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Abstract

Keywords: Non-ionizing radiation, electromagnetic fields, health risks

High-speed mobile broadband service has become a daily necessity of citizens in
Taiwan, but it has to depend on excellent infrastructure of cellular mobile phone base
stations. However, the construction of mobile phone base station is still a dilemma
because different academic reports have presented different opinions regarding health
risks of exposure to electromagnetic fields (EMFs) from mobile phone base stations.
More and more unauthentic information turned into mass panic as increasing fake news
reported variety of negative health problems, caused protest activities staging one after
another to against the basic construction of cellular base station. Thus, people’s right to
use high-quality cellular networks has always been affected due to delayed construction

of mobile phone base stations.

In order to provide the correct science concept regarding health risks from mobile
phone base stations to general public, more attention must be given to negative effects
of exposure to EMFs. Moreover, in the future, the 5th generation of mobile networks
(5G) is being designed to work in conjunction with a range of macro cells, small cells,
and dedicated in-building systems. Further, the 5G’s cellular mobile phone base stations
will be integrated and be more close to people’s daily life. Therefore, building a bridge
and reducing the diversity between public concerns regarding exposure to EMFs from
mobile phone base stations and development of infrastructure are required on an urgent
basis. This project is commissioned by the National Communications Commission. We
aim to create mutual trust and dialogue with general public by collecting and translating
recent research publications, which have authentication for public health and EMFs
from prestigious journals and major international professional organizations. Once
general public with positive empirical basis for the exposure of EMFs and its associated
biological health effects, the opportunity to breakthrough the construction of 5G
dilemma is able to fulfill, and also meeting the internet of things with billions of

connected devices, and tomorrow’s innovations.
Materials and methods
In this report, numerous studies and epidemiological reports on the relationship

between the EMFs exposure and human health over years were analyzed. We surveyed

\



and compiled peer-reviewed articles and collected by-laws or guidelines of different
countries and organizations, such as WHO and IRPA. We also integrated literature
reports and information, which had authentication for public health and EMFs from

prestigious journals and major international professional organizations.

Part of these documents were translated into Chinese so that they can be more

beneficial to the communities.
Significant finding

Recent literature reviews revealed no adequate evidence to prove that exposure to
extremely low frequency or radiofrequency EMFs was involved in the development of
any acute or long-term pathogenesis. On the other hand, we also described and

compared various diseases and biological effects between countries
Comments and suggestions

Although some international organizations considered exposure to EMFs as a risk
factor on people's health, on the basis of the principle of radiation biology effects,
exposure to only very high energy level radiation, such as ionizing radiation, can
damage the DNA inside living cells. Additionally, nonionizing radiation is an extremely
low-energy-level radiation and is thought to be harmless to people. As a result, the
scientific evidence for the association between exposure to EMFs from mobile phone

base stations and disease incidence has not been not established.

I. Timely and practicable suggestion:
We should be popularizing the correct concepts regarding EMFs and make the
general public understand the different scientific essence between ionizing radiation

and nonionizing radiation.
II. Long-term suggestion:

We suggested that clarify the different scientific essence of ionizing and non-
ionizing radiation could be used as an education strategy to the general public and
different filed specialist. Awareness of the correct concept of radiation, can make people

realize the importance and convenience of 5G high-speed mobile phone services.
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Karipidis K, Henderson S, Wijayasinghe D, et al. (2017). Exposure to Radiofrequency
Electromagnetic Fields from Wi-Fi in Australian Schools. Radiat Prot Dosimetry.
175(4):432-439

TR R R

The increasing use of Wi-Fi in schools and other places has given rise to public concern
that the radiofrequency (RF) electromagnetic fields from Wi-Fi have the potential to
adversely affect children. The current study measured typical and peak RF levels from
Wi-Fi and other sources in 23 schools in Australia. All of the RF measurements were
much lower than the reference levels recommended by international guidelines for
protection against established health effects. The typical and peak RF levels from Wi-
Fi in locations occupied by children in the classroom were of the order of 10 and 10
29% of the exposure guidelines, respectively. Typical RF levels in the classroom were
similar between Wi-Fi and radio but higher than other sources. In the schoolyard typical
RF levels were higher for radio, TV and mobile phone base stations compared to Wi-
Fi. The results of this study showed that the typical RF exposure of children from Wi-

Fi at school is very low and comparable or lower to other sources in the environment.
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Sage C, Burgio E. (2018). Electromagnetic Fields, Pulsed Radiofrequency Radiation,
and Epigenetics: How Wireless Technologies May Affect Childhood Development.
Child Dev. 89(1):129-136

CRAEE R

Mobile phones and other wireless devices that produce electromagnetic fields (EMF)
and pulsed radiofrequency radiation (RFR) are widely documented to cause potentially
harmful health impacts that can be detrimental to young people. New epigenetic studies
are profiled in this review to account for some neurodevelopmental and
neurobehavioral changes due to exposure to wireless technologies. Symptoms of
retarded memory, learning, cognition, attention, and behavioral problems have been
reported in numerous studies and are similarly manifested in autism and attention
deficit hyperactivity disorders, as a result of EMF and RFR exposures where both
epigenetic drivers and genetic (DNA) damage are likely contributors. Technology
benefits can be realized by adopting wired devices for education to avoid health risk

and promote academic achievement.
€T

A2 LEH (EMF) {ork et ff 84 (RFR) hifd L322 8 & @ S5k # AR
AR DTG HEE SRR VORBRF MR RR
TRARBH - LA TEHEFL2a% e A AT Y ¢ fE T R
EINE STINCE NER AETE SICA LR (- SN - 2 - B BE I
Tt o AV a5 R @ F S A B D) TR R R R g S A A
2% o JES KT P AR K BT IR kg

2 FhITT

A2 2 TS (EMF) fo% st 4 45 5 (RFR) $f— &40 3 7 214 ioi7 4
AL S - RS TE I I 2 RTIR T2 it 0 R AT 6P R
2o G FERE o T OHAE B TG 8 A Flenee B AT 8T B oK R
Gk E- 7155 M DRZRNMEEZ FIEM TG Rt Rl R

11



Hardell L. (2018). Effects of Mobile Phones on Children's and Adolescents' Health: A
Commentary. Child Dev. 89(1):137-140

TR R

The use of digital technology has grown rapidly during the last couple of decades.
During use, mobile phones and cordless phones emit radiofrequency (RF) radiation. No
previous generation has been exposed during childhood and adolescence to this kind of
radiation. The brain is the main target organ for RF emissions from the handheld
wireless phone. An evaluation of the scientific evidence on the brain tumor risk was
made in May 2011 by the International Agency for Research on Cancer at World Health
Organization. The scientific panel reached the conclusion that RF radiation from
devices that emit nonionizing RF radiation in the frequency range 30 kHz-300 GHz is
a Group 2B, that is, a "possible" human carcinogen. With respect to health implications
of digital (wireless) technologies, it is of importance that neurological diseases,
physiological addiction, cognition, sleep, and behavioral problems are considered in
addition to cancer. Well-being needs to be carefully evaluated as an effect of changed
behavior in children and adolescents through their interactions with modern digital

technologies.
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Sultan AM, Qasem A, Waseem MH. (2018). Mobile Phone Base Station Tower Settings
Adjacent to School Buildings: Impact on Students’ Cognitive Health. Am J Mens
Health. 13(1):1557988318816914

TR R

The use of mobile phones has remarkably increased and become a basic need of daily
life. Increasing subscriptions of mobile phones boost the installation of mobile phone
base station towers (MPBSTs) in crowded commercial and residential areas including
near school buildings. This study investigated the impact of exposure to radiofrequency
electromagnetic field (RF-EMF) radiation generated by MPBSTs on cognitive
functions. Two hundred and seventeen volunteer male students aged between 13 and 16
registered from two different intermediate schools: 124 students were from School 1
and 93 students were from School 2. The MPBSTs were located within 200 m from the
school buildings. In School 1, RF-EMF was 2.010 pW/cm? with a frequency of 925
MHz and in School 2, RF-EMF was 10.021 pW/cm? with a frequency of 925 MHz.
Students were exposed to EMFR for 6 hr a day, 5 days a week for a total period of 2
years. The Narda Safety Test Solution device SRM-3006 was used to measure RF-EMF
in both schools, and cognitive functions tasks were measured by the Cambridge
Neuropsychological Test Automated Battery (CANTAB). Significant impairment in
Motor Screening Task (MOT; p = .03) and Spatial Working Memory (SWM) task (p
=.04) was identified among the group of students who were exposed to high RF-EMF
produced by MPBSTs. High exposure to RF-EMF produced by MPBSTs was
associated with delayed fine and gross motor skills, spatial working memory, and

attention in school adolescents compared to students who were exposed to low RF-EMF.
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Moore SM, Mclntosh RL, Iskra S, et al. (2017). Effect of Adverse Environmental
Conditions and Protective Clothing on Temperature Rise in A Human Body Exposed to

Radiofrequency Electromagnetic Fields. Bioelectromagnetics. 38(5):356-3
NS LR

This study considers the computationally determined thermal profile of a finely
discretized, heterogeneous human body model, simulating a radiofrequency
electromagnetic field (RF-EMF) worker wearing protective clothing subject to RF-
EMF exposure, and subject to various environmental conditions including high ambient
temperature and high humidity, with full thermoregulatory mechanisms in place. How
the human body responds in various scenarios was investigated, and the information
was used to consider safety limits in current international RF-EMF safety guidelines
and standards. It was found that different environmental conditions had minimal impact
on the magnitude of the thermal response due to RF-EMF exposure, and that the current
safety factor of 10 applied in international RF-EMF safety guidelines and standards for
RF-EMF workers is generally conservative, though it is only narrowly so when workers

are subjected to the most adverse environmental conditions.
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Stefi AL, Margaritis LH, Skouroliakou AS, et al. (2019). Mobile Phone
Electromagnetic Radiation Affects Amyloid Precursor Protein and «a -Synuclein
Metabolism in SH-SYS5Y Cells. Pathophysiology. pii: S0928-4680(18)30352-3

M AL A

In this study, the effects of low-level, GSM emitted ElectroMagnetic Field (EMF) on
Amyloid Precursor Protein (APP) and alpha-synuclein (a-syn) in human neuroblastoma
cells was investigated. Our data indicated alterations on APP processing and cellular
topology, following EMF exposure (€ = 10.51 V/m, SAR = 0.23 W/kg, exposure time:
3 times, for 10 minutes, for 2 days). Furthermore, changes in monomeric a-syn
accumulation and multimerization, as well as induction of oxidative stress and cell
death, were documented. The results presented here require further investigation to
determine potential links of EMF with the molecular pathogenic mechanisms in

Alzheimer’s and Parkinson’s Diseases.
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Zhang J, Sumich A, Wang GY. (2017). Acute Effects of Radiofrequency
Electromagnetic Field Emitted by Mobile Phone on Brain Function.
Bioelectromagnetics. 38(5):329-338

IR R

Due to its attributes, characteristics, and technological resources, the mobile phone (MP)
has become one of the most commonly used communication devices. Historically,
ample evidence has ruled out the substantial short-term impact of radiofrequency
electromagnetic field (RF-EMF) emitted by MP on human cognitive performance.
However, more recent evidence suggests potential harmful effects associated with MP
EMF exposure. The aim of this review is to readdress the question of whether the effect
of MP EMF exposure on brain function should be reopened. We strengthen our
argument focusing on recent neuroimaging and electro-encephalography studies, in
order to present a more specific analysis of effects of MP EMF exposure on
neurocognitive function. Several studies indicate an increase in cortical excitability
and/or efficiency with EMF exposure, which appears to be more prominent in fronto-
temporal regions and has been associated with faster reaction time. Cortical excitability
might also underpin disruption to sleep. However, several inconsistent findings exist,
and conclusions regarding adverse effects of EMF exposure are currently limited. It
also should be noted that the crucial scientific question of the effect of longer term MP

EMF exposure on brain function remains unanswered and essentially unaddressed.
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Taheri M, Mortazavi SMJ, Moradi M, et al. (2017). Evaluation of The Effect of
Radiofrequency Radiation Emitted from Wi-Fi Router and Mobile Phone Simulator on
The Antibacterial Susceptibility of Pathogenic Bacteria Listeria Monocytogenes and
Escherichia Coli. Dose Response. 15(1):1559325816688527

s AL A

Mobile phones and Wi-Fi radiofrequency radiation are among the main sources of the
exposure of the general population to radiofrequency electromagnetic fields (RF-EMF).
Previous studies have shown that exposure of microorganisms to RF-EMFs can be
associated with a wide spectrum of changes ranged from the modified bacterial growth
to the alterations of the pattern of antibiotic resistance. Our laboratory at the
nonionizing department of the lonizing and Non-ionizing Radiation Protection
Research Center has performed experiments on the health effects of exposure to animal
models and humans to different sources of electromagnetic fields such as cellular
phones, mobile base stations, mobile phone jammers, laptop computers, radars,
dentistry cavitrons, magnetic resonance imaging, and Helmholtz coils. On the other
hand, we have previously studied different aspects of the challenging issue of the
ionizing or nonionizing radiation-induced alterations in the susceptibility of
microorganisms to antibiotics. In this study, we assessed if the exposure to 900 MHz
GSM mobile phone radiation and 2.4 GHz radiofrequency radiation emitted from
common Wi-Fi routers alters the susceptibility of microorganisms to different
antibiotics. The pure cultures of Listeria monocytogenes and Escherichia coli were
exposed to RF-EMFs generated either by a GSM 900 MHz mobile phone simulator and
a common 2.4 GHz Wi-Fi router. It is also shown that exposure to RF-EMFs within a
narrow level of irradiation (an exposure window) makes microorganisms resistant to
antibiotics. This adaptive phenomenon and its potential threats to human health should
be further investigated in future experiments. Altogether, the findings of this study
showed that exposure to Wi-Fi and RF simulator radiation can significantly alter the
inhibition zone diameters and growth rate for L monocytogenes and E coli. These

findings may have implications for the management of serious infectious diseases.
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Mortazavi SAR, Mortazavi G, Mortazavi SMJ. (2017). Comments on Radiofrequency
Electromagnetic Fields and Some Cancers of Unknown Etiology: An Ecological Study.
Sci Total Environ. 609

TR R

This correspondence refers to the Science of the Total Environment article by Gonzalez-
Rubio et al. entitled "Radiofrequency electromagnetic fields and some cancers of
unknown etiology: An ecological study". Authors of this paper have presented the
findings of their preliminary epidemiological study which combined epidemiology,
statistics and geographical information systems (GIS). Gonzalez-Rubio et al. have
analyzed the possible link between exposure to Radiofrequency Electromagnetic Fields
(RF-EMF) in the city of Albacete, Spain and the incidence of cancers such as

lymphomas, and brain tumors. The shortcomings of this study are discussed.
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Gallastegi M, Jiménez-Zabala A, Molinuevo A, et al. (2019). Exposure and Health
Risks Perception of Extremely Low Frequency and Radiofrequency Electromagnetic

Fields and The Effect of Providing Information. Environ Res. 169:501-509
TR R

Given that regardless of actual exposure levels, high-risk perceptions of
electromagnetic fields of non-ionizing radiation (EMF-NIR) may cause health effects,
it 1s important to understand the mechanisms behind perceptions in the general
population. The aims of this study were to assess perceptions of both exposure and
health-risk among mothers of the INMA (Environment and childhood)-Gipuzkoa child
cohort; to explore possible determinants that explain such perceptions; and to evaluate
whether providing information on exposure levels has any effect on perceptions.
Overall, 387 mothers completed a questionnaire composed of four questions on
perceived exposure and perceived health-risk of exposure to extremely low frequency
(ELF) and radiofrequency (RF) fields answered on a Likert-type scale from 0 to 10.
Later, measurements of ELF and RF fields were conducted in the houses of a subsample
of 104 participants. All measured levels were far below the levels established by the
European Council recommendation. This was explained in the individual reports sent
to the families. After reading the results, mothers completed the aforementioned
questionnaire a second time, plus two additional questions regarding the role of public

health bodies in risk communication.

The association between perceived and measured levels as categorical variables was
assessed with a chisquare test. Multiple linear regressions were conducted for each of
the questions related to perceived exposure and health-risk perceptions. Wilcoxon

signed-rank test was conducted to assess the effect of receiving information.

Both exposure and health risk were perceived to be very high for both ELF and RF
fields, with mean and medians of 7 on a 10-point scale. Reporting higher perception
levels was not associated with higher levels of exposure measured at home. Variables
that were repeatedly associated with higher perceptions included: manual social class,
not having the feeling of living in a good neighborhood, difficulty getting by financially,

not having a television antenna within 600 m, being younger and having fewer devices
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at home. Providing information on EMF-NIR exposure levels at home did not alter
health-risk perceptions, but mean perceived RF exposure decreased significantly (by
0.7 points). Most of the participants claimed to have received no or insufficient
information regarding exposure and health-risks of EMF-NIR from public bodies and

considered it very important that they should.
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Lowden A, Nagai R, Akerstedt T, et al. (2019). Effects of Evening Exposure to
Electromagnetic Fields Emitted by 3G Mobile Phones on Health and Night Sleep EEG
Architecture. J Sleep Res. 12813

CRAEE R

Studies on sleep after exposure to radiofrequency electromagnetic fields have shown
mixed results. We investigated the effects of double-blind radiofrequency exposure to
1,930-1,990 MHz, UMTS 3G signalling standard, time-averaged 10 g specific
absorption rate of 1.6 Wkg-1 on self-evaluated sleepiness and objective
electroencephalogram architecture during sleep. Eighteen subjects aged 18-19 years
underwent 3.0 hr of controlled exposure on two consecutive days 19:45-23:00 hours
(including 15-min break); active or sham prior to sleep, followed by full-night 7.5 hr
polysomnographic recordings in a sleep laboratory. In a cross-over design, the
procedure was repeated a week later with the second condition. The results for sleep
electroencephalogram architecture showed no change after radiofrequency exposure in
sleep stages compared with sham, but power spectrum analyses showed a reduction of
activity within the slow spindle range (11.0-12.75 Hz). No differences were found for
self-evaluated health symptoms, performance on the Stroop colour word test during
exposure or for sleep quality. These results confirm previous findings that
radiofrequency post-exposure in the evening has very little influence on

electroencephalogram architecture but possible on spindle range activity.
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Gulati S, Yadav A, Kumar N, Priya K, Aggarwal NK, Gupta R. (2018). Phenotypic and
Genotypic Characterization of Antioxidant Enzyme System in Human Population

Exposed to Radiation from Mobile Towers. Mol Cell Biochem. 440(1-2):1-9.
YRR R

In the present era, cellular phones have changed the life style of human beings
completely and have become an essential part of their lives. The number of cell phones
and cell towers are increasing in spite of their disadvantages. These cell towers transmit
radiation continuously without any interruption, so people living within 100s of meters
from the tower receive 10,000 to 10,000,000 times stronger signal than required for
mobile communication. In the present study, we have examined superoxide dismutase
(SOD) enzyme activity, catalase (CAT) enzyme activity, lipid peroxidation assay, and
effect of functional polymorphism of SOD and CAT antioxidant genes against mobile
tower-induced oxidative stress in human population. From our results, we have found
a significantly lower mean value of manganese superoxide dismutase (MnSOD)
enzyme activity, catalase (CAT) enzyme activity, and a high value of lipid peroxidation
assay in exposed as compared to control subjects. Polymorphisms in antioxidant
MnSOD and CAT genes significantly contributed to its phenotype. In the current study,
a significant association of genetic polymorphism of antioxidant genes with genetic
damage has been observed in human population exposed to radiations emitted from

mobile towers.
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Mortazavi SMJ, Balas VE, Zamani A, Zamani A, Mortazavi SAR, Haghani M, Jaberi
O, Soleimani A. (2018). The Importance of Quantification of Data in Studies on the
Health Effects of Exposure to Electromagnetic Fields Generated by Mobile Base

Stations. Soft Computing Applications, Advances in Intelligent Systems and Computing.
633

s AL A

This study aimed at developing simple methods for quantification of the data in studies
on the health effects of exposure to electromagnetic fields of mobile base stations to
prevent different interpretations of the findings. We have previously conducted a cross-
sectional study on people living in 10 different districts of Shiraz city. Based on how
frequent the symptoms were (always/usually/occasionally/never), a score was
determined for each self-reported symptom and the total score for each individual was
calculated. In the next stage, instead of reporting the effect of RF-EMF exposure on the
occurrence of each symptom, the impact of exposures on the human health were
assessed by evaluation of the total scores. Moreover, principal component analysis
(PCA) was used for assessing the factors with greatest correlation. We found that
exposure to RF-EMF emitted by mobile base stations significantly affected the
residents’ health. Furthermore, the distance between the mobile phone base stations and
the homes had a significant effect on the residents’ health. The frequency of self-
reported symptoms of myalgia, palpitation, early fatigue, nervousness and low back

pain decreased with increasing the distance from mobile phone base stations.
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Davide C, Bjorn T, Christer T, Quirino B. (2018). RF Energy Absorption by Biological
Tissues in Close Proximity to Millimeter-Wave 5G Wireless Equipment. EEE Access.
6:4974-4981.

TR R

In this paper, mechanisms of RF energy absorption by body tissue in close proximity to
wireless equipment, are studied using numerical simulations at frequencies above 24
GHz. It is shown that at millimeter-wave (mmW) frequencies, of relevance for 5G
mobile communications, and for realistic source to body separation distances, the
contribution from the reactive near-field to the energy deposition in the tissue is small.
Furthermore, the interaction between the source and the exposed body is modest. The
results suggest that the effects of the near-field body interactions are small when

evaluating electromagnetic field compliance at mmW frequencies.
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Qin F, Shen T, Cao H, Qian J, Zou D, Ye M, Pei H. (2019). CeO,NPs Relieve

Radiofrequency Radiation, Improve Testosterone Synthesis, and Clock Gene

Expression in Leydig Cells by Enhancing Antioxidation. /nt J Nanomedicine. 14:4601-
4611.

TR R

Introduction: The ratio of Ce**/Ce*" in their structure confers unique functions on
cerium oxide nanoparticles (CeO,NPs) containing rare earth elements in scavenging
free radicals and protecting against oxidative damage. The potential of CeO2NPs to
protect testosterone synthesis in primary mouse Leydig cells during exposure to 1,800

MHz radiofrequency (RF) radiation was examined in vitro.

Methods: Leydig cells were treated with different concentrations of CeO>NPs to
identify the optimum concentration for cell proliferation. The cells were pretreated with
the optimum dose of CeO,NPs for 24 hrs and then exposed to 1,800 MHz RF at a power
density 0f200.27 pW/cm? (specific absorption rate (SAR), 0.116 W/kg) for 1 hr, 2 hrs,
or 4 hrs. The medium was used to measure the testosterone concentration. The cells
were collected to determine the antioxidant indices (catalase [CAT], malondialdehyde
[MDA], and total antioxidant capacity [T-AOC]), and the mRNA expression of the
testosterone synthase genes (Star, Cypllal, and Hsd-3 5) and clock genes (Clock,
Bmall, and Ror a ).

Results: Our preliminary result showed that 128 ¢ g/mL CeO;NPs was the optimum
dose for cell proliferation. Cells exposed to RF alone showed reduced levels of
testosterone, T-AOC, and CAT activities, increased MDA content, and the
downregulated genes expression of Star, Cypllal, Hsd-3 5, Clock, Bmall, and Ror ¢ .
Pretreatment of the cells with 128 1 g/mL CeO:NPs for 24 hrs followed by RF
exposure significantly increased testosterone synthesis, upregulated the expression of
the testosterone synthase and clock genes, and increased the resistance to oxidative

damage in Leydig cells compared with those in cells exposed to RF alone.

Conclusion: Exposure to 1,800 MHz RF had adverse effects on testosterone synthesis,

antioxidant levels, and clock gene expression in primary Leydig cells. Pretreatment
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with CeO2NPs prevented the adverse effects on testosterone synthesis induced by RF
exposure by regulating their antioxidant capacity and clock gene expression in vitro.
Further studies of the mechanism underlying the protective function of CeO,NPs

against RF in the male reproductive system are required.
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Berihun M. Zeleke, Chhavi RB, et al. (2019). Radiofrequency Electromagnetic Field

Exposure and Risk Perception: A Pilot Experimental Study. Environmental Research.

170: 493-499
CRAEE R

Background: Exposure to far-field radiofrequency electromagnetic fields (RF-EMF)
has raised public concerns in recent decades. However, it is not known if individuals’
perception towards the health risks of RF-EMF is dependent on their knowledge of the

objectively measured personal RF-EMF exposure levels.

Objectives: This pilot study aimed to demonstrate the feasibility of objectively
measuring personal RF-EMF exposure from mobile phone base stations (MPBS) and
to determine if the risk perception of people to the potential health risk of exposure to
RF-EMF from MPBS is dependent on their knowledge of personal RF-EMF exposure

levels.

Design: An experimental study was conducted in 383 adults, recruited in Melbourne,
Australia. Participants were randomized to one of the three groups: 1) basic information
group who were provided with basic information about RF-EMF to read prior to
completing a risk perception assessment questionnaire; 2) precautionary group who
were provided with an information pack which included precautionary messages; and
3) personal exposure measurement group who were provided with a summary of their
quantitative RF-EMF exposure from MPBS. The same basic information about RF-

EMEF was also given to the precautionary and personal exposure measurement groups.

Results: Participants had a mean (+SD) age of 36.9+12.5 years; 66.7% were women.
Overall, 44.1% had noticed an MPBS in their neighbourhood. The mean (SD) values
(from 1 to 7) for risk perceptions to RF-EMF from MPBS were 4.02 (1.67) for basic
information, 3.82 (1.62) for precautionary messages, and 3.97 (1.72) for the personal
exposure measurement groups. These differences were not statistically significant.
Nevertheless, the personal exposure measurement group were more confident that they
could protect themselves from RF-EMF than the precautionary or basic information

groups.
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Conclusion: Our findings suggest that providing people with personal RF-EMF
exposure measurements may not affect their perceived risk from MPBS, but increase

their confidence in protecting themselves.
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Ramirez-Vazquez R, Gonzalez-Rubio J, Arribas E, et al. (2019). Characterisation of
Personal Exposure to Environmental Radiofrequency Electromagnetic Fields in

Albacete (Spain) and Assessment of Risk Perception. Environmental Research.

172:109-116
CRAEE R

In the last decades, exposure to radiofrequency electromagnetic fields (RF-EMF) has
substantially increased as new wireless technologies have been introduced. Society has
become more concerned about the possible effects of RF-EMF on human health in
parallel to the increase in their exposure. The appearance of personal exposimeters
opens up wide-ranging research possibilities. Despite studies having characterised
personal exposure to RF-EMF, part of the population is still worried, to the extent that
psychogenic diseases (“nocebo” effect) appear, and patients suffer. It could be
interesting to share personal exposure results with the population to better understand

and promote public health.

The main objective was to characterise personal exposure to environmental RF-EMF
in Albacete (166,000 inhabitants, SE Spain), and assess the effect of sharing the results

of the study on participants’ risk perception.

Measurements were taken by a personal Satimo EME SPY 140 exposimeter, which was
programmed every 10 seconds for 24 h. To measure personal exposure to RF-EMF, we
worked with 75 volunteers. Their personal exposure, 14 microenvironments in the city,
e.g., home, outdoors, work, etc., and possible time differences were analysed. After
participating in the study, 35 participants completed a questionnaire about their RF-
EMF risk perception, which was also answered by a control sample to compare the

results (N=36).

The total average exposure of 14 bands was 37.7 pW/m?, and individual ranges fell
between 0.2 uW/m?, recorded in TV4&S5, and a maximum of 264.7 uW/m? in DECT.
For Friday, we recorded a mean of 53.9 pW/m? as opposed to 23.4 pW/m? obtained on
Saturday. The recorded night-time value was 27.5 uW/m? versus 43.8 uW/m? recorded
in the daytime. The mean personal exposure value also showed differences between

weekdays and weekend days, with 39.7 uW/m? and 26.9 pW/m?, respectively. The
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main source that contributed to the mean total personal exposure was enhanced cordless
telecommunications (DECT) with 50.2%, followed by mobile phones with 18.4% and
mobile stations with 11.0% (GSM, DCS and UMTS), while WiFi signals gave 12.5%.
In the analysed microenvironments, the mean exposure of homes and workplaces was
34.3 uW/m? and 55.2 pW/m?, respectively. Outdoors, the mean value was 34.2 pW/m?
and the main sources were DECT, WiFi and mobile phone stations, depending on the

place.

The risk perception analysis found that 54% of the participants perceived that RF-EMF
were less dangerous than before participating in the study, while 43% reported no
change in their perceptions. Only 9% of the volunteers who received information about
their measurements after the study assessed the possible RF-EMF risk with a value over

or equal to 4 (on a scale from 1 to 5) versus 39% of the non-participant controls.

We conclude that personal exposure to RF-EMF fell well below the limits
recommended by ICNIRP and showed wide temporal and spatial variability. The main
exposure sources were DECT, followed by mobile phones and WiFi. Sharing exposure

results with participants lowered their risk perception.
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Buckus R, Strukéinskiené B, Raistenskis J, et al. (2017). A Technical Approach to the

Evaluation of Radiofrequency Radiation Emissions from Mobile Telephony Base

Stations. Int J Environ Res Public Health. 14(3). pii: E244
TRER R

During the last two decades, the number of macrocell mobile telephony base station
antennas emitting radiofrequency (RF) electromagnetic radiation (EMR) in residential
areas has increased significantly, and therefore much more attention is being paid to RF
EMR and its effects on human health. Scientific field measurements of public exposure
to RF EMR (specifically to radio frequency radiation) from macrocell mobile telephony
base station antennas and RF electromagnetic field (EMF) intensity parameters in the
environment are discussed in this article. The research methodology is applied
according to the requirements of safety norms and Lithuanian Standards in English
(LSTEN). The article presents and analyses RF EMFs generated by mobile telephony
base station antennas in areas accessible to the general public. Measurements of the RF
electric field strength and RF EMF power density were conducted in the near- and far-
fields of the mobile telephony base station antenna. Broadband and frequency-selective
measurements were performed outside (on the roof and on the ground) and in a
residential area. The tests performed on the roof in front of the mobile telephony base
station antennas in the near-field revealed the presence of a dynamic energy interaction
within the antenna electric field, which changes rapidly with distance. The RF EMF
power density values on the ground at distances of 50, 100, 200, 300, 400, and 500 m
from the base station are very low and are scattered within intervals of 0.002 to 0.05

uW/m?. The results were compared with international exposure guidelines (ICNIRP).
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Emma C, Marta B, Serena F, et al. (2019). Radio Frequency Electromagnetic Fields
Exposure Assessment in Indoor Environments: A Review. Int. J. Environ. Res. Public

Health. 16(6):955
TR R

Exposure to radiofrequency (RF) electromagnetic fields (EMFs) in indoor
environments depends on both outdoor sources such as radio, television and mobile
phone antennas and indoor sources, such as mobile phones and wireless
communications applications. Establishing the levels of exposure could be challenging
due to differences in the approaches used in different studies. The goal of this study is
to present an overview of the last ten years’ research efforts about RF EMF exposure in
indoor environments, considering different RF-EMF sources found to cause exposure
in indoor environments, different indoor environments and different approaches used
to assess the exposure. The highest maximum mean levels of the exposure considering
the whole RF-EMF frequency band was found in offices (1.14 V/m) and in public
transports (0.97 V/m), while the lowest levels of exposure were observed in homes and
apartments, with mean values in the range 0.13—0.43 V/m. The contribution of different
RF-EMF sources to the total level of exposure was found to show slightly different
patterns among the indoor environments, but this finding has to be considered as a time-

dependent picture of the continuous evolving exposure to RF-EMF.
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Masao T. (2016). Bioelectromagnetics Researches in Japan for Human Protection from
Electromagnetic Field Exposures. [EEJ Transactions on Electrical and Electronic
Engineering. 11(6):683-695

M AL A

Research works on bioelectromagnetics in Japan are reviewed with a focus on the
efforts devoted to the issue of human protection from electromagnetic field (EMF)
exposures. History of this issue in Japan is briefly reviewed first for all EMF spectra.
Then research works on radiofrequency (RF) EMF are summarized in more detail. The
RF studies reviewed are mainly conducted in the framework of research program by
the Ministry of Internal Affairs and Communications (MIC) started in 1997. Because
of this program, collaborations between biology/medicine and engineering have been
promoted. The results consistently show no evidence against the safety of RF-EMF

within the exposure levels of internationally accepted guidelines.
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Jonghyuk C, Jung-Hwan H, Hyungrul L, et al. (2018). Assessment of Radio Frequency
Electromagnetic Field Exposure from Personal Measurements Considering The Body
Shadowing Effect in Korean Children and Parents. Science of The Total Environment.
627:1544-1551

TR R R

We aimed to assess the personal radio frequency electromagnetic field (RF-EMF)
exposure levels of children and adults through their activities, with consideration to the
body shadowing effect. We recruited 50 child-adult pairs, living in Seoul, Cheonan, and
Ulsan, South Korea. RF-EMF measurements were performed between September and
December 2016, using a portable exposure meter tailored to capture 14 Korean radio
frequency (RF) bands ranging from 87.5 to 5875 MHz. The participants carried the
device for 48 h and kept a time activity diary using a smart phone application in flight
mode. To enhance accuracy of the exposure assessment, the body shadowing effect was
compensated during the statistical analysis with the measured RF-EMF exposure. The
compensation was conducted using the hybrid model that represents the decrease of the
exposure level due to the body shadowing effect. A generalized linear mixed model was
used to compare the RF-EMF exposure levels by subjects and activities. The arithmetic
(geometric) means of the total power density were 174.9 (36.6) pW/m? for all
participants, 226.9 (44.6) for fathers, 245.4 (44.8) for mothers, and 116.2 (30.1) for
children. By compensating for the body shadowing effect, the total RF-EMF exposure
increased marginally, approximately 1.4 times. Each frequency band contribution to
total RF-EMF exposure consisted of 76.7%, 2.4%, 9.9%, 5.0%, 3.3%, and 2.6% for
downlink, uplink, WiFi, FM Radio, TV, and WiBro bands, respectively. Among the
three regions, total RF-EMF exposure was highest in Seoul, and among the activities,
it was highest in the metro, followed by foot/bicycle, bus/car, and outside. The
contribution of base-station exposure to total RF-EMF exposure was the highest both
in parents and children. Total and base-station RF-EMF exposure levels in Korea were

higher than those reported in European countries.
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Lin YJ, Chiu HY, Chiou MJ, et al. (2017). Trends in The Incidence of Primary
Malignant Brain Tumors in Taiwan and Correlation with Comorbidities A Population-

Based Study. Clin Neurol Neurosurg. 159:72-82
CRFR R

Objective: Primary malignant brain tumors are relatively uncommon, and their

incidence and survival rates have seldom been reported.

Patients and Methods: We identified all patients with malignant brain tumors in Taiwan
between 1997 and 2012 using the National Health Insurance database. We estimated
the stratified incidence of malignant brain tumors by age and sex. We estimated the
median 1-, 2-, and 5-year survival, taking comorbidities into account. Trends for
incidence and survival were analyzed using Joinpoint regression. The incidence in

different geographic areas was also evaluated.

Results: A total of 7746 men and 5846 women were identified. The incidence of
malignant brain tumor was 3.34 (95% CI, 3.09-3.59) per 100,000 person-years in 1997
and 3.82 (95% CI, 3.56-4.08) per 100,000 person-years in 2012. The average annual
percentage change (APC) of the standardized incidence over this period was 0.1 (95%
CI, -1.9 to 2.2), suggesting a relatively stable incidence. However, the incidence
significantly decreased between 1999 and 2012, with an APC of -1.8 [95% CI, -2.5 to
-1.0]. One- and 5-year survival was 53.8% (50.0%-57.5%) and 27.5% (24.1%-30.9%)
in 1997 and 67.6% (64.3%-70.7%) and 32.8% (29.6%-35.9%) in 2012. The average
APC was 1.1 (95% CI, 0.7-1.5) for 1-year survival and 0.2 (95% CI, -1.0-1.4) for 5-
year survival. The trend of improvement in the survival rate was seen for short-term but

not long-term survival, especially in the group with more comorbidities.

Conclusions: A slightly decreased trend in incidence of primary malignant brain tumors
was observed in Taiwanese general population since 1999. Over the past 15 years, the

short-term survival of malignant brain tumors has improved, especially in adults.
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Cindy L. (2018). 5G Wireless Telecommunications Expansion: Public Health and

Environmental Implications. Environmental Research. 165:484-495.
R R R0

The popularity, widespread use and increasing dependency on wireless technologies
has spawned a telecommunications industrial revolution with increasing public
exposure to broader and higher frequencies of the electromagnetic spectrum to transmit
data through a variety of devices and infrastructure. On the horizon, a new generation
of even shorter high frequency 5G wavelengths is being proposed to power the Internet
of Things (IoT). The IoT promises us convenient and easy lifestyles with a massive 5G
interconnected telecommunications network, however, the expansion of broadband
with shorter wavelength radiofrequency radiation highlights the concern that health and
safety issues remain unknown. Controversy continues with regards to harm from
current 2G, 3G and 4G wireless technologies. 5G technologies are far less studied for

human or environmental effects.

It is argued that the addition of this added high frequency 5G radiation to an already
complex mix of lower frequencies, will contribute to a negative public health outcome

both from both physical and mental health perspectives.

Radiofrequency radiation (RF) is increasingly being recognized as a new form of
environmental pollution. Like other common toxic exposures, the effects of
radiofrequency electromagnetic radiation (RF EMR) will be problematic if not
impossible to sort out epidemiologically as there no longer remains an unexposed
control group. This is especially important considering these effects are likely
magnified by synergistic toxic exposures and other common health risk behaviors.
Effects can also be non-linear. Because this is the first generation to have cradle-to-
grave lifespan exposure to this level of man-made microwave (RF EMR)
radiofrequencies, it will be years or decades before the true health consequences are

known. Precaution in the roll out of this new technology is strongly indicated.

This article will review relevant electromagnetic frequencies, exposure standards and

current scientific literature on the health implications of 2G, 3G, 4G exposure, including
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some of the available literature on 5G frequencies. The question of what constitutes a
public health issue will be raised, as well as the need for a precautionary approach in

advancing new wireless technologies.
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Pall ML. (2018). Wi-Fi is an Important Threat to Human Health. Environ Res. 164:405-
416.

TR R

Repeated Wi-Fi studies show that Wi-Fi causes oxidative stress, sperm/testicular
damage, neuropsychiatric effects including EEG changes, apoptosis, cellular DNA
damage, endocrine changes, and calcium overload. Each of these effects are also caused
by exposures to other microwave frequency EMFs, with each such effect being
documented in from 10 to 16 reviews. Therefore, each of these seven EMF effects are
established effects of Wi-Fi and of other microwave frequency EMFs. Each of these
seven is also produced by downstream effects of the main action of such EMFs, voltage-
gated calcium channel (VGCC) activation. While VGCC activation via EMF
interaction with the VGCC voltage sensor seems to be the predominant mechanism of
action of EMFs, other mechanisms appear to have minor roles. Minor roles include
activation of other voltage-gated ion channels, calcium cyclotron resonance and the
geomagnetic magnetoreception mechanism. Five properties of non-thermal EMF
effects are discussed. These are that pulsed EMFs are, in most cases, more active than
are non-pulsed EMFs; artificial EMFs are polarized and such polarized EMFs are much
more active than non-polarized EMFs; dose-response curves are non-linear and non-
monotone; EMF effects are often cumulative; and EMFs may impact young people
more than adults. These general findings and data presented earlier on Wi-Fi effects
were used to assess the Foster and Moulder (F&M) review of Wi-Fi. The F&M study
claimed that there were seven important studies of Wi-Fi that each showed no effect.
However, none of these were Wi-Fi studies, with each differing from genuine Wi-Fi in
three distinct ways. F&M could, at most conclude that there was no statistically
significant evidence of an effect. The tiny numbers studied in each of these seven F&M-
linked studies show that each of them lack power to make any substantive conclusions.
In conclusion, there are seven repeatedly found Wi-Fi effects which have also been
shown to be caused by other similar EMF exposures. Each of the seven should be

considered, therefore, as established effects of Wi-Fi.
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Piccinetti CC, De Leo A, Cosoli G, Scalise L, Randazzo B, Cerri G, Olivotto I. (2018).

Measurement of The 100-MHz EMF Radiation in Vivo Effects on Zebrafish D. Rerio

Embryonic Development: A Multidisciplinary Study. Ecotoxicol Environ Saf. 154:268-
279.

NS AL A

The augmented exposure of both environment and human being to electromagnetic
waves and the concomitant lack of an unequivocal knowledge about biological
consequences of these radiations, raised public interest on electromagnetic pollution. In
this context, the present study aims to evaluate the biological eff ects on zebrafi sh (ZF)
embryos of 100MHz radiofrequency electromagnetic field (RF-EMF) exposure through

a multidisciplinary protocol.

Because of the shared synteny between human and ZF genomes that validated its use
in biomedical research, toxicology and developmental biology studies, ZF was here
selected as experimental model and a measurement protocol and biological analyses
have been set up to clearly discriminate between RF-EMF biological and thermal

effects.

The results showed that a 100 MHz EMF was able to affect ZF embryonic development,
from 24 to 72 h post fertilization (hpf) in all the analyzed pathways. Particularly, at the
48 hpfstage, a reduced growth, an increased transcription of oxidative stress genes, the
onset of apoptotic/autophagic processes and a modification in cholesterol metabolism
were detected. ZF embryos faced stress induced by EMF radiation by triggering
detoxification mechanisms and at 72 hpf they partially recovered from stress reaching

the hatching time in a comparable way respect to the control group.

Data here obtained showed unequivocally the in vivo effects of RF-EMF on an animal
model, excluding thermal outcomes and thus represents the starting point for more
comprehensive studies on dose response effects of electromagnetic fields radiations

consequences.
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Wilodzimierz K. (2017). Non-Thermal Effects of Electromagnetic Fields in Biology and
Medicine. IFMBE Proceedings (65).

TR R

I discuss several aspects of non-thermal effects of electromagnetic fields while showing

results of experiments demonstrating how EMFs influence growth of corn seedlings
and growing of cress seeds. Not only EMFs of selected frequencies but also broadband
electromagnetic noise affects living organisms Hypersensitivity to EMFs should be a

matter of special concern.
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Vargova B, Majlath I, Kurimsky J, Cimbala R, Kosterec M, Tryjanowski P, Jankowiak

L, Rasi T, Majlathova V. (2018). Electromagnetic Radiation and Behavioural Response

of Ticks: An Experimental Test. Exp Appl Acarol. 75(1):85-95.
TR R

Factors associated with the increased usage of electronic devices, wireless technologies
and mobile phones nowadays are present in increasing amounts in our environment. All
living organisms are constantly affected by electromagnetic radiation which causes
serious environmental pollution. The distribution and density of ticks in natural habitats
is influenced by a complex of abiotic and biotic factors. Exposure to radio-frequency
electromagnetic field (RF-EMF) constitutes a potential cause altering the presence and
distribution of ticks in the environment. Our main objective was to determine the
affinity of Dermacentor reticulatus ticks towards RF-EMF exposure. Originally
designed and constructed radiation-shielded tube (RST) test was used to test the affinity
of ticks under controlled laboratory conditions. All test were performed in an
electromagnetic compatibility laboratory in an anechoic chamber. Ticks were irradiated
using a Double-Ridged Waveguide Horn Antenna to RF-EMF at 900 and 5000 MHz,
0 MHz was used as control. The RF-EMF exposure to 900 MHz induced a higher
concentration of ticks on irradiated arm of RST as opposed to the RF-EMF at
5000 MHz, which caused an escape of ticks to the shielded arm. This study represents
the first experimental evidence of RF-EMF preference in D. reticulatus. The projection
of obtained results to the natural environment could help assess the risk of tick borne

diseases and could be a tool of preventive medicine.
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Kumar R, Deshmukh PS, Sharma S, Banerjee B. (2019). Activation of Endoplasmic

Reticulum Stress in Rat Brain Following Low-Intensity Microwave Exposure. Environ

Sci Pollut Res Int. 26(9):9314-9321.
CRAEE R

The present study was designed to explore the effects of low-intensity microwave
radiation on endoplasmic reticulum stress and unfolded protein response. Experiments
were performed on male Wistar rats exposed to microwave radiation for 30 days at 900
MHz, 1800 MHz, and 2450 MHz frequencies on four groups of animal: sham-exposed
group, 900 MHz exposed (SAR 5.84x 107* W/kg), 1800 MHz exposed (SAR 5.94x
10~* W/kg), and 2450 MHz exposed (SAR 6.7x107* W/kg) groups. Expressions of
mRNA were estimated at the end of exposure in rat brain by real-time quantitative PCR.
Microwave exposure at 900, 1800, and 2450 MHz with respective SAR values as
mentioned above significantly (<0.05) altered mRNA expression of transcription
factors ATF4, CHOP, and XBP1 in accordance with increasing microwave frequency.
The result of the present study reveals that low-intensity microwave exposure at
frequencies 900, 1800, and 2450 MHz induces endoplasmic reticulum stress and
unfolded protein response.
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Gholamali J, Fatemeh S, Mansour A. (2018). Vitamin C Improves Passive Avoidance

Learning and Memory in Rats Exposed to Radiofrequency Waves Generated by a Base
Transceiver Station (BTS) Antenna Model. ZahedanJ Res Med Sci. 20(11):e80229.

TR R

Background: Hazardous health effects of the exposure to radiofrequency waves (RFWs)
have become of great public concern and impaired memory has been reported following

the exposure to electromagnetic radiations.

Objectives: As the deleterious effects of the RFW on passive avoidance learning and
memory had already been reported, the aim of this study was to evaluate the

prophylactic effect of vitamin C on this activity.

Methods: 20 male Sprague-Dawley rats (230 + 20 g) were divided randomly into four
groups as: control, control-exposed (exposed to 900 MHz RFW), control treatment
(without exposure to RFW receiving 250 mg/kg of body weight/day L-ascorbic acid by
gavage), and treatment (exposed to 900 MHz RFW receiving the abovementioned dose
of vitamin C) groups. The exposure was performed for 30 consecutive days (4 h/day).
Learning and memory were evaluated in the last day by the shuttle box and expressed

as the period of remaining within the light area; this time was called  “light time” .

Results: The exposure to RFW significantly decreased the duration of light time in the
control-exposed group compared to the other three groups (P < 0.05). In the fourth
group, vitamin C significantly increased the light time compared to the control-exposed
group (P < 0.05). No significant difference was observed between control, control

treatment, and treatment groups.

Conclusions: Exposure to RFW significantly altered the passive avoidance behavior.
Vitamin C probably due to its antioxidant effects has facilitative results on the

acquisition and retrieval activities of passive avoidance learning and memory in rats.
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Melnick RL. (2019). Commentary on The Utility of The National Toxicology Program
Study on Cell Phone Radiofrequency Radiation Data for Assessing Human Health
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Health Effects. Environ Res. 168:1-6.

TR R

The National Toxicology Program (NTP) conducted two-year studies of cell phone
radiation in rats and mice exposed to CDMA- or GSM-modulated radiofrequency
radiation (RFR) at exposure intensities in the brain of rats that were similar to or only
slightly higher than potential, localized human exposures from cell phones held next to
the head. This study was designed to test the (null) hypothesis that cell phone radiation
at non-thermal exposure intensities could not cause adverse health effects, and to
provide dose-response data for any detected toxic or carcinogenic effects. Partial
findings released from that study showed significantly increased incidences and/or
trends for gliomas and glial cell hyperplasias in the brain and schwannomas and
Schwann cell hyperplasias in the heart of exposed male rats. These results, as well as
the findings of significantly increased DNA damage (strand breaks) in the brains of
exposed rats and mice, reduced pup birth weights when pregnant dams were exposed
to GSM- or CDMA-modulated RFR, and the induction of cardiomyopathy of the right
ventricle in male and female rats clearly demonstrate that the null hypothesis has been
disproved. The NTP findings are most important because the International Agency for
Research on Cancer (IARC) classified RFR as a “possible human carcinogen” based
largely on increased risks of gliomas and acoustic neuromas (which are Schwann cell
tumors on the acoustic nerve) among long term users of cell phones. The concordance
between rats and humans in cell type affected by RFR strengthens the animal-to-human
association. This commentary addresses several unfounded criticisms about the design
and results of the NTP study that have been promoted to minimize the utility of the
experimental data on RFR for assessing human health risks. In contrast to those
criticisms, an expert peer review panel recently concluded that the NTP studies were
well designed, and that the results demonstrated that both GSM- and CDMA-modulated

RFR were carcinogenic to the heart (schwannomas) and brain (gliomas) of male rats.
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APP Amyloid Precursor Protein
APC Annual Percentage Change
ATF4 Activating Transcription Factor 4
ASPIRE  Asia Pacific Initiative on Reproduction
B
BTS Base Transceiver Station
C
CANTAB Cambridge Neuropsychological Test
Automated Battery
CAT Catalase
CI Confidence Interval
CHOP CCAAT/enhancer-Binding Protein
Homologous Protein
CDMA Code Division Multiple Access
D
DNA Deoxyribonucleic Acid
DECT Digital Enhanced Cordless
Telecommunications
DCS Distributed Control System
E
EMF Electromagnetic Field
ELF Extremely Low Frequency
EEG Electroencephalography
EMF-NIR Electromagnetic Fields of Non-Ionizing
Radiation
EMR Electromagnetic Radiation
EPA Environmental Protection Agency
F
FCC Federal Communications Commission
fMRI functional Magnetic Resonance Imaging
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MPBST
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MP
MnSOD
mmW
MDA
mRNA

MIC

NRPB
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NIOSH

NCC

OSHA

Food and Drug Administration

Geographical Information Systems

Global System for Mobile Communications

International Radiation Protection Association
International Agency for Research on Cancer

International Commission on Non-lonizing
Radiation Protection

Institute of FElectrical and Electronics

Engineers
Internet of Things
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Mobile Phone Base Station Tower
Motor Screening Task

Mobile Phone

Manganese Superoxide Dismutase
millimeter-Wave
Malondialdehyde

messenger RNA

Ministry of Internal Affairs and
Communications

National Research Program for
Biopharmaceuticals

National Toxicology Program

National Institute for Occupational Safety and
Health

National Communications Commission

Occupational Safety and Health
Administration
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UMTS

VGCC
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XBP1

ZF

Positron Emission Tomography
Principal Component Analysis

Polymerase Chain Reaction

Radiofrequency

Radiofrequency Radiation
Radiofrequency Electromagnetic Field
Radiation-Shielded Tube

Radiofrequency Waves

Spatial Working Memory
Superoxide Dismutase
Standard Deviation
Specific Absorption Rate

Swedish Radiation Safety Authority

Total Antioxidant Capacity

Universal Mobile Telecommunications
System

Voltage-Gated Calcium Channel

World Health Organization

X-box binding protein 1

Zebrafish
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"téx= ICNIRP Note 2018
ICNIRP NOTE: CRITICAL EVALUATION OF TWO RADIOFREQUENCY
ELECTROMAGNETIC FIELDANIMAL CARCINOGENICITY STUDIES PUBLISHED IN
2018

Abstract

Final results are now available from two large animal studies that investigated whether long-term
exposure to radiofrequency (RF) electromagnetic fields (EMFs) associated with mobile (or cell) phones
or base stations is carcinogenic; these studies hale from the US National Toxicology Program (NTP)
and the Ramazzini Institute in Italy, respectively. In both cases, the authors concluded that they had
demonstrated that RF EMFs are carcinogenic in male rats but not in female rats or mice (NTP only).
The International Commission on Non-lonizing Radiation Protection (ICNIRP) has evaluated their
methods and findings for potential in formation about the carcinogenicity of exposure to RF EMFs. We
found that these studies had important strengths; for example, both followed good laboratory practice
(GLP), both used much larger numbers of animals than previous research, and both exposed animals
over the whole of their lives. We also noted some major weaknesses, including a lack of blinding,
difficulties interpreting statistical analyses due to the association between longer lifespans and tumor
occurrence in the exposed rats (NTP only), and failure to account for chance. ICNIRP concluded that
these substantial limitations preclude conclusions being drawn concerning RF EMFs and

carcinogenesis.

ICNIRP &2 : 14320185 ¢ & f6 614 § B H RO ILAT T chBid 155
# &
BEELDPEBFHTH égw o 2. 40 B SP4E (RF) 7 2 3-(EMFs) 2_F € R ena B+ & 4
Fre @bk 85 EAT A8 R 2 AR RS 25 3|(NTP)E £ + ]« Ramazzini #7
%%oixﬁﬁ*mﬂ’ﬁj,J%ﬁ&&% hit X B f AR ANEHE A BA SR
(%% NTP)A|# - & é#@#ﬁwﬂ%%iﬁﬁﬂ@ﬂﬁ%ﬁﬁ%@ P@mﬁﬁﬂ%&%@q\

RALA R R R AP FRSEE T IE § REL PRE B KE A F
BFFE R KR EZ(GLP) iR * v AHF LY R R L E bl o B0 2B TR
oA P AR -LALRDEA e FHCRR X ERL AR REZAFEHEFHDEL

FHER 237 (F 7 NTP) > 2 -4 3 (2 en4 pedy it o ICNIRP 7 J izt § Fieen
#J#”ﬁ? T3 BRI T RBE KRR W o

109



ke R E(-)
EMF Dangers-The BIG Cover-Up And What You Can Do About It.

EMF dangers... is there a cover-up? Collusion? Conspiracy? What’s the difference? And, what’s the
use?
The term  “cover-up” is self-defining. Something is covered up; concealed.
In this case, the truth about the health hazards of EMFs (electromagnetic fields) or EMR
(electromagnetic radiation) is suppressed; held down and discounted.
As for collusion and conspiracy, I have read dozens of definitions, all of which blurrrrrr the difference
between the two. Makes my head explode.
To keep it simple, I like to think of it as two or more entities working together to accomplish increasing
levels of deceit. Collusion, cover-up, conspiracy. They are all inter-related. And they all spell corruption.
The Who and Why of Collusion
We know the names and entities. It’s clearly about $$3.
Cell Phone Companies
WiFi Providers
Utility Companies and  “Smart Meters”
Manufacturers of Electronic Devices
Government
3rd Party Advertisers
Lobbyists
They work together to perpetuate and expand their industries. Since they are enabled by government,
their dealings are technically legal, but not necessarily ethical. It all adds up to money, money, money.
Did I say, “---not necessarily ethical”?
There are:
No pre-market studies proving the safety of this technology.
No long-term studies proving the safety of this technology.
“Safety standards” are seriously out-of-date and irrelevant to current usage.
No opportunity for an individual to opt-out of this ubiquitous technology.
It is EV-ery-where.

“Money makes the world go  ‘round.” And we know who is ridin” high on the money.

Just how much money are we talking about?

The money is globally e-NOR-mous. The global revenue made from telecom services is expected to
reach almost 2.4 trillion Euros in 2019 (roughly US $2.88 trillion). The fastest-growing
telecommunications market, is the Asia-Pacific region, followed by North America and Europe.

The cover-up

There is no doubt about EMF dangers, no doubt that electromagnetic radiation has a biological impact.
EMR/EMFs affect life at the cellular level -

Causes DNA breakage

Compromises the Blood-Brain Barrier
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+ Weakens the immune system

+ Produces stress proteins

+ Causes inflammation

+ Disrupts cell communication

+ Alters calcium function

.+ etc.
The above are well-documented, scientific facts.
The debate comes down to the question — does it matter? And, since people are not dropping dead left
and right, we can afford to do some more research, says industry.
The truth is that there are close to 6,000 scientific, peer-reviewed research papers showing a strong
correlation between electromagnetic radiation and a host of diseases and disorders.
The landmark study from the National Toxicology Program of the US Department of Health and
Human Services concluded that there is “clear evidence” that radiation from cell phones causes
cancer.
The research is robust and growing every day. However, industry-funded studies are almost two and a
half times less likely than independent studies to find health effects.
How do they do it? We know the mechanics!
It’s about obscuring the truth and creating doubt in order to keep the $$$ flowing — Just like the
tobacco companies did between 1929 and 1990s. It’s easy, since consumers are fully on board.
There are important details in any study that must be meticulously adhered to and transparently reported.
There are many ways that scientific mercenaries are able to misrepresent and minimize the truth of
good research. They include:
Length of study—Research can simply be shortened, lacking sufficient duration to achieve results
consistent with previous studies.
Choice of subjects—Lumping participants who rarely use their cell phones at all into a group of

“heavy cell phone users,” predictably skews results.
The devil is in the details—Industry researchers are able to craft studies that are very close to the
original, but leave out one important procedural detail, claiming that the results were not able to be
replicated.
The whole truth and nothing but the truth—Research projects can be multifaceted. An announcement
may quote a statement from a scientist regarding one small part of the project that seems to downplay
the hazards of EMFs. But the announcement fails to cite subsequent statements of high concern, thus
tipping the entire conclusion toward little concern.
Grouping dissimilar diseases together—It is true that not all kinds of brain tumors have increased. But
some (Glioblastoma Multiform) have significantly increased. By lumping together all brain tumors,
the alarming rise of GBMs is diluted.
Discredit the person(s)—Some brilliant and brave scientists have been accused of producing fraudulent
findings, only subsequently to have been cleared. Regrettably, the reversal of the accusations are either
not reported or buried in a subscript on the back page of something no one reads.
Do it till you get it right—Or till you get it wrong. If you repeat an experiment enough times, you will
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eventually get some ambiguity. Could be because the subjects were compromised in some way. Or
some procedure was mishandled. I read about one such experiment that was re-run over and over, until
finally, the numbers were such that it could be reported as, “inconclusive.” In this particular case, a
lot of dogs had to suffer to achieve the “wrong” results.

Realistic Exposure Levels - DDT: Dosage, Distance, and Time are all critical factors in determining
relevant results.

Source of Funding- An examination of 59 studies on cell phone safety was conducted comparing
sources of funding with results and conclusions. Industry-funded studies were least likely to report a
statistically significant result that suggested cell phone usage could be hazardous to one’s health.

In spite of what I call “bureaucratic persecution,” good independent research continues to be
published.

But remember - Industry and government agencies do not have to win the argument. They just have to
keep the debate going. Keep doubt alive.

Consumers are complicit

Let’s face it. Consumers are willfully ignorant.

We want the latest and greatest, fastest, cutting-edge electronic devices, because we love our stuff.
Technology isn’t a nasty habit (like tobacco) or a disgusting chemical (like formaldehyde).
Technology is cool. Sexy. Smart. Exhilarating!

It is inextricably woven into the fabric of our culture and commerce. So, it makes it easy for industry-
friendly research to appeal to the masses with a wait-and-see attitude. And media dare not publish too
many research reports that would agitate their top-dollar advertisers.

Report it? Sometimes. Industry rebuttal? Always. “And now a word from our sponsors.” And

confusion is perpetuated.

Could there be a high-level conspiracy?

This is speculative. If it exists, it is at such a high level that we would normally not be able to see it or
identify entities and individuals. “They” may not be the same as their puppets involved in the
collusion and cover-up, although they could be. Conspiracy is downright sinister.

This is about unprecedented power. If it does exist, “they” are playing for keeps.

Let’s think BIG for just a moment.

If someone wanted to absolutely rule a country (or the world), what would they need?

They would need an Infra-structure in place for surveillance and compliance assurance.

They would need to control technology in order to control information.

They would need to control financial transactions.

They would need to control the military.

Food, prescriptions, electricity, fuel, etc., all controlled by and the electrical grid.

They would want to keep the population dependent (if not addicted) to the services under their control.
Is this happening in some countries already?

I recently got a small taste of how dependent we are on technology and the electrical grid.

During an enormous storm that resulted in massive power outages in the Pacific Northwest, I had a
mini apocalyptic experience. Restaurants were closed. Couldn’t buy gas for my vehicle. ATMs were
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inoperative, so, couldn’t get cash. Pharmacy’s, markets, etc., all closed. No TV. It all went dark.

For a short time, I became intensely aware of my dependence on the power grid and all that I have
entrusted to those entities controlling it.

And I wondered - who will control the power grid in future decades --- and what tremendous
dominance they could wield.

We can see and identify collusion and cover-up. But conspiracy is much more difficult. What is the end
game of a conspiracy? Although highly speculative, I would venture that if there were a deeper
conspiracy, money would be important; but only a side bar to the real goal - power... control.
Where could this possibly be going? Dr. Jeremy Naydler, author and philosopher writes about the
disturbing scenario of the global electronic intelligence in, “5SG —The Big Picture.” April, 2019
Retrieved from https://takebackyourpower.net/5g-the-big-picture/

And check out this edgy film, 5G APOCALYPSE - THE EXTINCTION EVENT. It is a full-length

documentary by Sacha Stone exposing the 5G existential threat to humanity. If even half of this is true,
yikes!

OK. The thought of a sinister conspiracy may be too big for right now. But tuck that thought in the
back of your mind just in case it unfolds.

Let’s get back to the  “little guys.”

Your cell phone provider and your utility company representative are not the enemy. Like the rest of
the public, they are largely unaware of the issues, and accept the information provided to them. So, go
easy on them. They, too, are victims of the cover-up.

The truth about EMF is out there, but as you know, you have to pull back many layers of deceit to find
it. And while you may not be able to control cover-up, collusion, and conspiracy, you can control many
things in your own world. So, let’s get to some solutions.

Five things you can do about this:

1/ Stay Woke. You do not have to be a victim of this cover-up.

Apart from this website here are some other great resources on EMF dangers:

The Environmental Health Trust: A wealth of both scientific knowledge and practical resources.
Parents for Safe Technology: Many resources including what various countries are doing around the
world to create safe school environments

Biolnitiative Report (Updated in 2017): Collates research from around the world

Powerwatch: Up-to-date information on the health debate and government policies as well as research
Electromagnetic Health: Listen to Interviews with Scientists and Doctors

2/ Develop new, doable habits to use electronic devices more safely and lower your exposure to harmful
radiation.

Download and print this pop-art style tri-fold brochure

Ten Ways to Lower Your Exposure to Harmful Radiation

Right Now!

Check out Manhattan Neighbors: 50+ EMF SAFETY TIPS

Resist the urge to buy into  “smart” devices and gadgets.

At least, turn off electronics at night and get them as far away as possible from your sleeping area.

3/ Take advanced steps if necessary to reduce the EMF exposure in your own environment at home.
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With the proliferation of 5G radiation and the resultant “densification” of smaller cell sites and
antennas, professional consultation becomes increasingly important. Shielding may be necessary.
Some options include:

Y-Shield shielding paint

Specially designed shielding foil

Window shielding

Shielding fabric, Faraday Canopies

The above things work well. But shielding can become complicated.

EMFs must be measured before and after to ensure that the intended effect is achieved. Since shielding
is reflective, if it is not done properly, it can actually cause EMFs to  “bounce around,” and result in

higher levels.

There are also Dirty Electricity filters, which work well. In some rare cases there are complex wiring
errors in a building which can adversely affect plug-in Dirty Electricity filters. There are a few people
who are extremely sensitive to electronics (ES or EHS) who may feel worse with certain filters. So, if
you plug in Dirty Electricity filters and you feel worse, remove them and contact a professional who
can offer alternatives.

You can search for a Certified Electromagnetic Radiation Specialist in your area: International Institute
for Building-Biology and Ecology (IBE)

These specially trained professionals will detect and remediate the EMR/EMF exposure in homes,
businesses, and schools. Also, they have the training and experience to handle advanced solutions.
Most offer phone consultation.

4/ Take preventative measures regarding your own health and immune system.

If you believe you have electrical sensitivity, check out information on electrical sensitivity research,
diagnosis and treatment here.

Research specific supplements and practices that could boost your immunity

Create a Low-EMF Sleep Sanctuary

5/ Make a difference at the grassroots level.

Sources:

Environmental Health Trust:

Parents for Safe Technology:

Manhattan Neighbors:

EMF dangers are real but we can take steps to reduce our exposure to harmful electromagnetic radiation
today. Share this information with everyone you know and love.

May your EMFs be low and your health high..!

Many thanks to Lois Cadwallader for this guest post.
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Wireless Devices and Health Concerns.

While there is no federally developed national standard for safe levels of exposure to
radiofrequency (RF) energy, many federal agencies have addressed this important issue.
In addition to the Federal Communications Commission, federal health and safety
agencies such as the Environmental Protection Agency (EPA), the Food and Drug
Administration (FDA), the National Institute for Occupational Safety and Health
(NIOSH) and the Occupational Safety and Health Administration (OSHA) have been
actively involved in monitoring and investigating issues related to RF exposure. For
example, the FDA has issued guidelines for safe RF emission levels from microwave
ovens, and it continues to monitor exposure issues related to the use of certain RF
devices such as cellular telephones. NIOSH conducts investigations and health hazard
assessments related to occupational RF exposure.

Federal, state and local government agencies and other organizations have generally
relied on RF exposure standards developed by expert non-government organizations
such as the Institute of Electrical and Electronics Engineers (IEEE) and the National
Council on Radiation Protection and Measurements (NCRP). Since 1996, the FCC has
required that all wireless communications devices sold in the United States meet its
minimum guidelines for safe human exposure to radiofrequency (RF) energy. The
FCC’s guidelines and rules regarding RF exposure are based upon standards developed
by IEEE and NCRP and input from other federal agencies, such as those listed above.
These guidelines specify exposure limits for hand-held wireless devices in terms of the
Specific Absorption Rate (SAR). The SAR is a measure of the rate that RF energy is
absorbed by the body. For exposure to RF energy from wireless devices, the allowable
FCC SAR limit is 1.6 watts per kilogram (W/kg), as averaged over one gram of tissue.
All wireless devices sold in the US go through a formal FCC approval process to ensure
that they do not exceed the maximum allowable SAR level when operating at the
device’s highest possible power level. If the FCC learns that a device does not confirm

with the test report upon which FCC approval is based - in essence, if the device in
stores is not the device the FCC approved - the FCC can withdraw its approval and

pursue enforcement action against the appropriate party.

Several US government agencies and international organizations work cooperatively to
monitor research on the health effects of RF exposure. According to the FDA and the
World Health Organization (WHO), among other organizations, to date, the weight of
scientific evidence has not effectively linked exposure to radio frequency energy from
mobile devices with any known health problems.

The FDA maintains a website on RF issues. The World Health Organization (WHO),
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which has established an International Electromagnetic Fields Project (IEFP) to provide
information on health risks, establish research needs and support efforts to harmonize
RF exposure standards, provides additional information on RF exposure and mobile
phone use Opens a New Window. . View more information on the IEFP Opens a New
Window. .

Some health and safety interest groups have interpreted certain reports to suggest that
wireless device use may be linked to cancer and other illnesses, posing potentially
greater risks for children than adults. While these assertions have gained increased
public attention, currently no scientific evidence establishes a causal link between
wireless device use and cancer or other illnesses. Those evaluating the potential risks
of using wireless devices agree that more and longer-term studies should explore
whether there is a better basis for RF safety standards than is currently used. The FCC
closely monitors all of these study results. However, at this time, there is no basis on
which to establish a different safety threshold than our current requirements.

You can find additional useful information and links to some of the other responsible
organizations on the FCC’s website.

What You Can Do

Even though no scientific evidence currently establishes a definite link between
wireless device use and cancer or other illnesses, and even though all cell phones must
meet established federal standards for exposure to RF energy, some consumers are
skeptical of the science and/or the analysis that underlies the FCC’s RF exposure
guidelines. Accordingly, some parties recommend taking measures to further reduce
exposure to RF energy. The FCC does not endorse the need for these practices, but
provides information on some simple steps that you can take to reduce your exposure
to RF energy from cell phones. For example, wireless devices only emit RF energy
when you are using them and, the closer the device is to you, the more energy you will

absorb.

Some measures to reduce your RF exposure include:

Use a speakerphone, earpiece or headset to reduce proximity to the head (and thus
exposure). While wired earpieces may conduct some energy to the head and wireless
earpieces also emit a small amount of RF energy, both wired and wireless earpieces
remove the greatest source of RF energy (the cell phone) from proximity to the head
and thus can greatly reduce total exposure to the head.

Increase the distance between wireless devices and your body.

Consider texting rather than talking - but don’t text while you are driving.

Some parties recommend that you consider the reported SAR value of wireless devices.
However, comparing the SAR of different devices may be misleading. First, the actual
SAR varies considerably depending upon the conditions of use. The SAR value used

for FCC approval does not account for the multitude of measurements taken during the
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testing. Moreover, cell phones constantly vary their power to operate at the minimum
power necessary for communications; operation at maximum power occurs
infrequently. Second, the reported highest SAR values of wireless devices do not
necessarily indicate that a user is exposed to more or less RF energy from one cell phone
than from another during normal use (see our guide on SAR and cell phones). Third,
the variation in SAR from one mobile device to the next is relatively small compared
to the reduction that can be achieved by the measures described above. Consumers
should remember that all wireless devices are certified to meet the FCC maximum SAR
standards, which incorporate a considerable safety margin. (Information about the
maximum SAR value for each phone is publicly available on the FCC website.)

Other Risks

Some studies have shown that wireless devices might interfere with implanted cardiac
pacemakers if used within eight inches of the pacemaker. Pacemaker users may want

to avoid placing or using a wireless device this close to their pacemaker.
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