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Introduction:
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1. Quick overview of safety standard deficits
2. Vulnerable groups
3. Acute + Chronic Health Effects
4. Public health significance 
5. Characterisation / definitions
6. Research inadequacies
7. Litigation and mitigation
8. Requirement for biological safety limits
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Events - International Commission on the 
Biological Effects of Electromagnetic Fields 

(icbe-emf.org)
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https://icbe-emf.org/activities/
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Scientific evidence invalidates health assumptions underlying the FCC 
and ICNIRP exposure limit determinations for 

radiofrequency radiation: implications for 5G, Oct 2022

– Assumption 7) 
• Absorption

Susceptibility
in Children

– Assumption 8) 
• Differences in 

Sensitivity
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The ‘grayscale’ of damage from 
environmental toxicants
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Biological damage          Acute illness          Chronic illness
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Biological Effects          Acute illness          Chronic illness



ICNIRP 2002

• Variations in tolerance
–Children
–Elderly
–Chronically ill people
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ICNIRP 2002 (cont)

• Separate guidelines needed?

• All encompassing guidelines?

• Anticipation of failure where there are:
– Concomitant exposures
– Underlying health complaints which elevate 

sensitivity
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ICNIRP Factsheet 2020:

• “…exposure values from adults have 
been used to set the restrictions”

• “ …restrictions have not been set to 
separately account for EHS.”
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WRONG ASSUMPTION 8) 
No differences in absorption of RF-EMF and 
susceptibility to this radiation.
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ICNIRP Factsheet 2020

“body core temperature in response to 
whole body exposure increases more 
in adults than in children, and so the 

exposure values from adults have been 
used to set the restrictions”
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How Common is EHS?
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Mild to Moderate EHS is likely to 
affect at least 4-10% of the 

population:

• USA: 12.8 - 32.1 million 
• UK: 2.5 - 6.3 m 

• Europe: 29.6 to 74 m



It is not simply about 
‘core body temperature’

• Local Exposures (NT Effects)

– Anatomy
– Tissue dielectrics
– Physiology
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WRONG ASSUMPTION 8:
NO DIFFERENCES IN SENSITIVITY 
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ACUTE EFFECTS OF NIR
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EESC European Economic and Social Committee 
(2019). Digitalisation – Challenges of Europe:

3% - 5% of European population 
i.e. 37.4 million Europeans in 2020
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Common EHS Triggers
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ELECTROMAGNETIC 
HYPERSENSITIVITY (EHS)
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WHO 2005
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Electromagnetic Hypersensitivity

Is it caused by non-ionising EMR exposure?

ICNIRP suggest it is caused by the 
“Nocebo Response”
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Nocebo response

• Real or Imagined ???
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Physical symptoms created by 
psychological negative expectation 

(fear) – plausible?



The Importance of Temporality

If ‘A’ causes ‘B’, 
then A must precede B

• BUT, symptoms have been repeatedly 
shown to develop before concerns of 

health effects.
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Temporality Falsifies the Nocebo Response
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Temporality Falsifies the Nocebo Response
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Those who claim EHS is not 
caused by EMF:

• Rely on 2 principles: 

1. Claimed absence of low intensity effects 
(‘non-thermal’)

2. Negative outcome EMF provocation studies
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Relevant Biological and Health Effects 
Proven, EHS symptoms are caused by NIR 

Exposure

73% of RF Studies 
Show Neurological Effects

Lai 2022 Bioinitiative Report

95% Show Oxidative Stress 
(linked with EHS via biomarkers)

ICBE 2022, Env Health
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Consistency: 
Neurological Effects

Effect
244/336
No Effect
92/ 336

Coherence: Oxidative 
Stress (95%) positive 

findings

Effect
124/131
No Effect
(7/131)



Those who claim EHS is not 
caused by EMF:

• Rely on 2 principles: 

1. Claimed absence of low intensity effects 
(‘non-thermal’)

2. Negative outcome EMF provocation studies
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PROVOCATION STUDIES
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Human ‘EMF provocations’ 
have taken many forms...
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... Have been going for a long while
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EHS GENERAL POPULATION SYMPTOMS - BASE STATION EFFECTS

Abdel-Rassoul et al, 2007, Neurotoxicology. 2007 Mar;28(2):434-40.
Neurobehavioral effects among inhabitants around mobile phone base stations.

Conclusions: Inhabitants living nearby mobile phone base stations are at risk for 
developing neuropsychiatric problems and some changes in the performance of 
neurobehavioral functions either by facilitation or inhibition. So, revision of 
standard guidelines for public exposure to RER from mobile phone base station 
antennas and using of NBTB for regular assessment and early detection of 
biological effects among inhabitants around the stations are recommended.

Bortkiewicz et al,2004, Med Pr. 2004;55(4):345-51.
Subjective symptoms reported by people living in the  vicinity of cellular phone 
base stations: review.
A questionnaire was used as a study tool. The results of the questionnaire survey reveal 
that people living in the vicinity of base stations report various complaints mostly of the 
circulatory system, but also of sleep disturbances, irritability, depression, blurred 
vision, concentration difficulties, nausea, lack of appetite, headache and vertigo. 
The performed studies showed the relationship between the incidence of individual 
symptoms, the level of exposure, and the distance between a residential area and a 
base station. This association was observed in both groups of persons, those who 
linked their complaints with the presence of the base station and those who did 
not notice such a relation.

Eger, H. & Jahn, M., 2010, Umwelt - Medizin - Gesellschaft 2010; 23 (2): 130 –
139
Specific symptoms and radiation from mobile basis stations in Selbitz, Bavaria, 
Germany: evidence for a dose-effect relationship.
For such symptoms as sleep problems, depressions, cerebral symptoms, joint 
problems, infections, skin problems, cardiovascular problems as well as 
disorders of the visual and auditory systems and the gastrointenstinal tract, a 
significan dose-response relationship was observed in relation to objectively 
determined exposure levels.  The impact of microwave radiation on the human nervous 
system serves as an explanation.

Gómez-Perretta et al, 2013, BMJ Open. 2013 Dec 30;3(12)
Subjective symptoms related to GSM radiation from mobile phone base stations: 
a cross-sectional study.
CONCLUSIONS:
This study confirms our preliminary results. We observed that the incidence of 
most of the symptoms was related to exposure levels-independently of the 
demographic variables and some possible risk factors. Concerns about adverse 
effects from exposure, despite being strongly related with sleep disturbances, do 
not influence the direct association between exposure and sleep.

Hutter et al, 2006, Occup Environ Med. 2006 May;63(5):307-13.
Subjective symptoms, sleeping problems, and cognitive performance in subjects 
living near mobile phone base stations
Despite the influence of confounding variables, including fear of adverse effects 
from exposure to HF-EMF from the base station, there was a significant relation of 
some symptoms to measured power density; this was highest for headaches.
Perceptual speed increased, while accuracy decreased insignificantly with increasing 
exposure levels. There was no significant effect on sleep quality.

Khurana et al, 2010, Int J Occup Environ Health. 2010 Jul-Sep;16(3):263-7.
Epidemiological evidence for a health risk from mobile phone base stations.
We found that eight of the 10 studies reported increased prevalence of adverse 
neurobehavioral symptoms or cancer in populations living at distances < 500 
meters from base stations. None of the studies reported exposure above accepted 
international guidelines, suggesting that current guidelines may be inadequate in 
protecting the health of human populations. We believe that comprehensive 
epidemiological studies of long-term mobile phone base station exposure are 
urgently required to more definitively understand its health impact.

Oberfeld et al, 2004, Presented at Conference in Kos
The Microwave Syndrome – Further Aspects of a Spanish Study
Questionnaire study of health effects with proximity to GSM base stations.
The strongest five associations found are depressive tendency, fatigue, sleeping 
disorder, difficulty in concentration and cardiovascular problems. The symptoms 
associated are in line with the symptoms reported in the literature as “Microwave 
Syndrome”.

Santini et al, 2003, Electromagn Biol Med 2003; 22 (1): 41 – 49
Survey study of people living in the vicinity of cellular phone base stations.
The results that were obtained underline that certain complaints are experienced only in 
the immediate vicinity of base stations (up to 10 m for nausea, loss of appetite, visual 
disturbances), and others at greater distances from base stations (up to 100 m for 
irritability, depressive tendencies, lowering of libido, and up to 200 m for 
headaches, sleep disturbances, feeling of discomfort). In the 200 m to 300 m zone, 
only the complaint of fatigue is experienced significantly more often when compared 
with subjects residing at more than 300 m or not exposed (reference group). For seven 
of the studied symptoms and for the distance up to 300 m, the frequency of reported 
complaints is significantly higher (P < 0.05) for women in comparison with men. 
Significant differences are also observed in relation to the ages of subjects, and for the 
location of subjects in relation to the antennas and other electromagnetic factors.

Lowden et al, 2011,  Bioelectromagnetics. 2011 Jan;32(1):4-14.
Sleep after mobile phone exposure in subjects with mobile phone-related 
symptoms.
The results confirm previous findings that RF exposure increased the EEG alpha 
range in the sleep EEG, and indicated moderate impairment of SWS (slow-wave 
sleep). Furthermore, reported differences in sensitivity to mobile phone use were not 
reflected in sleep parameters.

Söderqvist et al, 2008, Environ Health. 2008 May 21;7:18. doi: 
10.1186/1476-069X-7-18.
Use of wireless telephones and self-reported health symptoms: a 
population-based study among Swedish adolescents aged 15-19 years.
Some of the most frequently reported health complaints were tiredness, 
stress, headache, anxiety, concentration difficulties and sleep 
disturbances. Regular users of wireless phones had health symptoms 
more often and reported poorer perceived health than less frequent users.
CONCLUSION:
The study further showed that perceived health and certain health symptoms 
seemed to be related to the use of wireless phones.

Kolodynski et al, 1996, Sci Total Environ. 1996 Feb 2;180(1):87-93.
Motor and psychological functions of school children living in the area of the 
Skrunda Radio Location Station in Latvia.
This paper presents the results of experiments on school children living in the area of 
the Skrunda Radio Location Station (RLS) in Latvia. Motor function, memory and 
attention significantly differed between the exposed and control groups. Children 
living in front of the RLS had less developed memory and attention, their reaction 
time was slower and their neuromuscular apparatus endurance was decreased.

Nieto-Hernandez et al, 2011, Occup Environ Med. 2011 May;68(5):339-44
Can exposure to a terrestrial trunked radio (TETRA)-like signal cause symptoms? 
A randomised double-blind provocation study.
Exposure to the continuous wave signal increased ratings of headache in all 
participants, fatigue in non-sensitive participants and difficulty concentrating in 
sensitive participants. Paradoxically, it reduced sensations of itching in sensitive 
participants. These effects were not observed in the condition with 16 Hz pulsing, 
except for those relating to concentration. Adjusting for multiple comparisons 
removed most significant effects, but not those relating to itch.

Santini et al., 2002, Pathol Biol (Paris). 2002 Jul;50(6):369-73
Investigation on the health of people living near mobile telephone relay stations: 
I/Incidence according to distance and sex
Comparisons of complaints frequencies (CHI-SQUARE test with Yates correction) in 
relation with distance from base station and sex, show significant (p < 0.05) increase as 
compared to people living > 300 m or not exposed to base station, till 300 m for
tiredness, 200 m for headache, sleep disturbance, discomfort, etc. 100 m for 
irritability, depression, loss of memory, dizziness, libido sleep disturbance, 
depression, discomfort and visual perturbations. This first study on symptoms 
experienced by people living in vicinity of base stations shows that, in view of 
radioprotection, minimal distance of people from cellular phone base stations 
should not be < 300 m.

Altpeter et al, 2006, Bioelectromagnetics. 2006 Feb;27(2):142-50.
Effect of short-wave (6-22 MHz) magnetic fields on sleep quality and 
melatonin cycle in humans: the Schwarzenburg shut-down study.
Before shut down, self-rated sleep quality was reduced by 3.9 units (95% 
CI: 1.7-6.0) per mA/m increase in magnetic field exposure. The 
corresponding decrease in melatonin excretion was 10% (95% CI: -32 to 
20%). After shutdown, sleep quality improved by 1.7 units (95% CI: 0.1-3.4) 
per mA/m decrease in magnetic field exposure. Melatonin excretion 
increased by 15% (95% CI: -3 to 36%) compared to baseline values 
suggesting a rebound effect. Stratified analyses showed an exposure effect 
on melatonin excretion in poor sleepers (26% increase; 95% CI: 8-47%) but not 
in good sleepers. Change in sleep quality and melatonin excretion was 
related to the extent of magnetic field reduction after the transmitter's 
shut down in poor but not good sleepers. However, blinding of exposure 
was not possible in this observational study and this may have affected the 
outcome measurements in a direct or indirect (psychological) way.

EHS GENERAL POPULATION SYMPTOMS - MOBILE PHONE EFFECTS

Ikeda et al, 2014, Environ Health Prev Med. 2014 May;19(3):187-93.
Association between mobile phone use and depressed mood in Japanese 
adolescents: a cross-sectional study.
Overall associations between hours of mobile phone use and total scores were 
significant for "Depressed mood" (P for trend = 0.005), "Tension and excitement" (P 
for trend <0.001), and "Fatigue" (P for trend < 0.001). Total scores for "Depressed 
mood," "Tension and excitement," and "Fatigue" of the fourth quartile (≥33 h/week) of 
mobile phone use were significantly higher than for other quartiles (all P < 0.05).
CONCLUSIONS:
Increased duration of mobile phone use is associated with unfavorable
psychological mood, in particular, a depressed mood. Decreasing mobile phone 
use may help maintain appropriate mental health in very long-duration users.

Redmayne et al, 2013,  Environ Health. 2013 Oct 22;12(1):90.
The relationship between adolescents' well-being and their wireless phone use: a 
cross-sectional study.
RESULTS:
The number and duration of cellphone and cordless phone calls were associated with 
increased risk of headaches (>6 cellphone calls over 10 minutes weekly, adjusted OR 
2.4, CI 1.2-4.8; >15 minutes cordless use daily adjusted OR 1.74, CI 1.1-2.9)). Texting 
and extended use of wireless phones was related to having a painful 'texting' thumb). 
Using a wired cellphone headset was associated with tinnitus (adjusted OR 1.8, CI 1.0-
3.3), while wireless headsets were associated with headache (adjusted OR 2.2, CI 1.1-
4.5), feeling down/depressed (adjusted OR 2.0, CI 1.1-3.8), and waking in the night 
(adjusted OR 2.4, CI 1.2-4.8). Several cordless phone frequencies bands were related to 
tinnitus, feeling down/depressed and sleepiness at school, while the last of these 
was also related to modulation. Waking nightly was less likely for those with WiFi at 
home (adjusted OR 0.7, CI 0.4-0.99). Being woken at night by a cellphone was strongly 
related to tiredness at school (OR 4.1, CI 2.2-7.7).
CONCLUSIONS:
There were more statistically significant associations (36%) than could be 
expected by chance (5%). Several were dose-dependent relationships. To 
safeguard young people's well-being, we suggest limiting their use of cellphones
and cordless phones to less than 15 minutes daily, and employing a speaker-
phone device for longer daily use.

EHS GENERAL POPULATION SYMPTOMS - RADIO BROADCASTING 
TRANSMITTER EFFECTS

Abelin et al, 2005, Somnologie (Somnology) 2005; 9 (4): 203 - 209
Sleep Disturbances in the Vicinity of the Short-Wave Broadcast 
Transmitter Schwarzenburg.
Results/conclusion (according to author)
The prevalence of difficulties of falling asleep and maintaining sleep 
increased with increasing radiofrequency electromagnetic field exposure
in both cross-sectional studies. Sleep quality improved after transmitter 
shut-down. No chronic change of melatonin excretion was observed.
The authors concluded that the results of the studies give strong evidence of 
a causal relationship between the operation of a short-wave broadcast 
transmitter and sleep disturbances in the surrounding population, but 
there is insufficient evidence to distinguish between a biological and 
psychological effect.



Methodological Flaws in 
EMF Provocation Studies

Preparation phase:
• Selection of participants
• Appropriate exclusions 
• Trigger frequencies identification
• Trigger intensities identification
• Onset of symptom identification
• Offset of symptoms identification
• Other triggers identification
• Identification reliability
• Identification symptom contrast
• Washout all symptoms
• EMF background hygiene 
• Chemical / other sanitation 
• Double / Triple Blinded Protocol 

Exposure provocation phase:
• Trigger frequencies used
• Trigger intensities used 
• Onset time correctly encompassed 
• Offset + Washout encompassed
• Cumulative symptoms prevented 
• ‘Sham’ exposures zero EMF
• ‘Real’ exposure profiles.
• Control for interference
• Attrition Effects

Post study analysis phase:
• Appropriate data analysis
• Appropriate outcome reporting

• Imprecision
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Experiment Falsifies the 
Nocebo Response
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Those who claim EHS is not caused by EMF:

• Rely on 2 principles: 

1. Claimed absence of low intensity effects 
(‘non-thermal’)

2. Negative outcome EMF provocation studies
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Admissions from 
ICNIRP 2020

• it is not always easy to draw a clear 
distinction between biological and 
adverse health effects, and indeed 

this can vary depending on individual 
susceptibility to specific situations.”
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Further mistakes from 
ICNIRP 2020
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Not Classified as “Health Effects”:

• Tingling sensation from electric or magnetic fields;
• Light flickering from stimulation of the retina 
• Microwave hearing from expansion of soft tissues 

“Such perceptions may sometimes lead to discomfort 
and annoyance.. “

“The exposure circumstances under which discomfort 
and annoyance occur vary between individuals.”.
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In reality...
• Symptoms signify substantial biological disruption.

• EHS people don’t experience merely ‘discomfort’

They can experience severe pain 
and broad ranging, disabling symptoms 

(as noted by WHO – 2005)
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Global Successful 
Legal Actions Regarding EHS

• UK - EHS Child won EHCP for EHS awarding mandatory low 
EMF school accommodations: Education Health Care Plan (EHCP) 
awarded (Aug 2022) for UK child on the basis of Electromagnetic Hypersensitivity 
(EHS). – Phire Medical

• UK - Social Worker receives early pension and ESA for 
EHS:‘Early ill-health retirement and Employment Support Allowance awarded on the 
basis of Electromagnetic Hypersensitivity (EHS) – Further detailed Press Release’ –
Phire Medical

• Australia – Scientist awarded 75% of his salary as 
compensation: http://www8.austlii.edu.au/cgi-
bin/viewdoc/au/cases/cth/aat/2013/105.html

• USA - LAUSD accommodates EHS teacher in low EMF 
classroom: https://www.prlog.org/12381499-los-angeles-unified-school-district-
accommodates-teacher-who-fell-ill-after-wireless-installation.html
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CHRONIC HEALTH EFFECTS

Dr. Erica Mallery-Blythe ICBE at RSMi June 2023



ICBE Factsheet (Carcinogenicity):

2. Since 2002, multiple robust epidemiologic 
studies of cell phone radiation2 have found 
increased risks for brain tumors which are 
supported by evidence of carcinogenicity of the 
same cell types (glial cells and Schwann cells) 
from animal studies.4,5
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The EU Funded ‘Reflex Study’ 
Evidence of Damage from EMF

Comet Assay - a typical picture after RF-EMF-exposition of HL60 leukaemia cells, Adlkofer (2004).

DNA Breakage
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Peer-Review of NTP
Table thanks to:  Joel M. Moskowitz, PhD, School of Public Health, UC Berkeley, March 30, 2018 

Electromagnetic Radiation Safety: Evidence of Carcinogenicity 

A Sex Modulation Tumor  NTP Draft Report Expert Panel (vote) 

Rat Male GSM Heart: Schwannoma some evidence clear evidence (8-3) 
Rat Male CDMA Heart: Schwannoma some evidence clear evidence (8-3) 
Rat Male GSM Brain: Glioma equivocal some evidence (7-4) 
Rat Male CDMA Brain: Glioma equivocal some evidence (6-4-1) 
Rat Male GSM Brain: Granular Cell equivocal equivocal (11-0) 
Rat Male GSM Prostate gland equivocal equivocal (11-0) 
Rat Male GSM Pituitary gland equivocal equivocal (10-1) 
Rat Male CDMA Pituitary gland equivocal equivocal (11-0) 
Rat Male GSM Adrenal gland equivocal some evidence (6-4-1) 
Rat Male GSM Pancreas equivocal equivocal (11-0) 
Rat Male CDMA Liver equivocal equivocal (11-0) 
Rat Female GSM Heart: Schwannoma no evidence equivocal (9-2) 
Rat Female CDMA Heart: Schwannoma no evidence equivocal (9-2) 
Rat Female CDMA Brain: Glioma equivocal equivocal (8-3*) 
Rat Female CDMA Adrenal gland equivocal equivocal (10-0-1) 
M Male GSM Skin equivocal equivocal (8-3) 
M Male GSM Lung equivocal equivocal (11-0) 
M Male CDMA Liver equivocal equivocal (10-1) 
M Female GSM Lymphoma equivocal equivocal (9-2)
M Femaile CDMA Lymphoma equivocal equivocal (11-
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Ramazzini Institute Study
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Conclusions:
• The RI findings on far field exposure to RFR are 

consistent with and reinforce the results of the NTP 
study on near field exposure, as both reported an 
increase in the incidence of tumors of the brain and heart 
in RFR-exposed Sprague-Dawley rats. These tumors are 
of the same histotype of those observed in some 
epidemiological studies on cell phone users. These 
experimental studies provide sufficient evidence to call 
for the re-evaluation of IARC conclusions regarding 
the carcinogenic potential of RFR in humans.
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‘Remove, Replace, Reduce’
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EESC European Economic and Social Committee 
(2019). Digitalisation – Challenges of Europe:

• Reinforce independence of bodies setting limits

• Binding safeguarding legislation reducing EMR

• Recognising this exposure as a cause of “functional 
disability and environmental illness.”
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Summary
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• Current guidelines fail to protect health
• Acute and chronic illness are associated
• Children have vulnerabilities which remain unaccounted for
• EHS is of major public health significance
• EHS symptoms are caused by anthropogenic NIR exposures
• Medical doctors need formalised educational training
• Medical  Database Registry + specific ICD coding are required
• Management relies on avoidance of  anthropogenic EMR
• Low EMR Zones (hospital + general public) are an emergency
• Moratorium on increased RF emissions is justified
• Revised biological safety guidelines are urgently required



Bernadino Ramzzini

Dr. Erica Mallery-Blythe ICBE at RSMi June 2023

"it is much better to 
prevent than to cure, 
and so much easier 

to foresee future 
harm and avoid it 
rather than have to 

get rid of it after 
having fallen prey"



Thank you so much for listening

Thank you to my colleagues at ICBE-EMF
and thank you to

Collegium Ramazzini
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