 10 adults who developed EHS after long-term repeated exposure, and all of 

them had abnormal fMRI brain scans. Hedendahl et al. (2015 [86]) described the same 

symptom pattern in several groups over the years: military radar personnel in the 

1970s, Swedish office workers using CRT monitors in the 1980s, and Finns today. 

 

Biological sub-groups. Sonzogni et al. (2025 [87]) took skin cells from 26 adults with EHS 

and found two distinct sub-groups with different DNA-repair responses. 

Daily life and work. In Kato & Johansson (2012 [17]), 53% had a job before EHS, but 

most lost their work or income. 85% had to take protective measures, including moving 

home, and 12% could not use public transport at all. Kjellqvist et al. (2016 [88]) 

compared 114 people with EHS with 104 people from the general population, and the 

EHS group had more psychological symptoms and a lower health-related quality of life. 

 

Prevalence. Hallberg & Oberfeld (2006 [89]) showed a fast rise in the share of people 

reporting EHS, and projected that a large part of the population could become 

electrosensitive. 

 

 

 

 

 k. “Any observed exposure patterns.”  – When exposure is reduced, symptoms are 

reduced. When exposure increases, symptoms reappear. In my experience, if the 

exposure continues or is repeated, the symptoms slowly become worse.  

 

I believe that the number of EHS people is increasing, while most EHS people still don’t 

understand the sources of their suffering and symptoms, and while most people don’t 

know anything about the condition, about symptoms related to EMF/EMR exposure, 

and about their exposure to EMF/EMR.  

 

When exposure is reduced, symptoms are reduced. In a Finnish survey of people with 

EHS, 76% said that reducing exposure helped them recover partly or fully. It was the 

most effective coping method (Hagström et al., 2013 [16]). A shielded computer allowed 

people with EHS to work a full day (Hagström et al., 2012 [19]). Residents’ symptoms 

dropped significantly after a base station was removed from their roof (Shinjyo & 

Shinjyo, 2014 [6]). Health complaints went down after dirty electricity was filtered in 

schools and homes (Havas, 2006 [20]; Havas & Olstad, 2008 [21]). 

 



When exposure increases, symptoms reappear. Symptoms appeared after 5G was 

installed near the home, and came back with every new exposure (Hardell & Nilsson, 

2024 [9]). In a double-blind test, symptoms appeared mainly when the field was 

switched on or off (McCarty et al., 2011 [81]). Many people kept reacting to wireless 

devices even after the acute phase had passed (Hagström et al., 2013 [16]). 

 

Higher exposure, more symptoms. Symptoms were more frequent the closer people 

lived to a base station (Santini et al., 2002 [1]). Symptom scores rose with the measured 

RF level in the bedroom (Navarro et al., 2003 [2]). Residents with higher measured 

exposure reported more headaches, dizziness and sleep problems (López et al., 2021 

[8]). Higher exposure was linked to more psychiatric symptoms (Silva et al., 2015 [7]). 

After an antenna was installed, residents had more symptoms and changes in stress-

hormone levels over the following months (Buchner & Eger, 2011 [5]). 

 

The number of people with EHS is increasing, and most don’t know the cause. The 

share of people reporting EHS has risen fast (Hallberg & Oberfeld, 2006 [89]). Several 

studies describe EHS as a growing problem worldwide, and as an increasing challenge 

for doctors (Kato & Johansson, 2012 [17]; Hedendahl et al., 2015 [86]). One team alone 

enrolled 1,216 self-reported cases (Belpomme et al., 2015 [76]). People with EHS usually 

develop symptoms first and spend a long time without finding a solution before they 

discover that EMF may be the cause (Dieudonné, 2016 [78]). Because the condition is 

not recognized, people with EHS often lose work and housing, and many can’t use public 

transport (Kato & Johansson, 2012 [17]; Johansson, 2015 [82]). 32 scientists called for 

EHS to be recognized so that patients can be identified and diagnosed (Belpomme et al., 

2021 [79]). 

 

 

 

l. “What standardized methods were used to assess exposure or potential adverse 

health effects, if any were used.” -   

 

In Israel the measurement of EMF is usually done by professional personnel who are 

trained and approved by the Ministry of Environmental Protection. They follow the so-

called “safety standards” of ICNIRP, and sometimes apply lower thresholds and 

guidelines  of the ministry (but still very high and not health based or protective).  

Usually, the only objective of doing the professional measurements is to determine if 

the levels are above or below the guidelines.  In the process, slow (low sampling rate) 

EMF meters are used (not picking up RF from phones, WIFI, Bluetooth and other home 

or personal devices), and the outcome of most, if not all, measurements is  “ALL OK”. I 

think this is very problematic as many people who are aware of the possible health risk 

of EMF/EMR, or who are already suffering, and who rely on these services, wanting to 

know if there is a long term health risk, or if the measured place is safe for living in, or 

what can be done in order to reduce exposure, are getting only the  “it is within current 

guidelines” answer.  



 

In contrast, the emphasis I put on the measurement process I guide people to follow is 

to find sources in the house/office/car, find penetration points to the measured 

location, find safety distances from ELF EMF sources, and see if exposure 

reduction/protection was successful.  If and when measurements are done to see how 

much radiation is there, they are done according to BioInitiative, Building Biology and 

my own recommendations and guidelines, which can be 100,000 times lower than the 

ICNIRP guidelines.  

 

As part of my “4-step plan”, basic EMR/EMF knowledge is presented for learning so the 

individuals can learn the types of radiation, sources, how to measure and exposure 

reduction principles.  Learning is done by reading the articles and step by step guides on 

the info site, printed material that is handed over when buying an EMF meter, or during 

lectures and tutoring meetings.  

 

The exposure assessment is usually done by the person using fast sampling (>10000 

measurement samples per second) EMF meters I recommend or sell. Photos and videos 

of the measurements are then sent over to me for my evaluation. I then explain and 

recommend exposure reduction steps (stop using RF emitting device, use wired devices, 

keep safety distance from ELF magnetic field sources), and personal or Home EMF 

Protection in case the sources of the exposure are external. We then redo the 

measurements to verify the exposure is reduced.  

 

I recommend tracking the symptoms and health effects by logging all actions and 

symptoms in a personal written diary. 

 

I don’t keep written records of this activity. I simply teach and explain, some follow, 

some report back.  

 

Written step-by-step guides are available on my info site - 

https://www.norad4u.com/guides/  

 

 

 m. “Recommendations for future research or surveillance” -   The focus should change 

from “IF IT HAS AN EFFECT” to “HOW IT AFFECTS” & “HOW MUCH”.   

 

There are already lots of studies that show biological & health effects of EMR/EMF, and 

that prove EHS is real, caused/influenced/affected by EMF/EMR exposure. Most are 

ignored and rejected by FCC/FDA/ICNIRP/WHO EMF Program.  These studies should be 

reviewed by a study group (or groups) that acknowledge that EMF/EMR is bio-active 

(not members of FCC or ICNIRP) and may have health effects. These reviews and groups 

should redefine and establish what the science already shows, and what the gaps are 

that need to be studied.  

 

https://www.norad4u.com/guides/


For example, some of the studies showing biological mechanisms & effects of RF 

radiation appear on my info site - https://www.norad4u.com/emf-science-

studies/studies-lists/rf-mechanism/ .   

 

These and other studies, linking EMR/EMF exposure to biological effects and health 

effects, need to be acknowledged. Then new studies can be done in order to fill the gaps 

between the Physical effects, the biological effects, the health effects and the link to 

cancer, neurological, autoimmune diseases, including EHS syndrome.  

 

In the field of EHS, some studies have a faulty exposure logic (repetitive exposure 

without a real sham exposure) and are based on whether the subject was able to 

identify if the radiation exists, right away and every time.  These faulty studies need to 

be reviewed and criticized.  

 

For example, in Rubin et al. (2006 [90], 

https://pmc.ncbi.nlm.nih.gov/articles/PMC1440612/  ), the “sham” condition was 

treated as no exposure, yet it leaked up to 0.002 W/kg SAR, roughly 4.5 mW/m² (0.45 

µW/cm²). In my experience, most moderate-to-severe EHS people react to this level 

within minutes. The study therefore compared two exposure levels, not exposure versus 

no exposure, and its conclusion that symptoms during sham were “psychological” is not 

supported. In addition, Rubin’s studies suffer from several additional flaws, such as 

multiple exposures with insufficient recovery time, and expecting the subjects to react 

and recover very fast and guess if the phone is transmitting or not each and every time 

(100% right).  

 

The WHO EMF Project fact sheet on EHS (2005, never updated, 

https://www.who.int/teams/environment-climate-change-and-health/radiation-and-

health/non-ionizing/hypersensitivity ) relies mainly on a systematic review by Rubin et 

al. (2005 [91], https://europepmc.org/article/MED/15784787 ) of provocation studies 

with the same design flaws. Rubin’s own provocation study (2006 [90]) then used a 

“sham” condition that leaked up to 0.002 W/kg (roughly 4.5 mW/m², 0.45 µW/cm²), a 

level many EHS people react to within minutes. This implies that Rubin was not the right 

person to conduct a systematic review about EHS, but somehow the WHO fact sheet 

relies on his review. 

 

Please see - Disproving EHS -  https://www.norad4u.com/ehs/studies-disproving-ehs/  

 

Other  studies about EHS that already show objectively measurable effects and changes 

should be acknowledged and summarized in order to create an official body of science 

about EHS, and in order to identify the gaps in science that need to be addressed in 

order to prove and acknowledge EHS as related to and caused by EMF/EMR exposure.  

 

Please see - Acknowledging EHS  - https://www.norad4u.com/ehs/studies-supporting-

ehs/ 
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The paradigm should change from “disproving EHS” to “finding the cause, source and 

acknowledging EHS as related to EMF/EMR exposure”. Then more studies about ways of 

coping and improving the condition could be done as well.  

 

In addition, more studies should be done in order to find out how many people are 

affected daily, how many of them are suffering, and how many know the cause and how 

to handle it.  

 

Better new EHS studies are needed, in which the exposure should be measured & 

reported, subjects should be exposed only to the type of EMF/EMR that they are most 

affected by, sham exposure should be lower than 0.0001 µW/cm2 (RF), 1mG (0.1uT, ELF 

magnetic  field), and 1 V/m (ELF Electric field), and the effect of the exposure on the 

subjects should be objectively measured (not asking him/her if he/she feels the 

radiation right away).  

 

More studies about the way of handling EHS are also needed.  

 

Please see my info site for existing studies about EHS: 

General - https://www.norad4u.com/emf-science-studies/studies-lists/studies-ehs/ 

 

5. Q5 - “What existing national and international exposure standards, guidelines, or 

regulatory frameworks should federal health agencies consider when evaluating the 

potential adverse health effects of human exposure to RF/EMF” - Future standards and 

guidelines should be based on the understanding that there are possible health effects, 

and  biological effects both  to long term, and short term exposure to EMR/EMF, even  

in very low levels (lower than 0.1 µW/cm²), and that EHS is related to, caused by and 

affected by EMF/EMR exposure. 

 

n.  “What scientific, technical, or regulatory changes by federal health agencies, if any, 

would improve the assessment, disclosure, and regulation of wireless radiation 

exposure” - A baseline for future standards can be the “BioInitiative Report” from 2012 

(http://www.bioinitiative.org/conclusions/  ) , the Council of Europe Parliamentary 

Assembly Resolution 1815 of 2011 [25]  - " The potential dangers of electromagnetic 

fields and their effect on the environment"( https://pace.coe.int/en/files/17994/html,  

https://pace.coe.int/pdf/233b04ac9f47488394cf2da0c9149dbcaa298c4f4a0c1a7898669

d6e85738910/res.%201815.pdf), and the guidelines of “Building Biology” ( 

https://www.baubiologie.de/downloads/english/richtwerte_2008_englisch.pdf, 

https://buildingbiology.com/site/downloads/SBM-

2024_EVALUATION_GUIDELINES_EN.pdf   ). 

 

o. “Is additional research needed to develop, test, and evaluate the effectiveness of 

procedures and techniques for minimizing exposure to electronic product radiation?” – 

Yes, the largest gap other than the acknowledgement of EMR/EMF as possibly having 

https://www.norad4u.com/emf-science-studies/studies-lists/studies-ehs/
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health effects & biological effects, even in very low levels (and acknowledging EHS as 

caused by/related to/influenced by EMF/EMR)  is that current measurement of the 

exposure is done according to the ICNIRP or FCC guidelines, usually using slow sampling 

rate meters that measure the radiation 2-5 times every second and then average the 

exposure over several minutes (usually 6). This way, only constant digital and analog RF 

sources, with 100% duty cycle RF transmissions can be measured correctly. These 

meters do not correctly measure digital signals with a duty cycle below 100%. These 

meters usually can’t identify or measure RF from fast changing digital exposure such as 

from cell phones,  WIFI, Bluetooth, and similar fast changing sources.  

 

If we want to better measure the exposure, the measurement should be done only by 

fast sampling rate meters (higher than 10000 times per second) that show the peak 

value every 500 milliseconds. 

Then it should be possible to develop a measuring protocol for long term exposure, 

occupational, daily, and short exposure.   

 

p. “How, if at all, should a classification system account for exposure-related 

characteristics” – Peak values over 0.5 second, based on as many samples as possible (at 

least 10000 per second) should be the cornerstone of the measurement. Max values, 

average over 1 minute or less, duty cycle, and time span logs should all be calculated 

based on the peak values.  

 

If possible, there should also be a way to measure the exposure over the frequency span 

(number of signals, coverage of frequency windows, main frequencies), over time with a 

resolution of micro- or nanoseconds (since every pulse counts and affects, not just the 

average), and also number of sources in the area.     

 

FCC and ICNIRP guidelines for meters and measurements should be abandoned, as they 

are based on the wrong basic assumption that EMF/EMR have no biological and/or 

health effects other than heating the tissue at very high levels.  New guidelines, based 

on the recognition of biological and health effects of EMF/EMR, while acknowledging 

EHS as related and caused by EMF/EMR exposure, should be compiled and approved.   

 

The SAR standard should not be used. Instead, new head/body exposure standards 

should be compiled, based on measuring the RF exposure in the far field and calculating 

the exposure in the near field. This should then be compared to new guidelines that are 

based  on the acknowledgment of studies showing biological and health effects, even in 

low levels of exposure.  

 

Finally, faulty provocation studies (like Rubin 2006 [90]) with serious design flaws should 

be re-evaluated and should not be cited as proof that EHS is not 

caused/influenced/affected by EMF exposure. The WHO EHS fact sheet should be 

altered to acknowledge EHS as a medical condition linked to, caused by, or influenced 

by EMF/EMR exposure.  As EHS people are affected by the radiation very quickly and 



drastically, compared to non-EHS people, all guidelines (levels, measurement 

techniques, meters) should have adaptations and recommendations for EHS people.  

 

Please see: 

 Self-referencing authorships behind the ICNIRP 2020 radiation protection guidelines - 

https://www.degruyterbrill.com/document/doi/10.1515/reveh-2022-0037/html 

Radiation Protection Policy Dominated by Industry-Tied Unscientific Lobby Organization 

ICNIRP - https://ehtrust.org/radiation-protection-policy-dominated-by-industry-tied-

unscientific-lobby-organization-icnirp/  

 

Cell Phone Radiation Exposure Limits and Engineering Solutions 

- https://doi.org/10.3390/ijerph20075398  

 

Problems in evaluating the health impacts of radio frequency radiation 

Paul Ben-Ishai, Devra Davis, Hugh Taylor, Linda Birnbaum 

https://doi.org/10.1016/j.envres.2022.115038 

 

Main Regularities and Health Risks from Exposure to Non-Thermal Microwaves of 

Mobile Communication - doi: 10.1109/TELSIKS46999.2019.9002324. 

 

Health risks from radiofrequency radiation, including 5G, should be assessed by experts 

with no conflicts of interest - https://doi.org/10.3892/ol.2020.11876 

 

Scientific evidence invalidates health assumptions underlying the FCC and ICNIRP 

exposure limit determinations for radiofrequency radiation: implications for 5G - 

International Commission on the Biological Effects of Electromagnetic Fields (ICBE-EMF) 

- PMID: 36253855 - https://pmc.ncbi.nlm.nih.gov/articles/PMC9576312/  

DOI https://doi.org/10.1186/s12940-022-00900-9   

 

6. Q6 - “What scientific evidence exists about potential adverse health effects caused by 

current exposure limits?” -  Current FCC, FDA and ICNIRP standards are based on the 

assumption that there is no long-term health effect from exposure to EMR/EMF.  

These standards protect the industry and not public health. They allow exposure of 

people, young and old, to high levels of EMF/EMR both from the environment and from 

home/personal devices.  

 

Meanwhile, studies show biological changes, biological damage, health effects, 

symptoms and possible link to cancer and other diseases related to EMF/EMR. 

 

Reviews and the scientific basis of the limits. The ICBE-EMF (2022 [92]) showed that 

the FCC and ICNIRP limits rest on behavioral studies from the 1980s in 5 monkeys and 8 

rats, and on the assumption that only heating matters. It concluded that more recent 

evidence invalidates these assumptions. Yakymenko et al. (2016 [93]) found that 93 of 

100 studies on low-intensity RF reported oxidative stress effects in living cells. Pall (2013 
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[94]) showed, from 23 studies, that EMF effects are mediated by activation of voltage-

gated calcium channels, at non-thermal levels. Panagopoulos et al. (2025 [95]) described 

how the modulated, pulsed and variable signals of wireless communication cause 

biological effects that the heating-based limits don’t consider. Belpomme et al. (2018 

[75]) and Miller et al. (2018 [51]) reviewed the health effects of low-level exposure and 

called for stricter limits. 

 

Laboratory studies below the limits. Salford et al. (2003 [96]) found nerve cell damage 

and leakage of the blood–brain barrier in rats after 2 hours of GSM exposure at SAR 

levels far below the limits (2–200 mW/kg). Tillmann et al. (2010 [71]) and Lerchl et al. 

(2015 [72]) showed that RF promotes lung and liver tumors in mice at exposure levels 

below the human limits. Bijlsma et al. (2024 [15]) found that 2.45 GHz exposure during 

sleep, similar to a baby monitor, reduced sleep quality. Papageorgiou et al. (2011 [97]) 

found changes in attention-related brain activity during Wi-Fi exposure. McCarty et al. 

(2011 [81]) found symptoms in an EHS subject from a low-frequency electric field far 

weaker than the limits. 

 

Living near base stations (exposure far below the limits). Santini et al. (2002 [1]), 

Navarro et al. (2003 [2]), Gómez-Perretta et al. (2013 [4]), Hutter et al. (2006 [18]), 

López et al. (2021 [8]) and Silva et al. (2015 [7]) found more headaches, sleep problems, 

fatigue and other symptoms the closer people lived to an antenna, or the higher the 

measured exposure. Buchner & Eger (2011 [5]) found stress-hormone changes after a 

new antenna was switched on. Shinjyo & Shinjyo (2014 [6]) found that symptoms 

dropped after an antenna was removed. Meo et al. (2015 [98]) found higher HbA1c in 

students at the school with higher exposure. Dode et al. (2011 [52]) found higher cancer 

mortality near base stations in Brazil. 

 

Phones and wireless devices certified within the limits. Volkow et al. (2011 [99]) found 

that 50 minutes of exposure to a cell phone increased glucose metabolism in the part of 

the brain closest to the antenna. Foerster et al. (2018 [100]) found poorer memory in 

adolescents with a higher RF brain dose. Havas & Marrongelle (2013 [101]) found heart-

rate variability changes during exposure to a cordless phone. The Interphone Study 

Group (2010 [35]), Hardell & Carlberg (2015 [37]) and Coureau et al. (2014 [39]) found a 

higher risk of brain tumors in heavy users of phones that are all certified within the SAR 

limits. 

 

Low-frequency magnetic fields from power lines (far below the ICNIRP limit of 2,000 

mG). Savitz et al. (1988 [65]) found more childhood leukemia at 2 mG and above (not 

statistically significant). Wertheimer & Leeper (1979 [63], 1982 [64]), Washburn et al. 

(1994 [66]), Meinert & Michaelis (1996 [67]) and Angelillo & Villari (1999 [68]) found a 

higher risk of childhood leukemia near power lines. Baldi et al. (2011 [69]) found a 

higher risk of meningioma. 

 

Please also see: 



Science Reports & Declarations on my info site  - https://www.norad4u.com/emf-

science-studies/reports-declarations/  

 

Lists of studies of biological and health effects of EMF/EMR on my info site - 

https://www.norad4u.com/emf-science-studies/studies-lists/  

 

Biological Effects of Non-Ionizing Radiation in Animals - 

https://www.tandfonline.com/doi/full/10.1080/09553002.2024.2435329 

 

A comprehensive mechanism of biological and health effects of anthropogenic 

extremely low frequency and wireless communication electromagnetic fields 

https://www.frontiersin.org/journals/public-

health/articles/10.3389/fpubh.2025.1585441/full 

DOI: 10.3389/fpubh.2025.1585441 

 

7. Q7 - “What scientific methods are currently available for accurately characterizing 

individual and population-level RF radiation exposure?” – Quick short-term and long-

term measurement of the exposure (over a second, minute, hour,  day), with high 

sampling rate meters, showing peak values, when the required levels are as in the  

BioInitiative report  (  http://www.bioinitiative.org/conclusions/) & “Building Biology” 

recommendations  (https://buildingbiology.com/site/downloads/SBM-

2024_EVALUATION_GUIDELINES_EN.pdf ). 

 

In addition, measurement across the frequency span with high sampling rate spectrum 

analyzers.  

 

8. Q8 - “What, if any, improvements in exposure assessment methodologies are needed to 

better evaluate real-world exposure conditions?” – The goal of the measurements 

should not be only in order to prove that the exposure is below or above the standard 

(as done today), but in order to analyze the exposure (across time, frequency, number 

of sources), find the sources and where the radiation is coming from, and to see that 

after exposure reduction the levels dropped.  

 

Measurements of Peak values over 0.5 second, based on as many samples as possible 

(at least 10000 per second) should be the cornerstone of the measurement. Max values, 

average over 1 minute or less, duty cycle, and time span logs should all be calculated 

based on the peak values.  

 

If possible, there should also be a way to measure the exposure over the frequency span 

(number of signals, coverage of frequency windows, main frequencies), over time with a 

resolution of micro- or nanoseconds (since every pulse counts and affects, not just the 

average), and also number of sources in the area.     
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Please see my talk at “2020 Expert Forum: Wireless and Cellphone Radiation and Public 

Policy” at Tel Aviv University (TAU), about the problems in EMF measurements. 

Video link – http://video.tau.ac.il/events/media/k2/videos/10194.mp4 

 

9. Q9 - “What, if any, technical and exposure-related information should be disclosed to 

consumers, residents, workers, schools, healthcare providers, and local governments?” 

– Consumers, residents, workers, schools, healthcare providers, and local governments 

should be informed about the possible biological and health effects of EMF/EMR, about 

EHS/EMRS condition and its relation to EMF/EMR exposure, about possible sources, 

about safe distances from devices at which the exposure drops below the level of 

biological effect, time of exposure before biological effect appears,  alternative devices 

and technologies that can be used for the same goal without exposure to EMF/EMR, 

and why to reduce the exposure or to  completely  turn OFF the transmissions. 

 

For consumer electronics, it should be noted on the package of the device, that the 

device emits EMF/EMR (mainly referring to RF) radiation, and if the transmission can be 

turned OFF or not.  “This device emits RF radiation while working”, “This device can 

work & function without emitting RF radiation”.  

 

Another option is to note on the device package the distance at which the  RF radiation 

will be lower than 0.1 µW/cm². For example, “0.1 µW/cm² is expected about 2 meters 

away from this device when transmitting”. 

 

Regarding healthcare and medical procedures, services, operations and tests, it should 

be disclosed that the procedure includes RF exposure.  

 

Schools, colleges, universities, public buildings should inform the public about the types 

of RF transmissions and technologies used in a clear & public way. They should also 

include which steps are taken to reduce public exposure, and when the last tests were 

done.  

 

10. Q10 - “What data sources or surveillance systems currently exist to monitor potential 

adverse health effects associated with RF radiation exposure? Should additional data 

sources or surveillance systems be developed?”- Today, in Israel and across the world, 

there is no clear acknowledgment, both by the governments and  health professionals of 

the possible biological and health effects of EMF/EMR, and about EHS and its relation to 

EMF/EMR.  There are no mechanisms (as far as I know) to document the effect of the 

exposure on public health.  Therefore, the effect of EMF/EMR on public health is left 

unmarked, undocumented and unchecked. In addition, EHS people are left unnoticed, 

and the public is left in the dark.  

 

The symptoms of exposure to EMR/EMF should be known to the public, and to 

healthcare professionals, so if a person is starting to experience one or several of them, 

they will know its possible cause and origin. This might help people stop their usage and 

http://video.tau.ac.il/events/media/k2/videos/10194.mp4


reduce their exposure before their condition (EHS) becomes much worse. This will also 

allow all healthcare systems to log symptoms and short-term health effects of EMF/EMR 

exposure. 

 

All medical personnel should be updated on the possible health effects of EMR/EMF and 

about the possible link between exposure to  EMR/EMF, EHS and symptoms.  Then the 

number of EHS people in the population, schools, workplace, city, country, should be 

surveyed, tracked, documented and reported.  

 

EMR/EMF should be constantly tracked and measured in and around public places and 

buildings, workplaces, schools & parks,  making sure the exposure is restricted only to 

some areas, for part of the time, and always below health/biology-based safety 

standards. The outcome of the tests should be public.  

 

In Israel there is a government site with a digital map accessible from every web 

browser.  One of the layers in the map is of active cell towers, showing all active towers, 

and their info. There is also a layer for soon-to-be-erected cell towers. Most of the time 

the info includes RF tests results, in some places there is even info from online RF 

radiation loggers (that sample the RF every few seconds). The test results and logger 

info are lacking, based on ICNIRP guidelines & test procedure and are done using slow 

sampling rate meters/loggers.  Nationwide cell tower maps (all types) with real info and 

tests results that will be based on real-time, fast sampling rate RF meters or loggers, will 

be very helpful to the public.  

 

a. disease registries – EMF/EMR exposure short-term and long-term symptoms, and EHS 

cases, should be logged and tracked in the general public, in schools, workplaces and 

neighborhoods, cities, states.  

 

b. occupational monitoring - EMF/EMR exposure short-term and long-term symptoms, 

and EHS cases, should be logged and tracked also in workplaces, including the Army, 

Airforce, Navy, National Guard, police, firefighters and other branches of the armed 

forces. 

 

c. environmental monitoring – RF tests should be done around cell towers. The 

outcomes should be public. The tests should be done with fast sampling real time 

meters and according to bio-health-based guidelines.  

 

d. longitudinal cohort studies - Studies should be done incorporating the information 

from the disease registries, environmental registries and cellphone/smartphone usage 

info.  

 

e. biomonitoring – bio markers of EMF/EMR exposure should be identified in studies. 

Then they should be collected from the public during standard blood tests, and/or in 

medical cases that might be related to EMF/EMR exposure and EHS. This data might also 



be used to identify locations in which EMF/EMR exposure might be higher than the 

bioactive levels causing a peak in the number of people with these bio markers.  

 

f. adverse event reporting – a system open to reports from the public and professionals 

should be created. Summarized and anonymized info from this system should be public. 

 

g. disease or illness clusters – The medical local and federal health  agencies should 

constantly try to find clusters of high exposures, symptoms, and EHS.  

  

h. The basis for all the above should be the acknowledgement of EMF/EMR possible 

health effects, and EHS.  

 

11. Q11 - “Should exposure assessment or risk evaluation differ for sensitive populations 

such as those noted below” – People with EHS require much stricter exposure 

measurement, lower recommended exposure levels, stricter risk assessment and more 

thorough exposure reduction. 

 

 For EHS people, the effects of exposure are clear, often disabling, and felt within a short 

time, not after 10 to 50 years, as with the long-term risks discussed for the general 

population. 

 

In addition, it should also be stricter for people with chronic health issues and cancer, as 

EMR/EMF exposure can affect their condition and their ability to function and recover.  

 

a. children – based on the assumption that children will have more years of exposure 

than today’s grownups (used to be true 20 years ago), and that they are still developing, 

used to be considered more sensitive. I believe children adapt to technology quickly and 

therefore can become heavy users, very quickly. Therefore, their use and exposure 

should be limited. For example, not allowing cellphones and smartphones under the age 

of 16.  Authorities should inform parents of the possible health risk of EMF/EMR on their 

children, and wired alternatives should be specified and promoted.  

 

b. pregnant women - should be informed about the possible health risk and should be 

encouraged not to use smartphones or wireless devices before & during the pregnancy.  

 

c. older adults –  should be informed about the possible health risk and should be 

encouraged not to use smartphones or wireless devices and use wired technology 

instead. In Israel the government encourages older adults to use applications, 

smartphones and wireless devices to improve their communication and even for 

medical tracking. This should be avoided.  

 

 d. individuals with implanted medical devices - should be informed about the possible 

health risk and the possible interference EMF/EMR can cause to their implants. If an 

implant emits EMF/EMR (mainly RF), it should be noted to the user, and the 



transmission should be limited in power and time. 

 

e. workers with elevated occupational exposure – according to ICNIRP guidelines, 

workers can be exposed to up to 5 times more radiation. This should be altered. 

Workers should have the same or stricter exposure guidelines, since their exposure can 

be mandatory, daily, and at higher levels than for the public.   

 

 f. individuals with preexisting medical conditions  - should also be stricter for people 

with chronic health issues and cancer, as EMR/EMF exposure can affect their condition 

and their ability to function and recover.  

 

g. Other populations that may uniquely experience potential adverse health effects in 

response to RF radiation – EHS people should be considered as the most receptive and 

sensitive people to EMF/EMR exposure. The outcome of that exposure to EHS people is 

fast coming, debilitating, real, and short term. They are not going to be sick in 10, 20 or 

30 years; they are suffering today. Therefore, their exposure assessment and risk 

evaluation should be more focused on reducing exposure, to much lower levels,  

reducing current symptoms, and improving their condition (reducing sensitivity) as soon 

and as effectively as possible. 

 

12. Q12 - “What scientific evidence exists regarding potential adverse health effects 

associated with RF radiation exposure at levels below current federal exposure limits?” - 

The scientific base that supports the assumption that RF  exposure has biological effects 

and can lead to health effects, is becoming larger as years go by. 

 

 Current science  shows several biological effects that are caused after a rather short-

term exposure to low levels of EMF (not causing heat effect), such as the case of the ELF 

magnetic field from electric infrastructure and appliances, and to RF radiation from 

wireless devices, mobile phones, WIFI equipment, cellular masts, and more, in levels of 

exposure far below the so-called “safe level” of FCC and ICNIRP.  

 

For example, blood-brain barrier disruption and nerve cell damage in the brains of rats 

(Salford, 2003 [96]), DNA breaks (Lai, 1996 [102]), formation of free radicals and 

disruption of communication within the cell (Seger and Friedman, 2007 [103]), damage 

through the activation of voltage-gated calcium channels (Pall, 2013 [94]), changes in 

brain glucose metabolism from mobile phone exposure (Volkow, 2011 [99]), tumor 

promotion in mice at exposure below the standards (Lerchl, 2015 [72]), cognitive 

impairment, increased stress hormone and DNA damage from chronic low-level 

exposure (Indian team, 2015 [104]), damage to the myelin sheath and hyperactivity in 

mice (Korean team, 2017 [105]), heating of sweat ducts in the skin at very high 

frequencies (Feldman and Ben-Ishai, 2018 [106]), a variety of mechanisms through 

which radiation affects animals (Henshaw and Philips, 2025 [107]), changes in the 

direction and speed of white blood cells at very low strength (Aly et al., 2008 [108]), and 

the combination of a carrier wave, modulated information and pulsing as the unique 



cause of the effects of man-made radio frequency radiation (Panagopoulos et al., 2025 

[95]). 

 

These biological effects and influences, over time and with continued exposure, can lead 

to health effects, poor health, EHS and other long-term conditions such as cancer.  

 

From biological effects to disease: RF studies on my site 

Cancer. Yakymenko et al. (2011 [109]) reviewed evidence that long-term low-intensity 

microwave exposure from radar and mobile communication causes oxidative stress and 

promotes cancer growth. Tillmann et al. (2010 [71]) and Lerchl et al. (2015 [72]) showed 

that RF below the human limits promotes lung and liver tumors that were started by a 

carcinogen. Leszczynski et al. (2002 [73]) found that phone radiation activated a cellular 

stress pathway (hsp27/p38MAPK) linked to cancer and to damage of the blood–brain 

barrier. Nazıroğlu et al. (2012 [74]) found that 2.45 GHz Wi-Fi increased calcium influx 

and oxidative stress, and caused human leukemia cells to multiply. 

 

 

 

The Interphone Study from 2010 [35] showed an increased risk of brain cancer in people 

who used a cell phone for more than 27 minutes per day for 10 years. The NTP Study 

showed in 2018 [33] increased cancer rates in rats that were exposed to RF radiation. 

Lennart Hardell showed in several of his studies an increase in brain cancer in cell phone 

and cordless phone users. 

 

Brain and nervous system. Salford et al. (2003 [96]) showed that leakage through the 

blood–brain barrier after GSM exposure was followed by damage to nerve cells in the 

brain. Redmayne & Johansson (2014 [32]) proposed that myelin damage from RF 

exposure may explain the functional impairment in EHS. 

 

EHS. Pall (2013 [94]) showed that microwave fields activate voltage-gated calcium 

channels, which leads to oxidative stress and to neurological and other effects. 

Belpomme et al. (2015 [76]) found raised histamine (a sign of inflammation), oxidative 

stress markers and reduced brain blood flow in EHS patients. Sonzogni et al. (2025 [87]) 

found impaired DNA repair in skin cells from EHS individuals. Stein & Udasin (2020 [80]), 

Belpomme et al. (2021 [79]) and Henshaw & Philips (2025 [107]) reviewed the 

mechanisms that lead from biological effects to EHS as a neurological condition. 

 

Autism and broad mechanisms. Herbert & Sage (2013 [27, 28]) and Pall (2024 [29]) 

described how RF/EMF may contribute to autism, through oxidative stress, calcium 

overload and effects on brain development. Panagopoulos et al. (2025 [95]) described a 

comprehensive mechanism by which modulated and pulsed wireless signals cause 

oxidative stress and DNA damage that can lead to cancer, EHS and infertility. 

 

The BioInitiative (www.bioinitiative.org ) report, which was first published in 2007 and 

http://www.bioinitiative.org/


updated in 2012, quotes more than 3800 studies that show many non-thermal effects of 

both Radio Frequency and Extremely Low-Frequency Electromagnetic Radiation. On 

the BioInitiative website, there is a color table of studies, named “RF Color Charts”, that 

show the studies alongside the RF levels at which biological effects and changes are 

caused.  To view the chart, go to the main page and search for the “RF Color Charts”.  

 

Please also see lists of studies and reports regarding EMR/EMF and EHS on my info site: 

a. Biological Mechanism of RF - https://www.norad4u.com/emf-science-

studies/studies-lists/rf-mechanism/  

b. Reports & Reviews about the possible biological & health effects of EMR/EMF 

radiation (mainly RF) - https://www.norad4u.com/emf-science-studies/studies-

lists/reports-reviews-emr-emf/ 

c. Cellphones Radiation - https://www.norad4u.com/emf-science-studies/studies-

lists/cell-phone-studies/  

d. Cell towers health effect & cancer -  https://www.norad4u.com/emf-science-

studies/studies-lists/cellular-towers-health-cancer/  

e. WIFI (a type of RF)  health effect & cancer -  https://www.norad4u.com/emf-

science-studies/studies-lists/studies-wifi/  

f. health effects and Cancer from RF Radiation from Radar & military equipment - 

https://www.norad4u.com/emf-science-studies/studies-lists/studies-rf-military/  

g. EMF/EMR from power lines - https://www.norad4u.com/emf-science-

studies/studies-lists/studies-emr-emr-power-lines-and-electrical-systems/  

 

13. Q13 - “According to scientific evidence, how do the technologies below affect 

cumulative exposure patterns? a. 5G b. 6G c. Wi-Fi d. Satellite-based communications e. 

Internet of Things (IoT) f. Wearable technologies g. Smart homes/appliances h. Smart 

cities i. Autonomous vehicles j. Wireless medical devices k. Communication enabled 

smart meters” - Each and every technology adds some exposure to the overall personal 

exposure & in some cases also to the environment. 

 

 I believe that exposure to RF from cellphones/smartphones (Low Power but Very Close) 

and exposure from wearable technologies (Low Power but Very Close), are the biggest 

contributors to people’s exposure to RF radiation.   

 

Next is the exposure in the house and workplace from WIFI (WIFI  routers, WIFI access 

points, WIFI range extenders and devices), Wireless and smart home electronics and 

appliances, Smart meters (smart mesh configuration, adding to the exposure in the 

house) and RF that enters the house from neighbors and/or  from cell towers (High 

Power, but usually from a distance). 

 

In some cases, cars with RF communication technologies are also a dominant cause of 

RF radiation exposure, but limited to the users.   

 

 Autonomous vehicles and wireless medical devices contribute a lot of exposure to the 

http://www.bioinitiative.org/
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users, and lower exposure to the environment. 

 

Smart cities can become a more prominent cause of exposure, as the number of cell 

towers and technologies used as the infrastructure of these smart cities will increase. I 

have seen videos and reports of measurements from smart cities in the US, and I also 

measure in Israel’s main cities (which can be considered smart) and what I see as the 

cause and source of most of the RF radiation is the increasing number of cell towers, 

close to people, in public areas, on lamp poles, on & next to buildings, and in residential 

areas.  At some point, in some cases, this can turn into the main source of exposure to 

people living in these cities.  

 

This is according to my personal experience as an EHS person, according to 

measurements I have done over the years, and according to complaints & reports from 

people I support and work with.  

 

Personal exposure studies support this: own mobile phone use dominates personal RF 

exposure and brain dose (Roser et al., 2017 [110]; van Wel et al., 2021 [111]; Foerster et 

al., 2018 [100]), and the highest environmental levels are found in transport (Frei et al., 

2009 [112]). 

 

14. Q14 - “What scientific evidence exists regarding potential adverse environmental effects 

associated with RF radiation?” - Over the past decades, a growing number of studies 

have examined the effects of man-made electromagnetic radiation on nature. The most 

comprehensive series of reviews in the field was published in 2021 by Levitt, Lai and 

Manville [113, 114, 115], in 3 parts: rising radiation levels in the environment, the 

effects on animals and plants, and the need to update standards and policy. The same 

researchers published updates in 2022 [116] and 2025 [117]. 

 

On plants, Halgamuge’s review (2017 [118]) found that about 90% of the experiments 

examined reported changes in plants exposed to mobile phone radiation. Waldmann-

Selsam et al. (2016 [119]) documented damage to trees on the side facing mobile phone 

antennas. Three studies examined duckweed, a plant often used for environmental 

monitoring. Tkalec et al. (2005 [120], 2007 [121]) found that radio frequency radiation 

reduces plant growth and causes oxidative stress, and that the effect depends on 

frequency, field strength, and exposure time. Ben-Izhak Monselise et al. (2011 [122]) 

found signs of stress in the plant’s cells near AM radio transmitting antennas, at a 

strength that matched the level of exposure. 

 

On animals, Balmori (2021 [123]) proposed radiation as one of the possible factors in 

the decline of insect populations. The meta-analysis by Thill, Cammaerts and Balmori 

(2023 [124]) found biological effects on insects. Engels et al. (2014 [125]), in a study 

published in Nature, showed that weak urban electromagnetic noise disrupts the 

magnetic orientation of migratory birds. Henshaw and Philips (2025 [107]) reviewed the 

literature on magnetoreception in animals and argue that radiation affects them even at 



levels below the standards. 

 

Honeybees are especially important for pollination, so the effect of electromagnetic 

fields and radio frequency radiation on them has also been studied. Favre (2011 [126]), 

Odemer and Odemer (2019 [127]), and Treder et al. (2023 [128]) found effects of man-

made radio frequency radiation on honeybees, and a meta-analysis by Thill, Cammaerts, 

and Balmori (2023 [124]) found biological effects of electromagnetic fields on insects, 

including honeybees. Shepherd et al. (2018 [129]) and Molina-Montenegro et al. (2023 

[130]) found effects of low-frequency magnetic fields on honeybees. 

 

Hässig et al. (2009 [131], 2014 [132]) found a possible link between mobile phone 

antennas and cataracts in calves, but no proof of causation. Hutchison et al. (2020 [133]) 

found that the fields from a subsea power cable change the exploratory behavior of 

cartilaginous fish and lobsters. 

Bormusov et al. (Israel and USA, 2008 [134]) found non-thermal electromagnetic 

radiation damage to the lens epithelium. 

 

Please see - https://www.norad4u.com/emf-science-studies/studies-lists/stadies-emf-

enviroment-wildlife/  

 

15. Q15 – “What types of scientific evidence should be considered when evaluating RF 

exposure associated with wireless infrastructure?” - Assessment of RF exposure should 

be done across the time span (sub-second, minutes, hours and days), frequency span 

(number of transmissions across the frequency measured by a very quick Spectrum 

Analyzer), and Geographically (number of sources around the measuring 

location/subject and the distance from them).  

 

Levels as low as 0.00001 µW/cm² should be documented, while using fast sampling rate 

meters measuring peak values per second or 0.5 of a second.  

 

Exposure analysis should be done according to new exposure guidelines that 

acknowledge and accept that EMF/EMR exposure has possible biological and health 

effects in very low levels, and that EHS is linked to, affected by and caused by the 

exposure.  

 

Studies show that symptoms increase with proximity to antennas and with measured 

exposure, even at very low levels (Santini et al., 2002 [1]; Navarro et al., 2003 [2]; López 

et al., 2021 [8]), and that the modulation and pulsing of wireless signals, not only 

average power, drive biological effects (Panagopoulos et al., 2025 [95]). Building Biology 

(SBM-2024) already requires peak-value measurement. 

 

Other studies show the appearance of symptoms at very low levels. Navarro et al., 2003 

[2], and Oberfeld et al., 2004 [3]: Symptoms increased with the RF level measured in the 

bedroom. Oberfeld proposed a safe level below 0.02 V/m, which is about 0.0001 

https://www.norad4u.com/emf-science-studies/studies-lists/stadies-emf-enviroment-wildlife/
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µW/cm². This is in the same range as the levels that I recommend documenting. Hutter 

et al., 2006 [18]: Headaches were linked to RF exposure at average levels of only 0.02–

0.05 mW/m², which is 0.002–0.005 µW/cm². 

 

Panagopoulos et al., 2025 [95], showed that the modulation, pulsing and high variability 

of wireless communication signals are what cause the biological effects. Measurements 

that average the exposure over time miss exactly these features. 

 

16. Q16 - “What are the highest priority research gaps regarding EMF and RF radiation and 

public health that the federal health agencies should address?” – Several: 

 

- Studies that show and uncover the Physical effects, that turn into chemical effects, 

that turn into biological effects, that turn into health effects, that turn into health 

conditions and sickness. These studies need to be robust and bulletproof so they will 

disprove the theory that non-ionizing radiation can only heat tissue or influence 

heartbeats at very high levels. 

 

- Proving EHS is caused, affected and influenced by EMF/EMR exposure. 

 

- Mapping the mechanisms by which EMF/EMR exposure affects EHS people and their 

condition.  

 

- Studies about the health condition of long-term users (15-40 years), with real usage 

data (logged by phone and providers), and real day to day conditions and exposure 

(hours of using the phone for voice, text messaging, surfing the web, using apps, and 

just staying next to the phone or device), with clear identification of the type of devices 

used (cellphone, smartphone, smart watch, wireless earpieces, wireless laptops, 

wireless tablets), compared to real non-users, or users of wired equipment.  

 

- Surveys and reports about how many people are already suffering from symptoms due 

to EMF/EMR exposure, and their breakdown (men, women, age, living area, job, usage). 

 

17. Q17 - “How can federal health agencies improve coordination of EMF and RF radiation 

research? Please comment on potential roles for federal health agencies including, but 

not limited to: a. HHS Food and Drug Administration (FDA) b. HHS National Institutes of 

Health (NIH) c. HHS Centers for Disease Control and Prevention (CDC)” 

 

All Agencies should acknowledge that there are biological and health effects of exposure 

to EMF/EMR, and that EHS is caused/linked/related/influenced by & to exposure to 

EMF/EMR.  

 

 Then the agencies should define guidelines for measurement of exposure, 

measurement of effect, reduction of exposure, usage guidelines, and research 

guidelines so that the information that will be added by new studies and surveys will 



allow us to better understand the influence, exposure, effects and changes caused by 

the exposure.  

 

It seems to me that today most of the work these agencies do in this field is to push 

back the growing scientific body of proof, and to stall and delay the acknowledgment 

that EMF/EMR is bio-active and has some possible biological and health effects. The 

agencies should acknowledge the possible effect, possible risk, and EHS, and then move 

forward by trying to launch new studies that will further improve our knowledge of 

“how it causes harm” and not “if it causes harm”. 

 

They should also address the growing EHS population, acknowledge their condition and 

offer them treatment based on exposure reduction and improvement of general health.  

 

18. More info 

About EHS on my info site - https://www.norad4u.com/ehs/  

Studies on EHS are available on my info site - https://www.norad4u.com/ehs/studies-

supporting-ehs/  

My review on studies that “disprove” EHS -  https://www.norad4u.com/ehs/studies-

disproving-ehs/  

Studies about EMR/EMF - https://www.norad4u.com/emf-science-studies/studies-lists/  

 

 

Best regards 

Amir Borenstein. 

 

For more info please contact me at:   

norad4u@gmail.com  
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