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15. Evidence: Comprehensive Reviews of Biological Effects of EMF  

Like the group of scientist that completed the AGNIR (2003 & 2012) and SCENIHR (2007 & 

2009) reviews, many other qualified scientist have  also completed peer reviewed and 

published reviews of the evidence for biological effects from electromagnetic radiation. One 

hundred and thirty four (134) are listed below.  This is by no means a complete list of all the 

available reviews on this subject but only the few that a novice could retrieve within the 

limited time available.   A paid specialist in researching databases would probably find many 

more that found positive for biological effects.  The majority of the reviews listed are recent, in 

fact eighty two (82) of the 134, were completed after 2007, with many others published in 

2012 & 2013.   All of the reviews below found adverse or possible adverse biological effects 

with many recommending precaution by avoidance of the use of EMF.   
 

1. Adey WR. Biological effects of electromagnetic fields. J Cell Biochem 1993;51(4):410-416. 

http://www.ncbi.nlm.nih.gov/pubmed/8388394 [Copy filed in Docket] Abstract: Life on earth has 

evolved in a sea of natural electromagnetic (EM) fields. Over the past century, this natural environment 

has sharply changed with introduction of a vast and growing spectrum of man-made EM fields. From 

models based on equilibrium thermodynamics and thermal effects, these fields were initially considered 

too weak to interact with biomolecular systems, and thus incapable of influencing physiological 

functions. Laboratory studies have tested a spectrum of EM fields for bioeffects at cell and molecular 

levels, focusing on exposures at athermal levels. A clear emergent conclusion is that many observed 

interactions are not based on tissue heating. Modulation of cell surface chemical events by weak EM 

fields indicates a major amplification of initial weak triggers associated with binding of hormones, 

antibodies, and neurotransmitters to their specific binding sites. Calcium ions play a key role in this 

amplification. These studies support new concepts of communication between cells across the barriers 

of cell membranes; and point with increasing certainty to an essential physical organization in living 

matter, at a far finer level than the structural and functional image defined in the chemistry of 

molecules. New collaborations between physical and biological scientists define common goals, seeking 

solutions to the physical nature of matter through a strong focus on biological matter. The evidence 

indicates mediation by highly nonlinear, nonequilibrium processes at critical steps in signal coupling 

across cell membranes. There is increasing evidence that these events relate to quantum states and 

resonant responses in biomolecular systems, and not to equilibrium thermodynamics associated with 

thermal energy exchanges and tissue heating. ACKNOWLEDGMENTS: I gratefully acknowledge 

support from the US Department of Energy, the US Environmental Protection Agency, the US Bureau of 

Devices and Radiological Health (FDA), the US Office of Naval Research, the US Department of 

Veterans Affairs, and the Southern California Edison Company for support of our research. 

 

2. Agarwal A, Singh A, Hamada A, Kesari K. Cell phones and male infertility: a review of recent 

innovations in technology and consequences. Int Braz J Urol. 2011 Jul-Aug;37(4):432-54. Review. 

http://www.brazjurol.com.br/july_august_2011/Agarwal_432_454.pdf  Abstract: Cell phones have 

become a vital part of everyday life. However, the health risks associated with their usage are often 

overlooked. Recently, evidence from several studies supports a growing claim that cell phone usage may 

have a detrimental effect on sperm parameters leading to decreased male fertility. Nonetheless, other 
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studies showed no conclusive link between male infertility and cell phone usage. The ambiguity of such 

results is attributed to the lack of a centralized assay for measuring inflicted damage caused by cell 

phones. Study design, ethics, and reproducibility are all aspects which must be standardized before any 

conclusions can be made. 

 

3. Adlkofer F, Belyaev IY, Richter K, Shiroff VM. How susceptible are genes to mobile phone radiation? 

State of the Research—Endorsements of  Safety and Controversies—Self-Help Recommendations. 
Competence Initiative for the Protection of Humanity, Environment and Democracy Brochure 3, St. 

Ingbert, 1st edition November 2008, ISBN 978-3-9812598-1-0 English Edition March 2009 Review 

[Copy filed in Docket] Excerpt: (pg. 4) The collaboration between political power, industrial power, 

and exploited “experts” has given rise to dealing with the truth, the citizens, and the protective laws of a 

democracy in such a way that the commercial interests are accommodated whenever possible, yet our 

health, environment, and future are carelessly neglected. It now has become the norm that new wireless 

technologies are introduced prior to conducting research on their health effects. Only that information, 

which does not interfere with their commercial interests, is selected from the international knowledge 

base. The government’s approach to safety is based on exposure guidelines, which do not acknowledge 

non-thermal effects, exposure duration, or the existence of special groups at risk. Each single act of 

ignorance adds up to a system of pretend safety, which gives the industry almost carte blanche, but at 

the same time disempowers and disfranchises affected citizens, leaving them without protection. 

 

4. Adlkofer F, Tauber R, Rüdiger HW, Wobus A, Trillo A, Leszczynski D, KolbA, Lagroye I, Bersani F, 

Kuster N,  Clementi F, Maercker C.  Risk Evaluation of Potential Environmental Hazards From Low 

Frequency Electromagnetic Field Exposure Using Sensitive in vitro Methods. European Union 

Quality of Life & Management of Living Resources; QLK4-CT-1999-01574, REFLEX  Final Report, 

2004. http://www.electric-fields.bris.ac.uk/Reflex%20report.pdf  Excerpt (pg 8): The main goal of the 

REFLEX project is to investigate the effects of EMF on single cells in vitro at the molecular level below 

the energy density reflected by the present safety levels. Most, if not all chronic diseases, including 

cancer and neurodegenerative disorders, are of diverse and heterogeneous origins. This variability is to a 

great extent generated by a relatively small number of critical events, such as gene mutations, 

deregulated cell proliferation and suppressed or exaggerated programmed cell death (apoptosis). Gene 

mutations, cell proliferation and apoptosis are caused by or result in an altered gene and protein 

expression profiles. The convergence of these critical events is required for the development of all 

chronic diseases. The REFLEX project is, therefore, designed to answer the question whether or not any 

of these disease-causing critical events could occur in living cells after EMF exposure. Failure to 

observe the key critical events in living cells in vitro after EMF exposure would suggest that further 

research efforts in this field could be suspended and financial resources should be reallocated for the 

investigation of more important issues. Excerpts (pg 222 & 223): Conclusions based on the findings 

obtained in RF-EMF research: 5.2.1 Human promyelocytic cell line HL-60 (Participant 2)  
Experiments on the influence of RF-signals showed that at a SAR level of 1.3 W/kg all RF-signals 

tested, i.e. continuous wave (C.W.), C.W. 5 min on/10 min off, GSM-217 Hz, and GSM-Talk exhibited 

similar effects on micronuclei induction and on comet formation 5.2.2 Human fibroblasts and 

granulosa cells of rats (Participant 3) RF-EMFs were able to induce DNA single and double strand 

breaks in human fibroblasts and SV40 transformed rat granulosa cells. RF-EMF exposure of human 

fibroblasts was able to induce higher incidences of chromosome aberrations than which was found in 

ELF-EMF exposed cells. 5.2.4 Human neuroblastoma cell line NB69 and neural stem cells 

(Participant 5) The exposure to the GSM-basic signal induces specific, morphological changes in 

oligodendrocytes and astrocytes derived from neural stem cells, at day 9 post-plating. These results are 

indicative that GSM-basic radiation at SAR = 2 W/kg can promote differentiation in NSC. 5.2.6 Mouse 

embryonic stem cells (Participant 4) Our present data suggest that currently applied GSM radiation 

levels under certain circumstances might induce biological effects, at least in cells generated from 
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embryonic stem cells in vitro. RF-EMF exposure of ES-derived neural precursor cells influences the bcl-

2 mediated anti-apoptotic pathway, affects the growth arrest and DNA damage inducible gene GADD45 

and the neuronal differentiation by inhibition of Nurr1.Short exposure to RF-EMF could induce double-

strand DNA breaks in ES-derived neural progenitor cells (as measured by the neutral Comet assay). 

5.2.7 Human the endothelial cell lines EA.hy926 and EA.hy926v1 (Participant 6) RF-EMF appears to 

be recognized by the cells as an external stress factor because it in response to exposure phosphorylation 

status of several hundreds proteins was altered either up or down; identification of these proteins will be 

done in due time. RF-EMF causes changes in the expression of several tens of genes and proteins as 

determined by high-throughput screening technologies - cDNA Expression Arrays and protein 

separation by 2-dimensional electrophoresis followed by mass spectrometric identification of individual 

proteins.  5.2.8 Effects of RF-EMF on gene expression in human cells analyzed with the cDNA array 

(Participant 12) The gene expression analyses presented here make it very likely that EMFs – RF-EMF 

and ELF-EMF – can change gene expression in human cells. 5.2.9 Summary (Participant 1)  RF-EMF 

produced genotoxic effects in fibroblasts, HL-60 cells, granulosa cells of rats and neural progenitor cells 

derived from mouse embryonic stem cells (Paticipants 2, 3 and 4). Cells responded to RF-EMF exposure 

between SAR levels of 0.3 and 2 W/kg with a significant increase in single and double strand DNA 

breaks and in micronuclei frequency (Participants 2 and 3). Chromosomal aberrations in fibroblasts 

were also observed after RF-EMF exposure (Participant 3). In HL-60 cells an increase in the 

intracellular generation of free radicals accompanying RF-EMF exposure could clearly be demonstrated 

(Participant 2). [REFLEX Project, a collaboration of twelve laboratories in seven countries of the 

European Union in 2004].  

 

5. American Academy of Pediatrics, Letter to the FCC dated July 12, 2012; Review [Copy filed in 

Docket] Excerpt: The American Academy of Pediatrics (AAP), a non-profit professional organization 

of 60,000 primary care pediatricians, pediatric medical sub-specialists, and pediatric surgical specialists 

dedicated to the health, safety and well-being of infants, children, adolescents, and young adults strongly 

supports the proposal for a formal inquiry into radiation standards for cell phones and other wireless 

products… Although wireless devices sold in the United States must ensure that they do not exceed the 

maximum allowable SAR limit when operating at the device’s highest possible power level, concerns 

have been raised that long-term RF exposure at this level affects the brain and other tissues and may be 

connected to types of brain cancer, including glioma and meningioma. 

 

6. Austrian Medical Association. Guideline of the Austrian Medical Association ( ) for the diagnosis and 

treatment of EMF related health problems and illnesses (EMF syndrome).  Consensus paper of the 

Austrian Medical Association’s EMF Working Group, 2012, Vienn, Review [Copy filed in Docket] 

Excerpt (pg. 3): Based on the scientific literature on interactions of EMF with biological systems, 

several mechanisms of interaction are possible. A plausible mechanism at the intracellular and 

intercellular level, for instance, is interaction via the formation of free radicals or oxidative and 

nitrosative stress (Friedmann et al. 2007, Simko 2007, Pall 2007, Bedard and Krause 2007, Pacher et al. 

2007, Desai et al. 2009). It centres on the increased formation of peroxynitrite (ONOO-) from a reaction 

of nitrogen monoxide (NO) with superoxide (O2-). Due to its relatively long half-life, peroxynitrite 

damages a large number of essential metabolic processes and cellcomponents. This approach can serve 

as a plausible explanation of many of the health problems, symptoms and their progression observed in 

the context of EMF exposure. There are increasing indications that EMF syndrome (EMFS) should be 

counted among multisystem disorders (Pall 2007) such as Chronic Fatigue Syndrome (CFS), Multiple 

Chemical Sensitivity (MCS), fibromyalgia (FM) and Post Traumatic Stress Disorder(PTSD). In Sweden, 

EMF syndrome is designated as electrohypersensitivity (EHS), considered a physical impairment and 

recognized as a disability. With reference to UN Resolution 48/96, Annex, of 20 December 1993 (UN 

1993), local governments grant support to individuals with EHS. Employees with EHS have a right to 



Page 4 of 44 

 

support  from their employers so as to enable them to work despite this impairment. Some hospitals in 

Sweden provide rooms with low EMF exposure. 

 

7. Behari J, Paulraj R. Biomarkers of induced electromagnetic field and cancer. Indian J Exp Biol. 2007 

Jan;45(1):77-85. Review. http://www.ncbi.nlm.nih.gov/pubmed/17249331 Abstract: The present article 

delineates the epidemiological and experimental studies of electromagnetic field which affects various 

tissues of human body. These affects lead to cell proliferation, which may lead to cancer formation. 

Certain biomarkers have been identified which are one way or the other responsible for tumor 

promotion or co-promotion. These are (i) melatonin, a hormone secreted by pineal gland, (ii) Ca2+, 

which is essential in the regulation of the resting membrane potential and in the sequence of events in 

synaptic excitation and neurotransmitter, release are affected by electromagnetic field, (iii) ornithine 

decarboxylase (ODC), a rate-limiting enzyme in the biosynthesis of polyamines, considered as a useful 

biological marker; over expression of ODC can cause cell transformation and enhancement of tumor 

promotion. (iv) protein kinase is an enzyme, which transfers phosphate groups from ATP to hydroxyl 

groups in the amino acid chains of acceptor proteins, and (v) Na+-K+ ATPase, which transports sodium 

and potassium ions across the membrane has a critical role in living cells. The various possible 

mechanisms depending upon non equilibrium thermodynamics, co-operativism, stochastic and 

resonance are discussed as possible models of signal transduction in cytosol, thereby controlling the 

transcription phenomena. Finally a mechanism comprising the extremely low frequency and radio 

frequency (RF)/microwave (MW) modulated field is compared. 

 

8. Behari J, Paulraj R. A Rationale for a Biologically-based Public Exposure Standard for 

Electromagnetic Fields (ELF and RF) Section 18 – Electromagnetic Field Exposure Effects (ELF-
EMF and RFR) on Fertility and Reproduction. BioInitiative Working Group, BioInitiative Report, 

2012. Review [Copy filed in Docket] Excerpt (pg. 29): Conclusion: Though causal evidence of one or 

more mechanism(s) are not yet fully refined, it is generally accepted that oxidative stress and free 

radical action may be responsible for the recorded genotoxic effects of EMFs which may lead to 

impairments in fertility and reproduction. Free radical action and/or hydrolytic enzymes like DNA 

damage induced by exposure to EMFs may constitute the biochemical actions leading to adverse 

changes in hormones essential in males and female reproduction, DNA damage, which in turn causes 

damage to sperm motility, viability, and sperm morphology. Such exposures are now common in men 

who use and who wear wireless devices on their body, or use wireless-mode laptop computers. It may 

also account for damage to ovarian cells and female fertility, and miscarriage in women (ELF-EMF at 

16 mG intermittent exposure). 

 

 

9. Bellieni CV, Pinto I.  A Rationale for a Biologically-based Public Exposure Standard for 

Electromagnetic Fields (ELF and RF) Section 19 –  Fetal and Neonatal Effects of EMF. BioInitiative 

Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket] Excerpt (pg. 9): Important 

bioeffects and some adverse health effects of chronic exposure to low-intensity (non-thermal) non-

ionizing radiation have been reported on babies, and important open questions still remain. Existing 

FCC and ICNIRP public safety limits seem to be not sufficiently protective of public health, in 

particular for the young (embryo, fetus, neonate, very young child). The World Health Organization 

International Agency for Research on Cancer has classified both ELF-EMF and RF EMF (wireless 

radiofrequency) as Possible Human Carcinogens (Group 2B). New, biologically-based public exposure 

standards are critically needed. Common sense measures to limit both ELF-EMF and RF EMF in these 

populations is needed, especially with respect to avoidable exposures like incubators that can be 

modified; and where education of the pregnant mother with respect to laptop computers, mobile phones 

and other sources of ELF-EMF and RF EMF are easily instituted. It is not in the public interest to wait: 
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A precautionary approach may provide the frame for decision making where remediation actions have to 

be realized to prevent high exposures of children and pregnant woman. 

 

10. Blackman CF. A Scientific Perspective on Health Risk of Electromagnetic Fields; Section 14- 

Evidence For Disruption By The Modulating Signal.. BioInitiative Working Group, BioInitiative 

Report, 2007. Review [Copy filed in Docket] Excerpt (pg. 9): The combined effect of frequency and 

intensity is also a common occurrence in both the sound and the light examples given above. Too much 

or too little of either frequency or intensity show either no or undesirable effects. Similarly, in low 

intensity EMF work, “islands” of effective combinations of intensity and frequency are surrounded 
by a “sea” of null effects (Blackman et al., 1988a). Although the mechanisms responsible for these 

effects have not been establish, the effects represent a heretofore unknown phenomenon that may have 

ramifications for risk assessment and standard setting. Nerve growth and neurotransmitter release that 

can be altered by different combinations of EMF frequencies and intensities, especially in developing 

organisms like children, could conceivably produce over time a subsequent altered ability to 

successfully or fully respond behaviorally to natural stressors in the adult environment; research is 

urgently need to test this possibility in animal systems. Nevertheless, this phenomenon is ignored in 

the development of present exposure standards that rely primarily on biological responses to 

intensities within a relatively narrow band of frequencies, based on an energy deposition endpoint. 

 
11. Blank M, Goodman R. 2012. Electromagnetic fields and health: DNA-based dosimetry. Electromagn 

Biol Med. 2012 Dec;31(4):243-9. http://www.ncbi.nlm.nih.gov/pubmed/22676645   Abstract: We 

propose a biologically based measure of EMF radiation to replace the energy-based "specific absorption 

rate" (SAR). A wide range of EMF frequencies has been linked to an increased risk of cancer. The SAR 

value used to measure the EMF dose and set the safety standard in the radiofrequency (RF) range fails as 

a standard for predicting cancer risk in the ELF power frequency range. Because cancers are believed to 

arise from mutations in DNA, changes in DNA induced by interaction with EMF could be a better 

measure of the biologically effective dose in both frequency ranges. The changes can be measured by 

transcriptional alterations and/or translational changes in specific proteins. Because ionizing radiation 

also causes DNA damage, a biologically based standard related to stimulation of DNA could apply over 

a much wider range of the electromagnetic spectrum. A safety standard for exposure to a wide range of 

non ionizing frequencies can be based on the documented changes in DNA biochemistry that arise from 

interactions with EMF. 

 

12. Blank M, Goodman R.  Electromagnetic fields stress living cells. Pathophysiology (2009), 

Pathophysiology. 2009 Aug;16(2-3):71-8. Review 

http://smartmetersafetydotcom.files.wordpress.com/2010/11/pathophysiology-paper1.pdf Abstract: 

Electromagnetic fields (EMF), in both ELF (extremely low frequency) and radio frequency (RF) ranges, 

activate the cellular stress response, a protective mechanism that induces the expression of stress 

response genes, e.g., HSP70, and increased levels of stress proteins, e.g., hsp70. The 20 different stress 

protein families are evolutionarily conserved and act as 'chaperones' in the cell when they 'help' repair 

and refold damaged proteins and transport them across cell membranes. Induction of the stress response 

involves activation of DNA, and despite the large difference in energy between ELF and RF, the same 

cellular pathways respond in both frequency ranges. Specific DNA sequences on the promoter of the 

HSP70 stress gene are responsive to EMF, and studies with model biochemical systems suggest that 

EMF could interact directly with electrons in DNA. While low energy EMF interacts with DNA to 

induce the stress response, increasing EMF energy in the RF range can lead to breaks in DNA strands. It 

is clear that in order to protect living cells, EMF safety limits must be changed from the current thermal 

standard, based on energy, to one based on biological responses that occur long before the threshold for 

thermal changes. 
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13. Blank M. Protein and DNA reactions stimulated by electromagnetic fields. Electromagnetic Biology 

and Medicine 2008, 27: 3-23. Review http://www.ncbi.nlm.nih.gov/pubmed/18327711 Abstract: The 

stimulation of protein and DNA by electromagnetic fields (EMF) has been problematic because the 

fields do not appear to have sufficient energy to directly affect such large molecules. Studies with 

electric and magnetic fields in the extremely low-frequency range have shown that weak fields can 

cause charge movement. It has also been known for some time that redistribution of charges in large 

molecules can trigger conformational changes that are driven by large hydration energies. This review 

considers examples of direct effects of electric and magnetic fields on charge transfer, and structural 

changes driven by such changes. Conformational changes that arise from alterations in charge 

distribution play a key role in membrane transport proteins, including ion channels, and probably 

account for DNA stimulation to initiate protein synthesis. It appears likely that weak EMF can control 

and amplify biological processes through their effects on charge distribution. 

 

14. Blank M, Goodman R. Electromagnetic fields may act directly on DNA. J Cell Biochem. 1999 Dec 

1;75(3):369-74. Review  http://www.ncbi.nlm.nih.gov/pubmed/10536360  Abstract: A wide variety of 

environmental stimuli induce the expression of stress response genes, including high temperatures, 

hypoxia, heavy metal ions, and amino acid analogs. Stress genes are also induced by low frequency 

magnetic fields. The cellular response to magnetic fields is activated by unusually weak stimuli, and 

involves pathways only partially associated with heat shock stress. Since magnetic fields interact with 

moving charges, as we have shown in enzymes, it is possible that magnetic fields stimulate the stress 

response by interacting directly with moving electrons in DNA. In this paper, we review several lines of 

evidence that support this hypothesis. 

 

15. Blank M. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 7 - The Cellular Stress Response: EMF-DNA Interaction, 2012 Supplement.  
BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket]  Excerpt (pg. 

):  The synthesis of stress proteins at EMF levels that are currently considered safe indicates that 

ambient exposure levels can influence the molecular processes involved in protein synthesis needed to 

provide new molecules and replace damaged molecules. The ability of EMF to interfere with normal 

function and damage the protein and DNA molecules that are being synthesized is definitely a reason to 

consider this effect for guidance regarding its health implications. The system of safety standards is not 

at all protective because processes stimulated at non-thermal levels have been overlooked. Excerpt (pg. 

16 ): Research has shown that the EMF-activated cellular stress response: is an effective protective 

mechanism for cells exposed to a wide range of EMF frequencies - thresholds are very low (safety 

standards must be reduced to limit biological responses) -mechanism involves direct interaction of EMF 

with the DNA molecule (claims that there are no known mechanisms of interaction are patently false) - 

the coiled-coil structure of DNA in the nucleus makes the molecule react like a fractal antenna to a wide 

range of frequencies (there is a need for stricter EMF safety standards) -biologically-based EMF safety 

standards could be developed from the research on the stress response. 

 

16. Blank M. A Scientific Perspective on Health Risk of Electromagnetic Fields: Section 7- Evidence for 

Stress Response (Stress Proteins). BioInitiative Working Group, BioInitiative Report, 2007. Review 

[Copy filed in Docket] Excerpt (pg. 22-23 ): The stress response to both the power (ELF) and radio 

(RF) frequency ranges shows the inadequacy of the thermal (SAR) standard. The same mechanism is 

stimulated in both ranges, but in the ELF range, where no heating occurs, the energy input rate is over a 

billion times lower than in the RF range. The stress response is a natural defense mechanism activated 

by molecular damage caused by environmental forces. The response involves activation of DNA, i.e., 

stimulating stress genes as well as genes that sense and repair damage to DNA and proteins. Scientific 

research has identified specific segments of DNA that respond to EMF and it has been possible to move 
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these specific segments of DNA and transfer the sensitivity to EMF. At high EMF intensities, the 

interaction with DNA can lead to DNA strand breaks that could result in mutation, an initiating step in 

the development of cancer. Scientific research has shown that ELF/RF interact with DNA to stimulate 

protein synthesis, and at higher intensities to cause DNA damage. The biological thresholds (field 

strength, duration) are well below current safety limits. To be in line with EMF research, a biological 

standard must replace the thermal (SAR) standard, which is fundamentally flawed. EMF research also 

indicates a need for protection against the cumulative biological effects stimulated by EMF across the 

EM spectrum. 

 

17. Blank M. The Precautionary Principle must be guided by EMF research. Electromagn Biol Med. 

2006;25(4):203-8. http://www.ncbi.nlm.nih.gov/pubmed/17178580 Abstract: Regulatory action based 

on the Precautionary Principle is generally guided by the results of epidemiology studies. Even though 

laboratory research on electromagnetic fields (EMF) has supplied much relevant information and 

continues to do so, it is often overlooked. Laboratory research has shown that EMF of many frequencies 

stimulate many biological systems, and at low thresholds of both field strength and duration. It has also 

shown that EMF stimulate protein synthesis in cells and accelerate electron transfer reactions. In the 

last few years, important practical insights have been provided by the research on the cellular stress 

response, where the same specific biological response is induced in cells by both ELF (power frequency) 

and RF (radio frequency) fields, despite the very different energy levels. Since this protective biological 

response is not determined by the level of energy absorbed, safety standards based on the best available 

biological evidence must (1) recognize non thermal protective responses and (2) include cumulative 

exposures across the EM spectrum. 

 

18. Calvente I, Fernandez MF, Villalba J, Olea N, Nuñez MI. Exposure to electromagnetic fields (non-

ionizing radiation) and its relationship with childhood leukemia: a systematic review. Sci Total 

Environ. 2010 Jul 15;408(16):3062-9. Review http://www.ncbi.nlm.nih.gov/pubmed/20451240 

Abstract: …The primary objective of this review was to analyze the current state of knowledge on the 

association between environmental exposure to non-ionizing radiation and the risk of childhood 

leukemia. Scientific publications between 1979 and 2008 that include examination of this association 

have been reviewed using the MEDLINE/PubMed database. Studies to date have not convincingly 

confirmed or ruled out an association between non-ionizing radiation and the risk of childhood 

leukemia… There appears to be an urgent need to reconsider exposure limits for low frequency and 

static magnetic fields, based on combined experimental and epidemiological research into the 

relationship between exposure to non-ionizing radiation and adverse human health effects. 

 
19. Cogliano, VJ. The IARC Monographs: a resource for precaution and prevention. Occup Environ Med. 

2007 September; 64(9): 572. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2092573/  Source: 

International Agency for Research on Cancer, Lyon, France; Abstract: In an excellent discussion, 

Marco Martuzzi describes the precautionary principle as meaning that scientific uncertainty must not be 

used as a reason to delay taking action.
1
 Deeply rooted in the history of public and environmental 

health, the precautionary principle has been embraced by ministers of health and environment across 

Europe. Martuzzi asserts that precaution is especially needed in areas fraught with complexity and 

uncertainty, for threats that may be irreversible or felt across generations, or when technological or 

societal change outpaces the accumulation of data…There are also inherent limitations to what 

epidemiology is able to study. For example, it is often difficult to attribute causality to a single factor, 

epidemiology cannot rule out a cancer hazard until more than 20 years of exposure have occurred, and 

it cannot rule out a 1‐in‐10 000 risk unless tens of thousands of people have been exposed…  
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20. Council of Europe, Standing Committee, Parliamentary Assembly (2011). Resolution 1815. The 

potential dangers of electromagnetic fields and their effect on the environment. 
http://assembly.coe.int/mainf.asp?link=/documents/adoptedtext/ta11/eres1815.htm  (Excerpt at: 8.3.1.) 

develop within different ministries (education, environment and health) targeted information campaigns 

aimed at teachers, parents and children to alert them to the specific risks of early, ill-considered and 

prolonged use of mobiles and other devices emitting microwaves; 8.3.2. for children in general, and 

particularly in schools and classrooms, give preference to wired Internet connections, and strictly 

regulate the use of mobile phones by schoolchildren on school premises. 

 

21. Cherry N.  Criticism Of The Health Assessment In The ICNIRP Guidelines For Radiofrequency And 

Microwave Radiation (100 Khz - 300 Ghz), 2000. Review; EMR ICNIRP critique 09-02.pdf  Abstract: 

Dr Cherry was invited by the Ministry of Health/ Ministry for the Environment of New Zealand to carry 

out a peer-review of the proposal to adopt the ICNIRP guidelines for cell sites in New Zealand, in 

November 1999. The ICNIRP guidelines were covered by a published assessment in 1998. This review 

shows that the assessment had ignored all published studies showing chromosome damage. It was highly 

selective, biased and very dismissive of the genotoxic evidence and the epidemiological evidence of 

cancer effects and reproductive effects. The assessment gives the strong impression of being 

predetermined in the belief that the only effects were from high exposures that cause electric shocks and 

acute exposures that cause tissue heating. For, example, they cite two studies saying that they do not 

show any significant increased effects of Brain/CNS cancer from microwave exposures when the actual 

published papers, Grayson (1996) and Beall et al. (1996), both do show significant increases of 

Brain/CNS cancer. 

 

22. Crumpton MJ, Collins AR.  Are environmental electromagnetic fields genotoxic? DNA Repair (Amst). 

2004 Oct 5;3(10):1385-7. Review. http://www.ncbi.nlm.nih.gov/pubmed/15336633   Abstract: Long-

term exposure to extremely-low-frequency electromagnetic fields (ELF EMFs) greater than 0.4 microT 

has been linked, by epidemiological studies, to a small elevated risk of childhood leukaemia. 

Laboratory-based experiments have been claimed to show that ELF EMFs induce a variety of biological 

responses, although these claims are controversial. Recent experiments by Ivancsits et al. [Mutat. Res. 

519 (2002) 1; Int. Arch. Occup. Environ. Health 76 (2003) 431; Mech. Age. Dev. 124 (2003) 847; H.W. 

Rüdiger, S. Ivancsits, E. Diem, O. Jahn, Genotoxic effects of ELF-EMF on human cells in vitro, 

Bioelectromagnetics Society 25th Annual Meeting, Maui, USA, 2003] suggest that ELF EMFs are 

genotoxic, on the basis of observations that intermittent exposures induce single-strand breaks (SSB) 

and double-strand DNA breaks (DSB) in the DNA of cultured human fibroblasts. The implications of 

these findings are discussed. 

 

23. Dämvik M, Johansson O. Health risk assessment of electromagnetic fields: a conflict between the 

precautionary principle and environmental medicine methodology. Rev Environ Health. 2010 Oct-

Dec;25(4):325-33. http://www.ncbi.nlm.nih.gov/pubmed/21268445  Review Abstract: The purpose of 

the precautionary principle is that legal requirements are to be made to safeguard against the possible 

health risks that have not yet been scientifically established. That a risk is not established cannot, 

therefore, be used as an excuse for not applying the principle. Yet, that rationale is exactly what is 

happening in the case of the possible health risks from exposure to electromagnetic fields (EMF). The 

scientists, representing both the World Health Organization and the European Commission, do not have 

at all the precautionary principle in mind when they report on health risks. Their starting point is instead 

to determine whether new research findings have been scientifically established and thus cannot be the 

basis for an amendment to the existing exposure limits. Uncertain indications of risk are ignored or 

played down. This approach is in conflict with European Union (EU) law, which requires that the degree 

of scientific uncertainty should be presented correctly. A thorough examination of the state of research 
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shows many serious indications of possible health risks from exposure very far below existing limits for 

EMF. Case law, for other types of exposure, also shows that the precautionary principle can be applied 

on the basis of weaker evidence than that. Our investigation shows that the precautionary principle is not 

being used for its intended purpose in relation to exposure to EMF. The reason for this position is that 

decision-makers are being misled by inaccurate risk assessments. 

 

24. D'Andrea JA, Chou CK, Johnston SA, Adair ER. Microwave effects on the nervous system. 

Bioelectromagnetics. 2003;Suppl 6:S107-47. Review. http://www.ncbi.nlm.nih.gov/pubmed/14628310 

Abstract: Studies have evaluated the electroencephalography (EEG) of humans and laboratory animals 

during and after Radiofrequency (RF) exposures. Effects of RF exposure on the blood-brain barrier 

(BBB) have been generally accepted for exposures that are thermalizing. Low level exposures that 

report alterations of the BBB remain controversial. Exposure to high levels of RF energy can damage 

the structure and function of the nervous system. Much research has focused on the neurochemistry of 

the brain and the reported effects of RF exposure. Research with isolated brain tissue has provided new 

results that do not seem to rely on thermal mechanisms. Studies of individuals who are reported to be 

sensitive to electric and magnetic fields are discussed. In this review of the literature, it is difficult to 

draw conclusions concerning hazards to human health. The many exposure parameters such as 

frequency, orientation, modulation, power density, and duration of exposure make direct comparison of 

many experiments difficult. At high exposure power densities, thermal effects are prevalent and can lead 

to adverse consequences. At lower levels of exposure biological effects may still occur but thermal 

mechanisms are not ruled out. It is concluded that the diverse methods and experimental designs as well 

as lack of replication of many seemingly important studies prevents formation of definite conclusions 

concerning hazardous nervous system health effects from RF exposure. The only firm conclusion that 

may be drawn is the potential for hazardous thermal consequences of high power RF exposure. 

 

25. D'Andrea JA. Behavioral evaluation of microwave irradiation. Bioelectromagnetics. 1999;Suppl 4:64-

74. http://www.ncbi.nlm.nih.gov/pubmed/10334716  Review Abstract: Establishing safe exposure 

levels for microwave irradiation is important since new, more powerful emitters are developed and the 

potential for accidental exposure is increasing. Analysis of the behavior of exposed laboratory animals 

has proven to be an accurate and repeatable metric for assessing the effects of microwave irradiation. 

Determining the specific absorption rate (SAR) at which an animal will cease an ongoing behavior has 

proven useful in the development of safe exposure levels for humans. Behaviors that have been used are 

simple tasks, and the point at which behavior changes significantly or ceases has often been referred to 

as "work stoppage." The tasks have been used to evaluate the overwhelming effects of heating produced 

by microwave irradiation. Both whole-body exposures and partial-body exposures with hotspots have 

been evaluated. Recent studies have suggested that microwave effects on specific cognitive aspects of 

behavior such as attention, learning, memory, discrimination, and time perception may occur at SAR 

levels far below the SARs needed to cause work stoppage. New research studies are underway to 

evaluate microwave-induced cognitive effects. 

 

26. Davanipour Z, Sobel E.  Long-term exposure to magnetic fields and the risks of Alzheimer's disease 

and breast cancer: Further biological research. Pathophysiology. 2009 Aug;16(2-3):149-56. Review 

http://www.ncbi.nlm.nih.gov/pubmed/19278839 Abstract: Objective: Extremely low frequency (ELF) 

and radio frequency (RF) magnetic fields (MFs) pervade our environment. Whether or not these 

magnetic fields are associated with increased risk of serious diseases, e.g., cancers and Alzheimer's 

disease, is thus important when developing a rational public policy. The Bioinitiative Report was an 

effort by internationally recognized scientists who have spent significant time investigating the 

biological consequences of exposures to these magnetic fields to address this question. Our objective 
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was to provide an unbiased review of the current knowledge and to provide our general and specific 

conclusions. Results: The evidence indicates that long-term significant occupational exposure to ELF 

MF may certainly increase the risk of both Alzheimer's disease and breast cancer. There is now evidence 

that two relevant biological processes (increased production of amyloid beta and decreased production 

of melatonin) are influenced by high long-term ELF MF exposure that may lead to Alzheimer's disease. 

There is further evidence that one of these biological processes (decreased melatonin production) may 

also lead to breast cancer. Finally, there is evidence that exposures to RF MF and ELF MF have similar 

biological consequences. Conclusion: It is important to mitigate ELF and RF MF exposures through 

equipment design changes and environmental placement of electrical equipment, e.g., AC/DC 

transformers. Further research related to these proposed and other biological processes is required. 

 

27. Davanipour Z, Sobel E. A Rationale for a Biologically-based Public Exposure Standard for 

Electromagnetic Fields (ELF and RF) Section 13 - Elf Mf – Melatonin Production – Alzheimer’s 
Disease And Breast Cancer 2012 Updated Chapter.  BioInitiative Working Group, BioInitiative 

Report, 2012. Review [Copy available] Excerpt (pg. 5): Alzheimer’s Disease: Amyloid beta (Aβ) 

protein is generally considered the primary neurotoxic agent causally associated with Alzheimer’s 

disease (AD). Aβ is produced by both brain and peripheral cells and can pass through the blood brain 

barrier. 1. There is longitudinal epidemiologic evidence that high peripheral blood levels of Aβ, 

particularly Aβ1-42, is a risk factor for Alzheimer’s disease (AD). (Section III.A.)  2. There is 

epidemiologic evidence that extremely low frequency (ELF, 50-60 Hz) magnetic field (MF) exposure 

up-regulates peripheral blood levels of Aβ. (Section III.A.) 3. There is evidence that melatonin can 

inhibit the development of AD and, thus, low melatonin may increase the risk of AD (Section III.B.) 4. 

There is strong epidemiologic evidence that significant (i.e., high), occupational ELF MF exposure can 

lead to the down-regulation of melatonin production. The precise components of the magnetic fields 

causing this down-regulation are unknown. Other factors which may influence the relationship between 

ELF MF exposure and melatonin production are unknown, but certain medications may play a role. 

(Section II.) 5. There is strong epidemiologic evidence that high occupational ELF MF exposure is a risk 

factor for AD, based on case-control studies which used expert diagnoses and a restrictive classification 

of ELF MF exposure. (Section III.C.) 6. There are no epidemiologic studies of AD and radiofrequency 

MF exposure, only one epidemiology study of non-acute radiofrequency MF exposure and melatonin. 

There are studies of “AD mice” and radiofrequency exposure (Sections III.D and II.) So, no conclusions 

concerning health consequences due to exposure are currently possible.  

 

28. de la Hoz A, Díaz-Ortiz A, Moreno A. Review on non-thermal effects of microwave irradiation in 

organic synthesis. J Microw Power Electromagn Energy. 2007;41(1):44-64. 

http://www.ncbi.nlm.nih.gov/pubmed/18161416 Review Abstract:  The aim of this review is to show 

the occurrence of non-thermal effects in organic synthesis. The effect of microwave irradiation is a 

consequence of the interaction of radiation with matter and a combination of thermal and non-thermal 

effects. Thermal effects are well-described and arise from the heating rate, sometimes non accessible by 

conventional heating, superheating, "hot spots" and the selective absorption of radiation by polar 

substances. The existence of non-thermal effects of the highly polarized radiation is still a controversial 

topic, and one usually masked by thermal effects. Separation and identification of thermal and non-

thermal effects is a complex matter, but essential to the study of non-thermal effects. Some predictive 

models have also been described.  

29. Desai NR, Kesari KK, Agarwal A. Pathophysiology of cell phone radiation: oxidative stress and 

carcinogenesis with focus on male reproductive system. Reprod Biol Endocrinol. 2009 Oct 22;7:114. 

Review. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2776019/  Excerpt: Conclusion: We have 

reviewed the literature to better understand the effects of cell phone radiation on human health, 
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especially on fertility and in relation to cancer. Commercially available cellular phones might affect cell 

function via non-thermal effects. We hypothesized that the plasma membrane might be the target of cell 

phone radiation. RF-EMW can increase ROS formation by increasing the activity of plasma membrane 

NADH oxidase. Prolonged exposure to RF-EMW can also cause DNA damage (by prolonged OS), 

which may accelerates neuronal and spermatozoal cell death and promote neurodegenerative processes 

as well as promote brain and testicular carcinogenesis. Any tumor promoting effects of RF-EMW 

might be due to the effect it has on PKC, ODC, intra cellular calcium spikes and stimulation of stress 

kinase. Stimulation of plasma membrane NADH oxidase might play central role in above mentioned 

effects. OS and changes in PKC activity might lead to the RF-EMW related infertility observed in 

numerous studies. Hence, RF-EMW from commercially available cell phones might affect the fertilizing 

potential of spermatozoa. Therefore, the SAR limit (maximum acceptable exposure limit) should be 

lowered for cellular phones. However, more studies are necessary to provide definitive evidence against 

cell phone radiation, which can be provided by in vitro studies combined with computational 

biomodeling. 

 

30. Del Seppia C, Ghione S, Luschi P, Ossenkopp KP, Choleris E, Kavaliers M. Pain perception and 

electromagnetic fields. Neurosci Biobehav Rev. 2007;31(4):619-42. Epub 2007 Feb 14.  

http://www.ncbi.nlm.nih.gov/pubmed/17374395 Review. Abstract: A substantial body of evidence has 

accumulated showing that exposure to electromagnetic fields (EMFs) affects pain sensitivity 

(nociception) and pain inhibition (analgesia). Consistent inhibitory effects of acute exposures to various 

EMFs on analgesia have been demonstrated in most studies. This renders examinations of changes in the 

expression of analgesia and nociception a particularly valuable means of addressing the biological 

effects of and mechanisms underlying the actions of EMFs. Here we provide an overview of the effects 

of various EMFs on nociceptive sensitivity and analgesia, with particular emphasis on opioid-mediated 

responses. We also describe the analgesic effects of particular specific EMFs, the effects of repeated 

exposures to EMFs and magnetic shielding, along with the dependence of EMF effects on lighting 

conditions. We further consider some of the underlying cellular and biophysical mechanisms along with 

the clinical implications of these effects of various EMFs. 

 

31. Dizdaroglu M. Oxidatively induced DNA damage: mechanisms, repair and disease. Cancer Lett. 2012 

Dec 31;327(1-2):26-47. Review http://www.ncbi.nlm.nih.gov/pubmed/22293091;  Abstract:  

Endogenous and exogenous sources cause oxidatively induced DNA damage in living organisms by a 

variety of mechanisms. The resulting DNA lesions are mutagenic and, unless repaired, lead to a variety 

of mutations and consequently to genetic instability, which is a hallmark of cancer. Oxidatively induced 

DNA damage is repaired in living cells by different pathways that involve a large number of proteins. 

Unrepaired and accumulated DNA lesions may lead to disease processes including carcinogenesis. 

Mutations also occur in DNA repair genes, destabilizing the DNA repair system. A majority of cancer 

cell lines have somatic mutations in their DNA repair genes. In addition, polymorphisms in these genes 

constitute a risk factor for cancer. In general, defects in DNA repair are associated with cancer. 

Numerous DNA repair enzymes exist that possess different, but sometimes overlapping substrate 

specificities for removal of oxidatively induced DNA lesions. In addition to the role of DNA repair in 

carcinogenesis, recent evidence suggests that some types of tumors possess increased DNA repair 

capacity that may lead to therapy resistance. DNA repair pathways are drug targets to develop DNA 

repair inhibitors to increase the efficacy of cancer therapy. Oxidatively induced DNA lesions and DNA 

repair proteins may serve as potential biomarkers for early detection, cancer risk assessment, prognosis 

and for monitoring therapy. Taken together, a large body of accumulated evidence suggests that 

oxidatively induced DNA damage and its repair are important factors in the development of human 

cancers. Thus this field deserves more research to contribute to the development of cancer biomarkers, 

DNA repair inhibitors and treatment approaches to better understand and fight cancer. 
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32. Environment & Human Health (EHHI), Cell Phones: Technology Exposures Health Effects, 2012 

Review [Copy filed in Docket] Excerpt (pg 47): Precautionary Warnings for Children  Despite U.S. 

agency opinions that insufficient evidence exists to warrant precautionary warnings, there remains 

concern that the RF exposure from cell phones may pose a risk to children. International conferences 

and reports continue to discuss this subject. Excerpt (pg 63): The federal government should evaluate 

cumulative exposure to radiofrequency radiation in pregnant women and children. Devices that 

contribute to total exposure include cell phones, cordless DECT phones, wireless handsets, wireless 

headsets, wireless routers, Bluetooth devices, wireless alarm systems, etc. 

 

33. Environmental Working Group. Cell Phone Radiation Science Review on Cancer Risks and Children's 

Health 2009 Review http://www.scribd.com/doc/109735653/CellPhoneRadiation-ScienceReview-2009 

Excerpt (pg. 5): Scientific research conducted over the past decade has associated cell phone radiation 

with increased risk of developing brain and salivary gland tumors, neurological symptoms such as 

migraine and vertigo, and neurodevelopmental effects observed as behavioral problems in young 

children (BioInitiative 2007; Divan 2008; Kundi 2009;Sadetzki 2008; Schuz 2009). The National 

Research Council has reported that exposure to cell phone radiation may affect the immune, endocrine 

and nervous systems, fetal development and overall metabolism(NRC 2008b). Children are likely to be 

more susceptible than adults to effects from cell phone radiation, since the brain of a child is still 

developing and its nervous tissues absorb a greater portion of incoming radiation compared to that of an 

adult (Gandhi 1996; Kang 2002; Kheifets 2005; Schuz 2005; Wang 2003; Wiart 2008). Excerpt (pg. 2) 

Few research studies have focused on the health hazards ofchildren’s cell phone use, even though the 

youth market is growing. But one recent study of 13,159 Danish children showed that young children 

who use cell phones and whose mothers also used cell phones during pregnancy are 80percent more 

likely to suffer emotional and hyperactivity problems (Divan 2008). 

 

34. EPA comments in response to Federal Communication Commission Notice of Proposed Rulemaking, 

Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation, FCC Docket ET 

93-62, November 9, 1993 [Copy filed in Docket] 

 

35. EPA advisory letter dated October 8, 1996 from the EPA to David Fichtenberg regarding the his 

concerns about the statement made by the EPA in their previous  July 25, 1996.   

lhttp://apps.fcc.gov/ecfs//document/view.action?id=1707500001 [Attachment at hyperlink] [Copy filed 

in Docket] . Excerpt: this new approach is consistent with our comments made in 1993 and addresses 

our concerns about adequate protection of public health. ”  The public asked “Is it correct to conclude 

that the adequate protection of public health noted above, refers to “protecting against thermally related 

effects in humans?”  and the EPA answers the public’s question by answering  “As I have previously 

noted, while there is sufficient information on thermal exposure/effects on which to base a standard, the 

data base on low-level long-term exposure is insufficient to provide a basis for standards to protect the 

public against adverse human health effects that may result from long-term, nonthermal exposures.  

Both NCRP and ANSI/IEEE standards are thermally based, and do not apply to chronic, nonthermal 

exposure situations. The statement referring to “adequate protection” pertains to thermally related 

effects.  [Note: the position statement in this letter by the EPA were never retracted or changed by the 

EPA, only noted in their EPA letter of January 17, 1997 to the FCC that the general public had 

“incorrectly construed” the letter to mean that the EPA did not support the FCC “thermal” guidelines] 

 

36. EPA advisory letter dated March 8, 2002 from the EPA director Frank Marcinowski to Janet Newton in 

response to her letter of January 31, 2003: 



Page 13 of 44 

 

http://www.emrpolicy.org/litigation/case_law/docs/noi_epa_response.pdf  [Copy filed in Docket] 

Excerpt:  Regarding your January 31, 2002 letter of concern in which you express your concerns about 

non-thermal effects of radiofrequency radiation and the adequacy of the FCC’s RFR exposure 

guidelines. The Administrator has asked us to critically examine the issues you bring to our attention, 

and we will be responding to you shortly.  

 

37. EPA’s US Radiofrequency Interagency Work Group (RFIAWG) letter dated June 17, 1999 [Copy filed 

in Docket] Excerpt (pg 5-6): Issue: Time averaging Time averaging of exposures is essential in dealing 

with variable or intermittent exposure, e.g., that arising from being in a fixed location of a rotating 

antenna, or from moving through a fixed RF field. The 0.1 h approach historically used should be 

reassessed, but may serve this purpose adequately. Time averaging for other features of RF exposure is 

not necessarily desirable, however, and should be reevaluated specifically as it deals with modulation of 

the signal, contact and induced current limits, and prolonged, or chronic exposure. These specific 

conditions are discussed in a little more detail elsewhere.If prolonged and chronic exposures are 

considered to be important, then there should be a reconsideration of the time-averaging practices that 

are incorporated into existing exposure guidelines and used primarily to control exposure and energy 

deposition rates in acute/subchronic exposure situations. 

 

38 EPA advisory letter dated July 16, 2002 from Norbert Hankin of the EPA in response to Ms Newton’s 

letter of January 31, 2002:  [Copy filed in Docket] Excerpt: The FCC’s current exposure guidelines, as 

well as those of the IEEE and the ICNRP are thermally based, and do not apply to chronic, nonthermal 

exposure situations….The FCC’s exposure guidelines is considered protective of effects rising from a 

thermal mechanism but not from all possible mechanisms. Therefore the generalization by many that the 

guidelines protect human beings from harm by any or all mechanisms is not justified….However, 

exposures that comply with the FCC’s guidelines generally have been represented as “safe” by many of 

the RF system operators and service providers who must comply with them, even though there is 

uncertainty about possible risk from nonthermal, intermittent exposures that may continue for 

years….Federal health and safety agencies have not yet developed policies concerning possible risk 

from long-term, nonthermal exposures.”  The EPA also enclosed a letter dated June 17, 1999 from the 

US Radiofrequency Interagency Work Group (RFIAWG) supporting the EPA’s positions. 

 

39 European Environmental Agency, Statement on Mobile Phones and the Potential Head cancer risk for 

the EMF Hearing on EMF, Council of Europe, Paris, February 25th 2011. Professor Jacqueline 

McGlade, Director, European Environment Agency, and David Gee, Senior Adviser, Science, Policy 

and Emerging issues. Link accessed October 29 2012: 

http://www.icems.eu/docs/StatementbyJMGFeb252011.pdf?f=/c/a/2009/12/15/MNHJ1B49KH.DTL 

Excerpt (pg. 2)  The EU Commission and the EEA sees the precautionary principle as central to public 

policymaking where there is scientific uncertainty and high health, environmental and economic costs in 

acting, or not acting, when faced with conflicting evidence of potentially serious harm. This is precisely 

the situation that  characterizes EMF at this point in its history. Waiting for high levels of proof before 

taking action to prevent well known risks can lead to very high health and economic costs, as we have 

seen with asbestos, leaded petrol and smoking. For example, taking effective precautionary action to 

avoid the plausible hazards of smoking in the late 1950s or early 1960s would have saved much harm, 

health treatment costs, and productivity losses from smoking. Waiting to prevent the then known risks of 

smoking in the 1990s, or later, incurred very these large costs to smokers, their families, and taxpayers. 

 

40 Fragopoulou A, Grigoriev Y, Johansson O, Margaritis LH, Morgan L, Richter E, Sage C. Scientific 

panel on electromagnetic field health risks: consensus points, recommendations, and rationales. Rev 

Environ Health. 2010 Oct-Dec;25(4):307-17. Review http://www.ncbi.nlm.nih.gov/pubmed/21268443 

Abstract: In November, 2009, a scientific panel met in Seletun, Norway, for three days of intensive 
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discussion on existing scientific evidence and public health implications of the unprecedented global 

exposures to artificial electromagnetic fields (EMF). EMF exposures (static to 300 GHz) result from the 

use of electric power and from wireless telecommunications technologies for voice and data 

transmission, energy, security, military and radar use in weather and transportation. The Scientific Panel 

recognizes that the body of evidence on EMF requires a new approach to protection of public health; the 

growth and development of the fetus, and of children; and argues for strong preventative actions. New, 

biologically-based public exposure standards are urgently needed to protect public health worldwide.  

 

41 Fragopoulou A, Grigoriev Y, Johansson O, Margaritis LH, Morgan L, Richter E, Sage C. Scientific 

panel on electromagnetic field health risks: consensus points, recommendations, and rationales. Rev 

Environ Health. 2010 Oct-Dec;25(4):307-17. [Copy Filed in Docket] Review 

http://www.ncbi.nlm.nih.gov/pubmed/21268443 Abstract: In November, 2009, a scientific panel met in 

Seletun, Norway, for three days of intensive discussion on existing scientific evidence and public health 

implications of the unprecedented global exposures to artificial electromagnetic fields (EMF). EMF 

exposures (static to 300 GHz) result from the use of electric power and from wireless 

telecommunications technologies for voice and data transmission, energy, security, military and radar 

use in weather and transportation. The Scientific Panel recognizes that the body of evidence on EMF 

requires a new approach to protection of public health; the growth and development of the fetus, and of 

children; and argues for strong preventative actions. New, biologically-based public exposure standards 

are urgently needed to protect public health worldwide.  

 

42 Frey AH. Electromagnetic field interactions with biological systems. FASEB J. 1993 Feb 1;7(2):272-

81. http://www.fasebj.org/content/7/2/272.long Abstract: This is a report on Symposia organized by the 

International Society for Bioelectricity and presented at the 1992 FASEB Meeting. The presentations 

summarized here were intended to provide a sampling of new and fruitful lines of research. The theme 

topics for the Symposia were cancer, neural function, cell signaling, pineal gland function, and immune 

system interactions. Living organisms are complex electrochemical systems that evolved over billions of 

years in a world with a relatively simple weak magnetic field and with few electromagnetic energy 

emitters. As is characteristic of living organisms, they interacted with and adapted to this environment 

of electric and magnetic fields. In recent years there has been a massive introduction of equipment that 

emits electromagnetic fields in an enormous range of new frequencies, modulations, and intensities. As 

living organisms have only recently found themselves immersed in this new and virtually ubiquitous 

environment, they have not had the opportunity to adapt to it. This gives us, as biologists, the 

opportunity to use these electromagnetic fields as probes to study the functioning of living systems. This 

is a significant opportunity, as new approaches to studying living systems so often provide the means to 

make great leaps in science. In recent years, a diversity of biologists have carried out experiments using 

electromagnetic fields to study the function of living cells and systems. This approach is now becoming 

quite fruitful and is yielding data that are advancing our knowledge in diverse areas of biology. 

 

43 Frey AH. Data analysis reveals significant microwave-induced eye damage in humans. Microw Power 

Electromagn Energy. 1985;20(1):53-5 http://www.ncbi.nlm.nih.gov/pubmed/3847507 Review Abstract: 

Appleton and McCrossan undertook a study for the U.S. Army at Ft. Monmouth to determine if 

microwave exposure would cause cataracts. They concluded: "The comparison showed the groups 

(microwave exposed vs. not exposed ) to be essentially the same and did not support the hypothesis that 

human cataracts are being caused by chronic exposure to microwaves in the military environment in this 

country." There are three major flaws in Appleton and McCrossan's work. First, the exposed group 

likely included people with little or no exposure. This would tend to minimize the possibility of finding 

microwave effects. Secondly, their control group consisted of people working with equipment known to 

cause eye damage. This also would tend to minimize the possibility of finding microwave effects. 

Thirdly, and most important, they did not do a statistical analysis on their data. When the writer did one, 
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it was found that Appleton and McCrossan have a statistically significant difference between groups, 

with the microwave exposed showing more lens opacities than would be expected by chance. Thus, their 

conclusion should have been the opposite of what they stated. It is the uncritical acceptance of negative 

biological studies of non-ionizing radiation, such as this, that has contributed to the distortion of science 

in this area of research and has stimulated public opposition to the installation of such energy sources. 

 

 

44 Frustaci, A., M. Neri, A. Cesario, J. B. Adams, E. Domenici, B. Dalla Bernardina, and S. Bonassi. 2012. 

Oxidative stress-related biomarkers in autism: Systematic review and meta-analyses. Free Radic Biol 

Med 52 (10):2128-41. Review http://www.ncbi.nlm.nih.gov/pubmed/22542447 Abstract: Autism 

spectrum disorders (ASDs) are rarely diagnosed in children younger than 2 years, because diagnosis is 

based entirely on behavioral tests. Oxidative damage may play a central role in this pathogenesis, 

together with the interconnected transmethylation cycle and transsulfuration pathway. In an attempt to 

clarify and quantify the relationship between oxidative stress-related blood biomarkers and ASDs, a 

systematic literature review was carried out. For each identified study, mean biomarker levels were 

compared in cases and controls providing a point estimate, the mean ratio, for each biomarker. After 

meta-analysis, the ASD patients showed decreased blood levels of reduced glutathione (27%), 

glutathione peroxidase (18%), methionine (13%), and cysteine (14%) and increased concentrations of 

oxidized glutathione (45%) relative to controls, whereas superoxide dismutase, homocysteine, and 

cystathionine showed no association with ASDs. For the C677T allele in the methylene tetrahydrofolate 

reductase gene (MTHFR), homozygous mutant subjects (TT) showed a meta-OR of 2.26 (95% CI 1.30-

3.91) of being affected by ASD with respect to the homozygous nonmutant (CC). Case-control studies 

on blood levels of vitamins suggest a lack of association (folic acid and vitamin B12) or rare association 

(vitamins A, B6, C, D, E). Sparse results were available for other biomarkers (ceruloplasmin, catalase, 

cysteinylglycine, thiobarbituric acid-reactive substances, nitric oxide) and for polymorphisms in other 

genes. Existing evidence is heterogeneous and many studies are limited by small sample size and 

effects. In conclusion, existing evidence suggests a role for glutathione metabolism, the 

transmethylation cycle, and the transsulfuration pathway, although these findings should be interpreted 

with caution, and larger, more standardized studies are warranted. 

 

45 Gee D. Late Lessons from Early Warnings: Towards realism and precaution with EMF? 

Pathophysiology. 2009 Aug;16(2-3):217-31. Source: European Environment Agency, Kongens Nytorv 

6, DK-1050 Copenhagen K, Denmark. http://www.ncbi.nlm.nih.gov/pubmed/19467848 Review [Copy 

filed in Docket] Abstract: The histories of some well-known public and environmental hazards, from 

the first scientifically based early warnings about potential harm, to the subsequent precautionary and 

preventive measures, have been reviewed by the European Environment Agency in their report "Late 

Lessons from Early Warnings: The Precautionary Principle 1896-2000". This paper summarizes some of 

the definitional and other issues that arise from the report and subsequent debates, such as the contingent 

nature of knowledge; the definitions of precaution, prevention, risk, uncertainty, and ignorance; the use 

of different strengths of evidence for different purposes; the nature and main direction of the 

methodological and cultural biases within the environmental health sciences; the need for transparency 

in evaluating risks; and public participation in risk analysis. These issues are relevant to the risk 

assessment of electro-magnetic fields (EMF). Some implications of these issues and of the "late lessons" 

for the evaluation and reduction of risks from EMF are indicated. 

 

46 Gee D.  A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 23 – The Precautionary Principal 2012 Supplement). BioInitiative Working 

Group, BioInitiative Report, 2012. http://www.bioinitiative.org/report/wp-

content/uploads/pdfs/sec23_2012_The_Precautionary_Principle.pdf  Excerpt (pg. 5): The IARC, and 

the EEA , may be wrong to suggest there could be a brain tumour risk from the extensive use of mobile 
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phones, and we dearly hope we are wrong. However, it is worth noting that during over 30 years of 

classifying cancer risks, covering around 900 agents, IARC very rarely downgrades its judgments: 

in most cases tentative carcinogens become more certain carcinogens as time since first exposures 

and further research accumulates. Is it not worth gambling that mobile phones will be one of those 

very rare cases where IARC has over-classified an agent? We think not. The human cost of getting such 

a gamble wrong would be too great, especially in light of the relatively low cost of reducing exposures 

significantly. 

 

47 Grigoriev Y. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic 

Fields (ELF and RF) Section 8 Evidence for Effects on the Immune System Supplement 2012.  
BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket] Excerpt (pg. 6 

): Considering the results of these three studies it can be concluded that long-term RF exposure at low 

intensity (50 µW/cm2) results in auto-allergic reactions. Excerpt (pg. 19 ): The main conclusions from 

our study were as follows (Grigoriev et al. 2010a):  The results of our immunology study using the CFT 

and ELISA tests partly confirmed the results of the Soviet research groups on the possible induction of 

autoimmune responses (formation of antibodies to brain tissues) and stress reactions from RF exposure 

(30-day exposure for7 h/day for 5 days/week at a power density of 5 W/m2, i.e., long-term non-thermal 

RF exposure). The results of our study on prenatal development of offspring suggested possible adverse 

effects of the blood serum from exposed rats (30-day exposure for 7 h/day for 5 days/week at a power 

density of 5 W/m2) on pregnancy and embryo–foetal development in rats, in agreement with the earlier 

results of Shandala and Vinogradov (1982), although the model used by Shandala and Vinogradov 

(1982), which was intentionally replicated here, is not considered an appropriate one for assessing 

human health effects from RF exposure. 

 

48 Grigor'ev IuG; [Russian National Committee on Non-Ionizing Radiation Protection. Decision. 

"Electromagnetic field of mobile phones: the impact on the health of children and young people"]. 
Russian National Committee on Non-Ionizing Radiation Protection. Radiats Biol Radioecol. 2011 

Jul-Aug;51(4):483-7. [Copy in Docket] http://www.ncbi.nlm.nih.gov/pubmed/21950107  

 

49 Grigoriev YG, Grigoriev OA, Ivanov AA, Lyaginskaya AM, Merkulov AV, Shagina NB, Maltsev VN, 

Lévêque P, Ulanova AM, Osipov VA, Shafirkin AV. Confirmation studies of Soviet research on 

immunological effects of microwaves: Russian immunology results. Bioelectromagnetics. 2010 

Dec;31(8):589-602. Federal Medical Biophysical Centre FMBA, Moscow, Russia. Review 

http://www.ncbi.nlm.nih.gov/pubmed/20857454 Abstract: This paper presents the results of a 

replication study performed to investigate earlier Soviet studies conducted between 1974 and 1991 that 

showed immunological and reproductive effects of long-term low-level exposure of rats to 

radiofrequency (RF) electromagnetic fields. The early studies were used, in part, for developing 

exposure standards for the USSR population and thus it was necessary to confirm the Russian findings. 

In the present study, the conditions of RF exposure were made as similar as possible to those in the 

earlier experiments: Wistar rats were exposed in the far field to 2450 MHz continuous wave RF fields 

with an incident power density in the cages of 5 W/m² for 7 h/day, 5 days/week for a total of 30 days, 

resulting in a whole-body SAR of 0.16 W/kg. Effects of the exposure on immunological parameters in 

the brain and liver of rats were evaluated using the complement fixation test (CFT), as in the original 

studies, and an additional test, the more modern ELISA test. Our results, using CFT and ELISA, partly 

confirmed the findings of the early studies and indicated possible effects from non-thermal RF exposure 

on autoimmune processes. The RF exposure resulted in minor increases in formation of antibodies in 

brain tissue extract and the exposure did not appear to be pathological. In addition, a study was 

conducted to replicate a previous Soviet study on effects from the injection of blood serum from RF-

exposed rats on pregnancy and foetal and offspring development of rats, using a similar animal model 

and protocol. Our results showed the same general trends as the earlier study, suggesting possible 
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adverse effects of the blood serum from exposed rats on pregnancy and fetal development of intact rats, 

however, application of these results in developing exposure standards is limited. 

 

50 Guiliani, L, Soffritti M, ed., Non thermal effects and mechanisms of interaction between EMF and 

living matter, ICEMS Monograph, National Institute for the Study and Control of Cancer and 

Environmental Diseases, Ramazzini Institute, Eur. J. of  Oncol.- Library, Vol. 5, 2010; Review  [Copy 

Filed in Docket] http://www.icems.eu/papers/ramazzini_library5_part1.pdf   & 

http://www.icems.eu/papers/ramazzini_library5_part2.pdf   Excerpt:  The EMF scientific literature does 

now have several candidates for the biological explanation for non thermal effects, such as the combined 

free radical pair/oxidative stress mechanism. (Giorgiou, C.D., p. 64 and p. 103 for a diagramme 

illustrating this). Oxidative stress is  implicated in cancer and neurogenerative diseases such as 

Parkinsons and Alzheimers. There are also several other possible biological explanations for low dose, 

non thermal effects of EMF, such as: chemical kinetic effects, stochastic resonance, electrically induced 

phase transitions, cyclotron resonance, resonant transport of ions, coherence effects, signal averaging 

rectification, parametric resonance, ion interference, coherent excitations, alterations of metastable water 

states, effects of torsion fields and combinations of the above. 

  

51 Grundler W, Kaiser F, Keilmann F, Walleczek J. Mechanisms of electromagnetic interaction with 

cellular systems. Naturwissenschaften. 1992;79:551–559. [PubMed] Abstract: The question of how 

electromagnetic fields--static or low to high frequency--interact with biological systems is of great 

interest. The current discussion among biologists, chemists, and physicists emphasizes aspects of 

experimental verification and of defining microscopic and macroscopic mechanisms. Both aspects are 

reviewed here. We emphasize that in certain situations nonthermal interactions of electromagnetic fields 

occur with cellular systems. 

 

52 Gye MC,  Park CJ, Effect of electromagnetic field exposure on the reproductive system. Clin Exp 

Reprod Med. 2012 March; 39(1): 1–9. [Copy filed in Docket] AbstractFull TextPDF–509K  Abstract: 

The safety of human exposure to an ever-increasing number and diversity of electromagnetic field 

(EMF) sources both at work and at home has become a public health issue. To date, many in vivo and in 

vitro studies have revealed that EMF exposure can alter cellular homeostasis, endocrine function, 

reproductive function, and fetal development in animal systems. Reproductive parameters reported to be 

altered by EMF exposure include male germ cell death, the estrous cycle, reproductive endocrine 

hormones, reproductive organ weights, sperm motility, early embryonic development, and pregnancy 

success. At the cellular level, an increase in free radicals and [Ca
2+

]i may mediate the effect of EMFs 

and lead to cell growth inhibition, protein misfolding, and DNA breaks. The effect of EMF exposure on 

reproductive function differs according to frequency and wave, strength (energy), and duration of 

exposure. In the present review, the effects of EMFs on reproductive function are summarized according 

to the types of EMF, wave type, strength, and duration of exposure at cellular and organism levels. 

 

53 Hardell L, Carlberg M, Hansson Mild K. A Rationale for a Biologically-based Public Exposure 

Standard for Electromagnetic Fields (ELF and RF) Section -11 Use of Wireless Phones and 
Evidence for Increased Risk of Brain Tumors, 2012 Supplement.  BioInitiative Working Group, 

BioInitiative Report, 2012. Review [Copy filed in Docket] Excerpt (pg. 20 ):  In summary:  There is 

reasonable basis to conclude that RF-EMFs are bioactive and have a potential to cause health impacts. 

There is a consistent pattern of increased risk for glioma and acoustic neuroma associated with use of 

wireless phones (mobile phones and cordless phones) mainly based on results from case-control studies 

from the Hardell group and Interphone Final Study results.  Epidemiological evidence gives that RF-

EMF should be classified as a human carcinogen.  Based on our own research and review of other 
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evidence the existing FCC/IEE and ICNIRP public safety limits and reference levels are not adequate to 

protect public health.   

 

54 Hardell L, Holmberg B, Malker H, Paulsson LE. Exposure to electromagnetic fields and the risk of 

malignant diseases - an evaluation of epidemiological and experimental findings. Eur J Cancer Prev 

1995 (4; Supplement 1):3-107. http://www.ncbi.nlm.nih.gov/pubmed/7496333 Abstract: 

Epidemiological and experimental studies concerning extremely low frequency electromagnetic field 

exposure and malignant diseases published up to 1 July 1994 were evaluated to assess the possible 

carcinogenicity of electromagnetic fields and the scientific basis for environmental and occupational 

standard setting. We concluded that there are possible associations between (i) an increased risk of 

leukaemia in children and the existence of, or distance to, power lines in the vicinity of their residence, 

(ii) an increased risk of chronic lymphatic leukaemia and occupational exposure to low frequency 

electromagnetic fields and (iii) an increased risk of breast cancer, malignant melanoma of the skin, 

nervous system tumours, non-Hodgkin lymphoma, acute lymphatic leukaemia or acute myeloid 

leukaemia and certain occupations. There is no scientific basis for occupational or environmental 

standard setting for low frequency electric or magnetic fields. 

 

55 Hardell L, Carlberg M, Hansson Mild K. Epidemiological evidence for an association between use of 

wireless phones and tumor diseases. Pathophysiology 2009;16:113-122. 

http://www.ncbi.nlm.nih.gov/pubmed/19268551 Abstract: During recent years there has been 

increasing public concern on potential cancer risks from microwave emissions from wireless phones. 

We evaluated the scientific evidence for long-term mobile phone use and the association with certain 

tumors in case-control studies, mostly from the Hardell group in Sweden and the Interphone study 

group. Regarding brain tumors the meta-analysis yielded for glioma odds ratio (OR)=1.0, 95% 

confidence interval (CI)=0.9-1.1. OR increased to 1.3, 95% CI=1.1-1.6 with 10 year latency period, with 

highest risk for ipsilateral exposure (same side as the tumor localisation), OR=1.9, 95% CI=1.4-2.4, 

lower for contralateral exposure (opposite side) OR=1.2, 95% CI=0.9-1.7. Regarding acoustic neuroma 

OR=1.0, 95% CI=0.8-1.1 was calculated increasing to OR=1.3, 95% CI=0.97-1.9 with 10 year latency 

period. For ipsilateral exposure OR=1.6, 95% CI=1.1-2.4, and for contralateral exposure OR=1.2, 95% 

CI=0.8-1.9 were found. Regarding meningioma no consistent pattern of an increased risk was found. 

Concerning age, highest risk was found in the age group <20 years at time of first use of wireless phones 

in the studies from the Hardell group. For salivary gland tumors, non-Hodgkin lymphoma and testicular 

cancer no consistent pattern of an association with use of wireless phones was found. One study on 

uveal melanoma yielded for probable/certain mobile phone use OR=4.2, 95% CI=1.2-14.5. One study 

on intratemporal facial nerve tumor was not possible to evaluate due to methodological shortcomings. In 

summary our review yielded a consistent pattern of an increased risk for glioma and acoustic neuroma 

after >10 year mobile phone use. We conclude that current standard for exposure to microwaves during 

mobile phone use is not safe for long-term exposure and needs to be revised. 

 

 

56 Hardell L, Carlberg M, Hansson-Mild K. Use of mobile phones and cordless phones is associated with 

increased risk for glioma and acoustic neuroma. Pathophysiology. 2012 Dec 20. pii: S0928-

4680(12)00110-1. http://www.ncbi.nlm.nih.gov/pubmed/23261330 Abstract: The International Agency 

for Research on Cancer (IARC) at WHO evaluation of the carcinogenic effect of RF-EMF on humans 

took place during a 24-31 May 2011 meeting at Lyon in France. The Working Group consisted of 30 

scientists and categorised the radiofrequency electromagnetic fields from mobile phones, and from other 

devices that emit similar non-ionising electromagnetic fields (RF-EMF), as Group 2B, i.e., a 'possible', 

human carcinogen. The decision on mobile phones was based mainly on the Hardell group of studies 
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from Sweden and the IARC Interphone study. We give an overview of current epidemiological evidence 

for an increased risk for brain tumours including a meta-analysis of the Hardell group and Interphone 

results for mobile phone use. Results for cordless phones are lacking in Interphone. The meta-analysis 

gave for glioma in the most exposed part of the brain, the temporal lobe, odds ratio (OR)=1.71, 95% 

confidence interval (CI)=1.04-2.81 in the ≥10 years (>10 years in the Hardell group) latency group. 

Ipsilateral mobile phone use ≥1640h in total gave OR=2.29, 95% CI=1.56-3.37. The results for 

meningioma were OR=1.25, 95% CI=0.31-4.98 and OR=1.35, 95% CI=0.81-2.23, respectively. 

Regarding acoustic neuroma ipsilateral mobile phone use in the latency group ≥10 years gave OR=1.81, 

95% CI=0.73-4.45. For ipsilateral cumulative use ≥1640h OR=2.55, 95% CI=1.50-4.40 was obtained. 

Also use of cordless phones increased the risk for glioma and acoustic neuroma in the Hardell group 

studies. Survival of patients with glioma was analysed in the Hardell group studies yielding in the >10 

years latency period hazard ratio (HR)=1.2, 95% CI=1.002-1.5 for use of wireless phones. This 

increased HR was based on results for astrocytoma WHO grade IV (glioblastoma multiforme). 

Decreased HR was found for low-grade astrocytoma, WHO grades I-II, which might be caused by RF-

EMF exposure leading to tumour-associated symptoms and earlier detection and surgery with better 

prognosis. Some studies show increasing incidence of brain tumours whereas other studies do not. It is 

concluded that one should be careful using incidence data to dismiss results in analytical epidemiology. 

The IARC carcinogenic classification does not seem to have had any significant impact on governments' 

perceptions of their responsibilities to protect public health from this widespread source of radiation. 

 

57 Hardell L, Carlberg M, Gee D. Mobile phone use and brain tumour risk: early warnings, early 

actions? In: Late lessons from early warnings: science, precaution, innovation Volume II, Part C.21. 

European Environment Agency, Report No. 1/2013, Copenhagen, Denmark [Copy filed in Docket] 

Excerpt (pg. 31): The chapter points to mobile phone industry inertia in considering the various studies 

and taking the IARC carcinogenic classification into account and a failings from the media in providing 

the public with robust and consistent information on potential health risks. The IARC carcinogenic 

classification also appears not to have had any significant impact on governments' perceptions of their 

responsibilities to protect public health from this widespread source of radiation. The benefits of mobile 

telecommunications are many but such benefits need to be accompanied by consideration of the 

possibility of widespread harms. Precautionary actions now to reduce head exposures would limit the 

size and seriousness of any brain tumour risk that may exist. Reducing exposures may also help to 

reduce the other possible harms that are not considered in this case study. 

 

58 Hardell L, Sage C. Biological effects from electromagnetic field exposure and public exposure 

standards. Biomed Pharmacother. 2008 Feb;62(2):104-9. Review. 

http://www.ncbi.nlm.nih.gov/pubmed/18242044  Abstract: During recent years there has been 

increasing public concern on potential health risks from power-frequency fields (extremely low 

frequency electromagnetic fields; ELF) and from radiofrequency/microwave radiation emissions (RF) 

from wireless communications. Non-thermal (low-intensity) biological effects have not been considered 

for regulation of microwave exposure, although numerous scientific reports indicate such effects. The 

BioInitiative Report is based on an international research and public policy initiative to give an overview 

of what is known of biological effects that occur at low-intensity electromagnetic fields (EMFs) 

exposure. Health endpoints reported to be associated with ELF and/or RF include childhood leukaemia, 

brain tumours, genotoxic effects, neurological effects and neurodegenerative diseases, immune system 

deregulation, allergic and inflammatory responses, breast cancer, miscarriage and some cardiovascular 

effects. The BioInitiative Report concluded that a reasonable suspicion of risk exists based on clear 

evidence of bioeffects at environmentally relevant levels, which, with prolonged exposures may 

reasonably be presumed to result in health impacts. Regarding ELF a new lower public safety limit for 

habitable space adjacent to all new or upgraded power lines and for all other new constructions should 

be applied. A new lower limit should also be used for existing habitable space for children and/or 
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women who are pregnant. A precautionary limit should be adopted for outdoor, cumulative RF exposure 

and for cumulative indoor RF fields with considerably lower limits than existing guidelines, see the 

BioInitiative Report. The current guidelines for the US and European microwave exposure from mobile 

phones, for the brain are 1.6 W/Kg and 2 W/Kg, respectively. Since use of mobile phones is associated 

with an increased risk for brain tumour after 10 years, a new biologically based guideline is warranted. 

Other health impacts associated with exposure to electromagnetic fields not summarized here may be 

found in the BioInitiative Report at www.bioinitiative.org. 

 

59 Hardell L, Walker MJ, Walhjalt B, Friedman LS, Richter ED. Secret ties to industry and conflicting 

interests in cancer research. Am J Ind Med. 2007 Mar;50(3):227-33: [Copy filed in Docket] 

http://www.ncbi.nlm.nih.gov/pubmed/17086516 Abstract: BACKGROUND: Recently it was reported 

that a Swedish professor in environmental health has for decades worked as a consultant for Philip 

Morris without reporting his employment to his academic employer or declaring conflicts of interest in 

his research. The potential for distorting the epidemiological assessments of hazard and risk through 

paid consultants, pretending to be independent, is not exclusive to the tobacco industry.METHODS: 

Documentation is drawn from peer reviewed publications, websites, documents from the Environmental 

Protection Agency, University reports, Wellcome Library Special Collections and the Washington Post. 

RESULTS: Some consulting firms employ university researchers for industry work thereby disguising 

industry links in the income of large departments. If the industry affiliation is concealed by the scientist, 

biases from conflicting interests in risk assessments cannot be evaluated and dealt with properly. 

Furthermore, there is reason to suspect that editors and journal staff may suppress publication of 

scientific results that are adverse to industry owing to internal conflict of interest between editorial 

integrity and business needs. CONCLUSIONS: Examples of these problems from Sweden, UK, and 

USA are presented. The shortfalls cited in this article illustrate the need for improved transparency, 

regulations that will help curb abuses as well as instruments for control and enforcement against abuses. 

 

 

60 Herbert M. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic 

Fields (ELF and RF) Section  20– Findings in Autism (ASD) Consistent with Electromagnetic Fields 
(EMF) and Radiofrequency Radiation (RFR) BioInitiative Working Group, BioInitiative Report, 2012. 

Review [Copy filed in Docket] Excerpt (pg. 49): Disturbance can get increasingly disruptive as more 

damage occurs and more systems are thrown out of kilter and out of cooperativity. One can think of the 

kindling model in which repeated induction of seizures leads to longer and more sever seizures and 

greater behavioral involvement. The combination of disruptive and stimulatory effects of biologically 

inappropriate EMF/RFR exposures could contribute to disruption of synchronized oscillation and 

cooperativity at a myriad of levels but particularly in the brain, and this may contribute to the loss of 

coherence and complexity in the brain in autism, as well as dysregulation of multiple other bodily 

systems. Strogatz points out that there are many more ways of being desynchronized than being 

synchronized{Strogatz, 2003 #1969}. It has even been suggested that autism itself could be due to brain 

desynchronization {Welsh, 2005 #528}. 

 

61 Hennies K, Neitzke HP, Voigt H. Mobile Telecommunications and Health; Review of the Current 

Scientific Research in view of Precautionary Health Protection. ECOLOG-Institute, April 2000 

(commissioned by T‐Mobil Deutsche Telekom) Review of all nonthermal effects through yr 2000 

Ecolog Report  [Copy filed in Docket] Excerpt (Pg. 34): The results of the studies for all stages of 

cancer development from the damage of the genetic material via the uninhibited proliferation of cells 

and debilitation of the immune system (see below) up to the manifestation of the illness prove effects at 

power flux densities of less than 1 W/m2. For some stages of cancer development, intensities of 0.1 

W/m2 [equals .001 mW/cm2] or even less may suffice to trigger effects. …Experiments on animals 



Page 21 of 44 

 

prove harmful effects on the immune system from circa 1 W/m2 at power flux densities of 0.2 W/m2 

higher [equals .002 mW/cm2]  secretions of stress hormones in humans have been 

demonstrated…Effects of high frequency electromagnetic fields on the central nervous system are 

proven for intensities well below the current guidelines. Measurable physiological changes have been 

demonstrated for intensities from 0.5 W/m2. [equals .005 mW/cm2] Impairments of cognitive 

functions are proven for animals from 2W/m2. Excerpt (Pg. 33):  Reliable conclusions about a possible 

dose‐response‐relationship cannot be made on the basis of the present results of  epidemiological 

studies, but an increase of cancer risk cannot be excluded even at power flux densities as low as 0.1 

W/m2… Direct damage on DNA as well as influences on DNA synthesis and DNA repair mechanisms 

were demonstrated in in vivo and in vitro experiments for continuous and pulsed fields at power flux 

densities from 10W/m2 and 9W/m2 respectively. Chromosome aberrations and micronuclei occurred at 

power flux densities from 5 W/m2 [equals 0.5 mW/cm2].  Excerpt (Pg. 37): In humans, harmful 

organic effects of high frequency electromagnetic fields as used by mobile telecommunications have 

been demonstrated for power flux densities from 0.2W/m2 (see Chapter 7). Already at values of 0.1 

W/m2 such effects cannot be excluded. If a security factor of 10 is applied to this value, as it is applied 

by ICNIRP and appears appropriate given the current knowledge, the precautionary limit should be 0.01 

W/m2 [equals .001 mW/cm2]. This should be rigorously adhered to by all base stations near sensitive 

places such as residential areas, schools, nurseries, playgrounds, hospitals and all other places at which 

humans are present for longer than 4 hours. We recommend the precautionary limit of 0.01 W/m2 

independent of the carrier frequency. The rough dependency on frequency with higher limits outside of 

the resonance range, as it is applied in the concept of SAR, is not justifiable given the results of the 

scientific studies which conclusively prove non‐thermal effects of high frequency fields. Also, the 

current allowed higher exposures for parts of the body, as long as they refer to the head or thorax are not 

justifiable 

 

62 Héroux P, Li Y. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic 

Fields (ELF and RF) Section 16 - Plausible Genetic and Metabolic Mechanisms for the Bioeffects of 

Very Weak ELF Magnetic Fields on Living Tissue).  BioInitiative Working Group, BioInitiative 

Report, 2012. Review [Copy filed in Docket] Excerpt (pg. 13 ): The particularities of hydrogen bond 

structures in water can justify the subtle changes detected in water structure under MF exposures. Under 

specific circumstances, such water changes may influence the flux of protons in ATPS channels, thus 

inducing some biological effects of MFs. These interactions seem to involve very small energies, and 

also seem to require hours to establish themselves, thus bypassing the celebrated “kT problem”. These 

results may be environmentally important, in view of the central roles played in human physiology by 

ATPS and AMPK, particularly in their links to diabetes, cancer and longevity (Li, 2012a). The wide 

range of MF amplitudes and frequencies that can potentially disturb ATPS make this effect a global 

health issue. Although society seems to compile diseases with more enthusiasm that longevity (Li, 

2012a), it should be remembered that MF exposures may have both undesirable and desirable effects on 

health. 

 

 

63 Hocking B.  Microwave Sickness: a reappraisal. Occup Med. 2001; 51; (10 66-69). 

http://occmed.oxfordjournals.org/content/51/1/66.long Review [Copy filed in Docket] Abstract: 

Microwave sickness (MWS) has been a disputed condition. The syndrome involves the nervous system 

and includes fatigue, headaches, dysaesthesia and various autonomic effects in radiofrequency radiation 

workers. This paper describes the early reports of the syndrome from Eastern Europe and notes the 

scepticism expressed about them in the West, before considering comprehensive recent reports by 

Western specialists and a possible neurological basis for the condition. It is concluded that MWS is a 

medical entity which should be recognized as a possible risk for radiofrequency radiation workers. 



Page 22 of 44 

 

 

64 Hocking B, Westerman R. Neurological effects of radiofrequency radiation. Occup Med (Lond). 2003 

Mar;53(2):123-7. Review  http://occmed.oxfordjournals.org/content/53/2/123.long   Abstract: AIM: To 

investigate health effects, neurophysiological mechanisms and safety levels for RFR. RESULTS:  We 

identified 11 original articles detailing case reports or case series and matching the search criteria. Five 

of the identified papers were written by at least one of the authors (B.H. or R.W.). CONCLUSIONS:  

Cases have arisen after exposure to much of the radiofrequency range. In some cases, symptoms are 

transitory but lasting in others. After very high exposures, nerves may be grossly injured. After lower 

exposures, which may result in dysaesthesia, ordinary nerve conduction studies find no abnormality but 

current perception threshold studies have found abnormalities. Only a small proportion of similarly 

exposed people develop symptoms. The role of modulations needs clarification. Some of these 

observations are not consistent with the prevailing hypothesis that all health effects of RFR arise from 

thermal mechanisms. 

 

65 Hug K, Röösli M, Rapp R. Magnetic field exposure and neurodegenerative diseases--recent 

epidemiological studies. Soz Praventivmed. 2006;51(4):210-20. Review 

http://www.ncbi.nlm.nih.gov/pubmed/17193783 Abstract: OBJECTIVES: To analyze the results of 

recent studies not yet included in a 2003 report of the International Commission on Non-Ionizing 

Radiation Protection (ICNIRP) on occupational exposure to low-frequency electromagnetic fields as 

potential risk factor for neurodegenerative diseases. METHODS: A literature search was conducted in 

the online databases of PubMed, ISI Web of Knowledge, DIMDI and COCHRANE, as well as in 

specialised databases and journals. Eight studies published between January 2000 and July 2005 were 

included in the review. RESULTS:  The findings of these studies contribute to the evidence of an 

association between occupational magnetic field exposure and the risk of dementia. Regarding 

amyotrophic lateral sclerosis, the recent results confirm earlier observations of an association with 

electric and electronic work and welding. Its relationship with magnetic field exposure remains 

unsolved. There are only few findings pointing towards an association between magnetic field exposure 

and Parkinson's disease. CONCLUSIONS: The epidemiological evidence for an association between 

occupational exposure to low-frequency electromagnetic fields and the risk of dementia has increased 

during the last five years. The impact of potential confounders should be evaluated in further studies. 

 

66 Huss A, Egger M, Hug K, Huwiler-Müntener K, Röösli M. Source of funding and results of studies of 

health effects of mobile phone use: systematic review of experimental studies. Environ Health 

Perspect, 2007 Jan;115(1):1-4: Review  [Copy filed in Docket] (at pg. 2, col. 2) 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1797826/pdf/ehp0115-000001.pdf Abstract: 

OBJECTIVES: There is concern regarding the possible health effects of cellular telephone use. We 

examined whether the source of funding of studies of the effects of low-level radiofrequency radiation is 

associated with the results of studies. We conducted a systematic review of studies of controlled 

exposure to radiofrequency radiation with health-related outcomes (electroencephalogram, cognitive or 

cardiovascular function, hormone levels, symptoms, and subjective well-being). DATA SOURCES: We 

searched EMBASE, Medline, and a specialist database in February 2005 and scrutinized reference lists 

from relevant publications. DATA EXTRACTION: Data on the source of funding, study design, 

methodologic quality, and other study characteristics were extracted. The primary outcome was the 

reporting of at least one statistically significant association between the exposure and a health-related 

outcome. Data were analyzed using logistic regression models. DATA SYNTHESIS: Of 59 studies, 12 

(20%) were funded exclusively by the telecommunications industry, 11 (19%) were funded by public 

agencies or charities, 14 (24%) had mixed funding (including industry), and in 22 (37%) the source of 

funding was not reported. Studies funded exclusively by industry reported the largest number of 

outcomes, but were least likely to report a statistically significant result: The odds ratio was 0.11 (95% 

confidence interval, 0.02–0.78), compared with studies funded by public agencies or charities. This 
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finding was not materially altered in analyses adjusted for the number of outcomes reported, study 

quality, and other factors. CONCLUSIONS: The interpretation of results from studies of health effects 

of radiofrequency radiationshould take sponsorship into account. 

 

 

 

67 Hyland G. The Physiological and Environmental Effects of Non-Ionizing Electromagnetic Radiation. 

European Parliament, Directorate General Research: STOA - Scientific and Technological Options 

Assessment Options Brief and Executive Summary; PE nr. 297.574 March 2001 [Copy filed in Docket] 

Excerpt (pg 2): In the case of exposure to GSM radiation, reduce intensities to the level below which no 

adverse effects have been empirically found in exposed populations, bearing in mind that there are 

indications of non-thermal thresholds for biological effects of the order of a microwatt/cm2 [.001 

mw/cm2]. Power densities a few tenths of this value are common at distances of 150-200m from a 

typical 15m high Base station mast and within the range of the more localised side-lobes in the 

immediate vicinity of a mast - adverse effects being reported at both locations. Incorporating a further 

safety factor of 10 indicates that, at locations where there is any long-term exposure, power densities 

should not exceed 10 nanoW/cm2 

 

68 International Association of Fire Fighters Union - Division of Occupational Health, Safety & Medicine 

(IAFF) Position on the Health Effects from Radio Frequency/Microwave (RF/MW) Radiation in Fire 

Department Facilities from Base Stations for Antennas and Towers for the Conduction of Cell Phone 
Transmissions, August, 2004   http://www.iaff.org/hs/Facts/CellTowerFinal.asp: Excerpt: The 

International Association of Fire Fighters’ position on locating cell towers commercial wireless 

infrastructure on fire department facilities, as adopted by its membership in August 2004 
(1)

, is that the 

IAFF oppose the use of fire stations as base stations for towers and/or antennas for the conduction of cell 

phone transmissions until a study with the highest scientific merit and integrity on health effects of 

exposure to low-intensity RF/MW radiation is conducted and it is proven that such sitings are not 

hazardous to the health of our members. Further, the IAFF is investigating funding for a U.S. and 

Canadian study that would characterize exposures from RF/MW radiation in fire houses with and 

without cellular antennae, and examine the health status of the fire fighters as a function of their 

assignment in exposed or unexposed fire houses. Specifically, there is concern for the effects of radio 

frequency radiation on the central nervous system (CNS) and the immune system, as well as other 

metabolic effects observed in preliminary studies. It is the belief of some international governments and 

regulatory bodies and of the wireless telecommunications industry that no consistent increases in health 

risk exist from exposure to RF/MW radiation unless the intensity of the radiation is sufficient to heat 

body tissue. However, it is important to note that these positions are based on non-continuous exposures 

to the general public to low intensity RF/MW radiation emitted from wireless telecommunications base 

stations. Furthermore, most studies that are the basis of this position are at least five years old and 

generally look at the safety of the phone itself. IAFF members are concerned about the effects of living 

directly under these antenna base stations for a considerable stationary period of time and on a daily 

basis. There are established biological effects from exposure to low-level RF/MW radiation. Such 

biological effects are recognized as markers of adverse health effects when they arise from exposure to 

toxic chemicals for example. The IAFF’s efforts will attempt to establish whether there is a correlation 

between such biological effects and a health risk to fire fighters and emergency medical personnel due 

to the siting of cell phone antennas and base stations at fire stations and facilities where they work. 

 

69 Iakimenko IL, Sidorik EP, Tsybulin AS. [Metabolic changes in cells under electromagnetic radiation 

of mobile communication systems]. Ukr Biokhim Zh. 2011 Mar-Apr;83(2):20-8. 

http://www.ncbi.nlm.nih.gov/pubmed/21851043  Abstract: Review is devoted to the analysis of 



Page 24 of 44 

 

biological effects of microwaves. The results of last years' researches indicated the potential risks of 

long-term low-level microwaves exposure for human health. The analysis of metabolic changes in living 

cells under the exposure of microwaves from mobile communication systems indicates that this factor is 

stressful for cells. Among the reproducible effects of low-level microwave radiation are overexpression 

of heat shock proteins, an increase of reactive oxygen species level, an increase of intracellular Ca2+, 

damage of DNA, inhibition of DNA reparation, and induction of apoptosis. Extracellular-signal-

regulated kinases ERK and stress-related kinases p38MAPK are involved in metabolic changes. 

Analysis of current data suggests that the concept of exceptionally thermal mechanism of biological 

effects of microwaves is not correct. In turn, this raises the question of the need to revaluation of modern 

electromagnetic standards based on thermal effects of non-ionizing radiation on biological systems. 

 

70 IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 102. Non-Ionizing 

radiation, Part II: Radiofrequency Electromagnetic Fields [includes mobile telephones]. IARC, Lyon, 

France, in press. 

 

71 IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 80. Non-Ionizing 

Radiation, Part I: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields, IARC 

Press 2002, Lyon, France. 

 

72 IEGPM: Independent Experts Group on Mobile Telephony. Mobile Phones and Health: Section 1- 

Summary & Recommendations (The Stewart Report), 2000. http://www.iegmp.org.uk/report/text.htm 

Excerpt (pg. 3) 1.18 There is now scientific evidence, however, which suggests that there may be 

biological effects occurring at exposures below these guidelines (paragraphs 5.176–5.194, 6.38). 1.19 

There are additional factors that need to be taken into account in assessing any possible health effects. 

Populations as a whole are not genetically homogeneous and people can vary in their susceptibility to 

environmental hazards. There are well-established examples in the literature of the genetic 

predisposition of some groups, which could influence sensitivity to disease. There could also be a 

dependence on age. We conclude therefore that it is not possible at present to say that exposure to 

RF radiation, even at levels below national guidelines, is totally without potential adverse health 

effects, and that the gaps in knowledge are sufficient to justify a precautionary approach.  

 

73 Irish Doctors' Environmental Association (IDEA), Position On Electromagnetic Radiation. 2004. 

http://www.ideaireland.org/emr.htm  Excerpt: The Irish Doctors’ Environmental Association believes 

that a sub-group of the population are particularly sensitive to exposure to different types of electro-

magnetic radiation. The safe levels currently advised for exposure to this non-ionizing radiation are 

based solely on its thermal effects. However, it is clear that this radiation also has non-thermal effects, 

which need to be taken into consideration when setting these safe levels. The electro-sensitivity 

experienced by some people results in a variety of distressing symptoms which must also be taken into 

account when setting safe levels for exposure to non-ionizing radiation and when planning the siting of 

masts and transmitters. An increasing number of people in Ireland are complaining of symptoms which, 

while they may vary in nature, intensity and duration, can be demonstrated to be clearly related to 

exposure to electro-magnetic radiation (EMR). International studies on animals over the last 30 years 

have shown the potentially harmful effects of exposure to electro-magnetic radiation. In observational 

studies, animals have shown consistent distress when exposed to EMR. Experiments on tissue cultures 

and rats have shown an increase in malignancies when exposed to mobile telephone radiation. Studies 

on mobile telephone users have shown significant levels of discomfort in certain individuals following 

extensive use or even, in some cases, following regular short-term use. The current safe levels for 

exposure to microwave radiation were determined based solely on the thermal effects of this radiation. 
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There is now a large body of evidence that clearly shows that this is not appropriate, as many of the 

effects of this type of radiation are not related to these thermal effects.  

 

74 Jamieson D, Wartenburg D. The precautionary principle and electric and magnetic fields. Am J Public 

Health 2001;91:1355–1358. Review [PMC free article] [PubMed] Abstract: Current environmental 

regulation represents a paternalistic policy, more concerned to avoid false postives than false negatives, 

limiting opportunities for individuals to make choices between risk-avoidance and risk-taking 

alternatives. For example, many exposures to magnetic fields could be reduced at little or no cost but are 

not considered seriously, owing to the uncertainty of risk and the concern to avoid false positives. Even 

though precautionary approaches that focus on avoiding false negatives often do not lead to adverse 

economic consequences or irrational choices, such approaches usually are not taken. The value of 

autonomy and the proper role of governmental paternalism with respect to environmental policy need to 

be considered more carefully in environmental decision making. 

 

75 Johansson O. A Scientific Perspective on Health Risk of Electromagnetic Fields; Section 8 Evidence 

For Effects On The Immune System. BioInitiative Working Group, BioInitiative Report, 2007. Review 

[Copy filed in Docket] Excerpt (pg. 30): • Both human and animal studies report large immunological 

changes with exposure to environmental levels of electromagnetic fields (EMFs). Some of these 

exposure levels are equivalent to those of e.g. wireless technologies in daily life. • Measurable 

physiological changes (mast cells increases, for example) that are bedrock indicators of allergic response 

and inflammatory conditions are stimulated by EMF exposures. • Chronic exposure to such factors that 

increase allergic and inflammatory responses on a continuing basis may be harmful to health. • It is 

possible that chronic provocation by exposure to EMF can lead to immune dysfunction, chronic allergic 

responses, inflammatory responses and ill health if they occur on a continuing basis over time. This is an 

important area for future research. • Specific findings from studies on exposures to various types of 

modern equipment and/or EMFs report over-reaction of the immune system; morphological alterations 

of immune cells; profound increases in mast cells in the upper skin layers, increased degranulation of 

mast cells and larger size of mast cells in electrohypersensitive individuals; presence of biological 

markers for inflammation that are sensitive to EMF exposure at non-thermal levels; changes in 

lymphocyte viability; decreased count of NK cells; decreased count of T lymphocytes; negative effects 

on pregnancy (uteroplacental circulatory disturbances and placental dysfunction with possible risks to 

pregnancy); suppressed or impaired immune function; and inflammatory responses which can ultimately 

result in cellular, tissue and organ damage.• Electrical hypersensitivity is reported by individuals in the 

United  States, Sweden, Switzerland, Germany. Denmark and many other countries of the world. 

Estimates range from 3% to perhaps 10% of populations, and appears to be a growing condition of ill-

health leading to lost work and productivity. 

 

76 Johnson C, Guy AW. Nonionizing Electromagnetic Wave Effects Biological Materials and Systems. 

Proc. IEEE, vol. 60, pp. 692-718, June 1972. [Copy available] Abstract:  Electromagnetic waves from 

the lower radiofrequency up through the optical spectrum can generate a myriad of effects and responses 

in biological specimens. Some of these effects can be harmful to man at high radiation intensities, 

producing burns, cataracts, chemical changes, etc: Biological effects have been reported at lower 

radiation intensities, but it is not known if low effects are harmful.  Even behavioral changes have been 

reported. Most of the effects are not harmful under controlled conditions, and can thereby be used for 

therapeutic purposes and to make useful diagnostic measurements. The problem of microwave 

penetration into the body with resultant internal power absorption is approached from both the 

theoretical and the experimental viewpoints. The results are discussed in terms of therapeutic warming 

of tissues and possible hazards caused by thermal "hot spots." The absorption and scattering effects of 

light in biological tissues are reviewed. Molecular absorption peaks in the optical spectrum are useful for 

making molecular concentration measurements by spectroscopy. Much of the related work in the 
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literature is summarized, some new results are presented, and several useful applications of wave energy 

and medical instruments are discussed. 

 

77 Kaprana AE, Karatzanis AD, Prokopakis EP, Panagiotaki IE, Vardiambasis IO, Adamidis G, 

Christodoulou P, Velegrakis GA. Studying the effects of mobile phone use on the auditory system and 

the central nervous system: a review of the literature and future directions. Eur Arch 

Otorhinolaryngol. 2008 Sep;265(9):1011-9. Review http://www.ncbi.nlm.nih.gov/pubmed/18504596 

Abstract: The wide spread of mobile communication since the late 1980 s raises questions about the 

effects of electromagnetic fields (EMFs) on the human body. Most studies have focused on the non-

thermal effects of electromagnetic radiation (EMR). Low-energy EMFs seem to cause structural and 

functional changes in the cell membrane of different cell types, leading to abnormal cell response. Such 

changes within the central nervous system (CNS) and auditory system, which directly receive EMR 

during mobile phone use, are of particular interest. Various studies suggest that EMR directly affects 

neurons by reducing the neuronal reactivity, increasing the neural membrane conductivity and 

prolonging their refractory period. Furthermore, although it has been suggested that EMR is related with 

increased incidence of specific tumors and can interact with known carcinogenic agents, no conclusive 

evidence exists supporting its role in carcinogenesis. Therefore, no safe conclusions can be drawn 

regarding the potential harmful effects of mobile phone use. Experiments are underway by our 

laboratory to investigate possible effects of mobile phone use on the auditory system and the CNS. 

These along with other studies are expected to further clarify whether mobile phone use truly presents a 

health hazard. 

 

78 Kesari KK, Kumar S, Nirala J, Siddiqui MH, Behari J. Biophysical Evaluation of Radiofrequency 

Electromagnetic Field Effects on Male Reproductive Pattern. Cell Biochem Biophys. 2012 Aug 29. 

Review http://www.ncbi.nlm.nih.gov/pubmed/22926544  [Copy to be filed in Docket] Abstract: There 

are possible hazardous health effects of exposure to radiofrequency electromagnetic radiations emitted 

from mobile phone on the human reproductive pattern. It is more effective while keeping mobile phones 

in pocket or near testicular organs. Present review examines the possible concern on radio frequency 

radiation interaction and biological effects such as enzyme induction, and toxicological effects, 

including genotoxicity and carcinogenicity, testicular cancer, and reproductive outcomes. Testicular 

infertility or testicular cancer due to mobile phone or microwave radiations suggests an increased level 

of reactive oxygen species (ROS). Though generation of ROS in testis has been responsible for possible 

toxic effects on physiology of reproduction, the reviews of last few decades have well established that 

these radiations are very harmful and cause mutagenic changes in reproductive pattern and leads to 

infertility. The debate will be focused on bio-interaction mechanism between mobile phone and 

testicular cancer due to ROS formation. This causes the biological damage and leads to several changes 

like decreased sperm count, enzymatic and hormonal changes, DNA damage, and apoptosis formation. 

In the present review, physics of mobile phone including future research on various aspects has been 

discussed. 

 

79 Kheifets L, Repacholi M, Saunders R, van Deventer E. The sensitivity of children to electromagnetic 

fields. Pediatrics 2005 Aug;116(2):e303-13. 

http://pediatrics.aappublications.org/content/116/2/e303.long  Abstract: In today's world, technologic 

developments bring social and economic benefits to large sections of society; however, the health 

consequences of these developments can be difficult to predict and manage. With rapid advances in 

electromagnetic field (EMF) technologies and communications, children are increasingly exposed to 

EMFs at earlier and earlier ages. Consistent epidemiologic evidence of an association between 

childhood leukemia and exposure to extremely low frequency (ELF) magnetic fields has led to their 

classification by the International Agency for Research on Cancer as a “possible human carcinogen.” 

Concerns about the potential vulnerability of children to radio frequency (RF) fields have been raised 
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because of the potentially greater susceptibility of their developing nervous systems; in addition, their 

brain tissue is more conductive, RF penetration is greater relative to head size, and they will have a 

longer lifetime of exposure than adults. To evaluate information relevant to children's sensitivity to both 

ELF and RF EMFs and to identify research needs, the World Health Organization held an expert 

workshop in Istanbul, Turkey, in June 2004. This article is based on discussions from the workshop and 

provides background information on the development of the embryo, fetus, and child, with particular 

attention to the developing brain; an outline of childhood susceptibility to environmental toxicants and 

childhood diseases implicated in EMF studies; and a review of childhood exposure to EMFs. It also 

includes an assessment of the potential susceptibility of children to EMFs and concludes with a 

recommendation for additional research and the development of precautionary policies in the face of 

scientific uncertainty. 

 

80 Khurana VG, Hardell L, Everaert J, Bortkiewicz A, Carlberg M, Ahonen M. Epidemiological evidence 

for health risks from mobile phone base stations. Int J Env Occup Health 2010; 16:263-267. Review 

http://www.ncbi.nlm.nih.gov/pubmed/20662418  [copy available] Abstract: Human populations are 

increasingly exposed to microwave/radiofrequency (RF) emissions from wireless communication 

technology, including mobile phones and their base stations. By searching PubMed, we identified a total 

of 10 epidemiological studies that assessed for putative health effects of mobile phone base stations. 

Seven of these studies explored the association between base station proximity and neurobehavioral 

effects and three investigated cancer. 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. 

 

81 Kaprana AE, Karatzanis AD, Prokopakis EP, Panagiotaki IE, Vardiambasis IO, Adamidis G, 

Christodoulou P, Velegrakis GA. Studying the effects of mobile phone use on the auditory system and 

the central nervous system: a review of the literature and future directions. Eur Arch 

Otorhinolaryngol. 2008 Sep;265(9):1011-9. Review http://www.ncbi.nlm.nih.gov/pubmed/18504596 

Abstract: The wide spread of mobile communication since the late 1980 s raises questions about the 

effects of electromagnetic fields (EMFs) on the human body. Most studies have focused on the non-

thermal effects of electromagnetic radiation (EMR). Low-energy EMFs seem to cause structural and 

functional changes in the cell membrane of different cell types, leading to abnormal cell response. Such 

changes within the central nervous system (CNS) and auditory system, which directly receive EMR 

during mobile phone use, are of particular interest. Various studies suggest that EMR directly affects 

neurons by reducing the neuronal reactivity, increasing the neural membrane conductivity and 

prolonging their refractory period. Furthermore, although it has been suggested that EMR is related with 

increased incidence of specific tumors and can interact with known carcinogenic agents, no conclusive 

evidence exists supporting its role in carcinogenesis. Therefore, no safe conclusions can be drawn 

regarding the potential harmful effects of mobile phone use. Experiments are underway by our 

laboratory to investigate possible effects of mobile phone use on the auditory system and the CNS. 

These along with other studies are expected to further clarify whether mobile phone use truly presents a 

health hazard. 

 

82 Kundi M. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 11 - Evidence For Brain Tumors (Epidemiological) 2012 Supplement.  
BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket] Excerpt (pg. 
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32 ): Only few studies of long-term exposure to low levels of RF fields and brain tumors exist, all of 

which have methodological shortcomings including lack of quantitative exposure assessment. Given the 

crude exposure categories and the likelihood of a bias towards the null hypothesis of no association the 

body of evidence is consistent with a moderately elevated risk.• Occupational studies indicate that long 

term exposure at workplaces may be associated with an elevated brain tumor risk. • Although in some 

occupations and especially in military jobs current exposure guidelines may have sometimes been 

reached or exceeded, overall the evidence suggest that long-term exposure to levels generally lying 

below current guideline levels still carry the risk of increasing the incidence of brain tumors. 

 

83 Kundi M. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 12 - Evidence For Childhood Cancers (Leukemia) 2012 Supplement Replaces 
2007 Chapter.  BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket] 

Excerpt (pg. 18): The balance of evidence suggests that childhood leukemia is associated with exposure 

to power frequency EMFs either during early life or pregnancy.Considering only average MF flux 

densities the population attributable risk is low to moderate, however, there is a possibility that other 

exposure metrics are much stronger related to childhood leukemia and may account for a substantial 

proportion of cases. The population attributable fraction ranges between 1-4% (Kheifets et al., 2007) 2-

4% (Greenland & Kheifets 2006), and 3.3% (Greenland 2001) assuming only exposures above 3 to 4 

mG are relevant. However, if not average MF flux density is the metric causally related to childhood 

leukemia the attributable fraction can be much higher. Calculating a guideline level based on the 

unit-risk approach leads to a level close to 1 mG. Other childhood cancers except leukemia have not 

been studied in sufficient detail to allow conclusions about the existence and magnitude of the risk.  
IEEE guideline levels are designed to protect from short-term immediate effects, long-term effects such 

as cancer seem to be evoked by levels several orders of magnitudes below current guideline levels. 

Precautionary measures are warranted that should reduce all aspects of exposure, because at present 

we have no clear understanding of the etiologically relevant aspect of the exposure.  
 

 

84 Lai H. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 9 – Evidence For Effects On Neurology And Behavior.  BioInitiative Working 

Group, BioInitiative Report, 2007. Review [Copy filed in Docket] Excerpt (pg. 2): In this paper, as in 

the update paper on genetic effects, analyses show that there are more publications showing effects than 

no effects with the recent neurological literature. In summary, the new neurology radiofrequency studies 

report that 63% show effects and 37% do not show effects (E = 98 (63%) and NE = 57 (37%). In 

summary, the new ELF-EMF studies report that 93% show effects and 7% do not show effects (E = 64 

(93%) and NE = 5 (7%). Excerpt (pg. 63): Another important consideration regarding the biological 

effects of RFR is the duration or number of exposure episodes. This is demonstrated by the results of 

some of the studies on the neurological effects of RFR. Depending on the responses studied in the 

experiments, several outcomes could result: an effect was observed only after prolonged (or repeated) 

exposure, but not after acute exposure [Baranski, 1972; Baranski and Edelwejn, 1968, 1974; Mitchell et 

al.,  1977; Takashima et al., 1979], an effect disappeared after prolonged exposure suggesting 

habituation [Johnson et al., 1983; Lai et al., 1987c, 1992a], and different effects were observed after 

different durations of exposure [Baranski, 1972; Dumanski and Shandala, 1974; Grin, 1974; Lai et al., 

1989a, 1989b; Servantie et al., 1974; Snyder, 1971]. All of these different responses reported can be 

explained as being due to the different characteristics of the dependent variable studied. An interesting 

question related to this is whether or not intensity and duration of exposure interact, e.g., can exposure to 

a low intensity over a long duration produce the same effect as exposure to a high intensity radiation for 

a shorter period? Thus, even though the pattern or duration of RFR exposure is well-defined, the 

response ofthe biological system studied will still be unpredictable if we lack sufficient knowledge of 

theresponse system. In most experiments on the neurological effects of RFR, the underlying mechanism 
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of the dependent variable was not fully understood. The purpose of most of the studies was to identify 

and characterize possible effects of RFR rather than the underlying mechanisms responsible for the 

effects. 

 

85 Lai H. Research on the neurological effects of nonionizing radiation at the University of Washington. 

Bioelectromagnetics. 1992;13(6):513-26. Review http://www.ncbi.nlm.nih.gov/pubmed/1482415 

Abstract: This paper reviews research on neurological effects of low-level microwave irradiation, 

which was performed at the University of Washington, during the decade of the 1980s. We studied in 

the rat the effects of microwave exposure on the actions of various psychoactive drugs, on the activity of 

cholinergic systems in the brain, and on the neural mechanisms involved. Our results indicate that 

endogenous opioids play an important mediating role in some of the neurological effects of microwaves, 

and that parameters of microwave exposure are important determinants of the outcome of the microwave 

effects. 

 

86 Lai H. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 9 – Neurological Effects of Non-Ionizing Electromagnetic Fields 2012 
Supplement.  BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in Docket] 

Excerpt (pg. 2): In this paper, as in the update paper on genetic effects, analyses show that there are 

more publications showing effects than no effects with the recent neurological literature. In summary, 

the new neurology radiofrequency studies report that 63% show effects and 37% do not show effects (E 

= 98 (63%) and NE = 57 (37%). In summary, the new ELF-EMF studies report that 93% show effects 

and 7% do not show effects (E = 64 (93%) and NE = 5 (7%).  

 

87 Leszczynski, D and Zhengping Xu. Mobile phone radiation health risk controversy: the reliability and 

sufficiency of science behind the safety standards. Health Res Policy Syst. 2010; 8: 2.2010 January 27. 

http://www.health-policy-systems.com/content/8/1/2 Review Partial Abstract: This indicates that the 

presently available scientific evidence is insufficient to prove reliability of the current safety standards. 

Therefore, we recommend to use precaution when dealing with mobile phones and, whenever possible 

and feasible, to limit body exposure to this radiation. 

 

 

88 Levitt B, Lai H.  Biological effects from exposure to electromagnetic radiation emitted by cell tower 

base stations and other antenna arrays. Environ. Rev. 18: 369–395 (2010) Review 

http://www.magdahavas.com/wordpress/wp-content/uploads/2010/11/Blake_Levit-Henry_Lai.pdf 

[Copy Filed in Docket] Excerpt (pg 389): Exposure of the general population to RFR from wireless 

communication devices and transmission towers should be kept to a minimum and should follow the 

‘‘As Low As Reasonably Achievable’’ (ALARA) principle. Some scientists, organizations, and local 

governments recommend very low exposure levels — so low, in fact, that many wireless industries 

claim they cannot function without many more antennasin a given  area. However, a denser 

infrastructure may be impossible to attain because of citizen unwillingness to live in proximity to so 

many antennas. In general, the lowest regulatory standards currently in place aim to accomplish a 

maximum exposure of 0.02 V/m, equal to a power density of 0.0001 mW/cm2, which is in line with 

Salzburg, Austria’s indoor exposure value for GSM cell base stations. Other precautionary target levels 

aim for an outdoor cumulative exposure of 0.1 mW/cm2 for pulsed RF exposures where they affect the 

general population and an indoor exposure as low as 0.01 mW/cm2.  

 

89 Levis A, Minicuci N, Ricci P, Gennaro V, Garbisa S. Mobile phones and head tumours. The 

descrepancies in cause-effect relationships in the epidemiological studies –How do they arise? 
Environ Health. 2011 Jun 17;10:59.  http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3146917/  

Abstract: Results: Blind protocols, free from errors, bias, and financial conditioning factors, give 
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positive results that reveal a cause-effect relationship between long-term mobile phone use or latency 

and statistically significant increase of ipsilateral head tumour risk, with biological plausibility. Non-

blind protocols, which instead are affected by errors, bias, and financial conditioning factors, give 

negative results with systematic underestimate of such risk. However, also in these studies a statistically 

significant increase in risk of ipsilateral head tumours is quite common after more than 10 years of 

mobile phone use or latency. The meta-analyses, our included, examining only data on ipsilateral 

tumours in subjects using mobile phones since or for at least 10 years, show large and statistically 

significant increases in risk of ipsilateral brain gliomas and acoustic neuromas. Conclusions: Our 

analysis of the literature studies and of the results from meta-analyses of the significant data alone 

shows an almost doubling of the risk of head tumours induced by long-term mobile phone use or 

latency. 
 

90 Li CY, Sung FC. Association between occupational exposure to power frequency electromagnetic 

fields and amyotrophic lateral sclerosis: Am J Ind Med. 2003 Feb;43(2):212-20 Review 

http://www.ncbi.nlm.nih.gov/pubmed/12541277 Abstract: BACKGROUND:  For the past two decades, 

there has been concern over electromagnetic exposure and human health. While most research has 

focused on cancer and reproductive outcomes, there is interest in the relationship between 

electromagnetic fields (EMF) and neurodegenerative diseases. METHODS:  We review epidemiological 

findings and evidence regarding the association between occupational exposure to power frequency 

EMFs and amyotrophic lateral sclerosis (ALS). Medline was searched for citations related to 

occupational hazards and ALS, literature reviews and epidemiological evaluations. RESULTS:  Nine out 

of the ten epidemiological studies that have been conducted on the risk of ALS in relation to 

occupational exposure to EMF show moderate to strong relative risk estimates that supported a link 

between them. Although data from these studies was consistent, the causal inference to a link between 

EMF exposure and ALS is restricted mainly due to the lack of direct information on EMF exposure and 

incomplete consideration of the other potential risk factors for ALS at workplaces. For instance, electric 

shock, in particular, is more common in electrical occupations than in any other occupations. 

CONCLUSIONS:  This review concludes that further studies should consider investigating the separate 

effect of EMF exposure and electrical shocks to make more specific interpretations. On-site 

measurements of EMF should be conducted to include information on EMF exposure from residences as 

well as workplaces to improve exposure assessment. 

 

91 Marino AA, Carrubba S. The effects of mobile-phone electromagnetic fields on brain electrical 

activity: a critical analysis of the literature. Electromagn Biol Med. 2009;28(3):250-74.  

http://www.ncbi.nlm.nih.gov/pubmed/20001702  Review Abstract: We analyzed the reports in which 

human brain electrical activity was compared between the presence and absence of radio-frequency and 

low-frequency electromagnetic fields (EMFs) from mobile phones, or between pre- and post-exposure to 

the EMFs. Of 55 reports, 37 claimed and 18 denied an EMF-induced effect on either the baseline electro 

encephalogram (EEG), or on cognitive processing of visual or auditory stimuli as reflected in changes in 

event-related potentials. The positive reports did not adequately consider the family-wise error rate, the 

presence of spike artifacts in the EEG, or the confounding role of the two different EMFs. The negative 

reports contained neither positive controls nor power analyses. Almost all reports were based on the 

incorrect assumption that the brain was in equilibrium with its surroundings. Overall, the doubt 

regarding the existence of reproducible mobile-phone EMFs on brain activity created by the reports 

appeared to legitimate the knowledge claims of the mobile-phone industry. However, it funded, partly or 

wholly, at least 87% of the reports. From an analysis of their cognitive framework, the common use of 

disclaimers, the absence of information concerning conflicts of interest, and the industry's donations to 

the principal EMF journal, we inferred that the doubt was manufactured by the industry. The crucial 

scientific question of the pathophysiology of mobile-phone EMFs as reflected in measurements of brain 

electrical activity remains unanswered, and essentially unaddressed. 
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92 McCarty DE, Carrubba S, Chesson AL, Frilot C, Gonzalez-Toledo E, Marino AA. Electromagnetic 

hypersensitivity: evidence for a novel neurological syndrome.  Int J Neurosci. 2011 Dec;121(12):670-6. 

Review http://www.ncbi.nlm.nih.gov/pubmed/21793784 [Copy filed in Docket] Abstract: 

OBJECTIVE:  We sought direct evidence that acute exposure to environmental-strength electromagnetic 

fields (EMFs) could induce somatic reactions (EMF hypersensitivity). METHODS:  The subject, a 

female physician self-diagnosed with EMF hypersensitivity, was exposed to an average (over the head) 

60-Hz electric field of 300 V/m (comparable with typical environmental-strength EMFs) during 

controlled provocation and behavioral studies. RESULTS:  In a double-blinded EMF provocation 

procedure specifically designed to minimize unintentional sensory cues, the subject developed temporal 

pain, headache, muscle twitching, and skipped heartbeats within 100 s after initiation of EMF exposure 

(p < .05). The symptoms were caused primarily by field transitions (off-on, on-off) rather than the 

presence of the field, as assessed by comparing the frequency and severity of the effects of pulsed and 

continuous fields in relation to sham exposure. The subject had no conscious perception of the field as 

judged by her inability to report its presence more often than in the sham control. DISCUSSION:  The 

subject demonstrated statistically reliable somatic reactions in response to exposure to subliminal EMFs 

under conditions that reasonably excluded a causative role for psychological processes. CONCLUSION:  

EMF hypersensitivity can occur as a bona fide environmentally inducible neurological syndrome. 

 

93  McRee DI, Elder JA, Gage MI, Reiter LW, Rosenstein LS, Shore ML, Galloway WD, Adey WR, Guy 

AW. Effects of noinionizing radiation on the central nervous system, behavior, and blood: a progress 

report. Environ Health Perspect. 1979 Jun;30:123-31. Review 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1637719/pdf/envhper00475-0118.pdf  Abstract: This 

paper presents a progress report on the U. S. research which has been designated as collaborative 

research with the Soviet Union to study the biological effects of nonionizing radiation on the central 

nervous system, behavior, and blood. Results of investigations to study the effects of microwaves on 

isolated nerves, synaptic function, transmission of neural impulses, electroencephalographic recordings, 

behavior, and on chemical, cytochemical and immunological properties of the blood are presented. 

Specifically, the effects of microwave exposure on chick brain and cat spinal cords, on EEG patterns of 

rats, on behavioral of neonatal rats exposed during development, on behavior of adult rats, on behavior 

of rhesus monkeys and on the pathology, hematology, and immunology of rabbits will be reported in a 

summary format. Much of the information is new and has not been published previously. Excerpt (Pg 

131):  Based on the limited data obtained in this study, it may be concluded that microwave exposure 

suppresses, at least slightly, immune competence. Based on results reported,  microwaves most likely 

suppress both T- and B-cell populations. PHA and ConA are strict T-cell mitogens, while PWM is 

mitogenic for both T- and B-cells.  

 

94 Mild KH, Hardell L, Kundi M, Mattsson  MO. Mobile Telephones And Cancer: Is There Really No 

Evidence of An Association? International Journal Of Molecular Medicine 12: 67-72, 2003  (Review) 

Www.Avaate.Org/Img/Pdf/Int_J_Mol_Med_2003_12_67.Pdf [Copy filed in Docket] Excerpt (pg. 67 ): 

The Swedish Radiation Protection Authority (SSI) recently engaged two US epidemiologists to review 

published epidemiological studies on the relationship between the use of mobile telephones and cancer 

risk.They were Drs John D. Boice Jr and Joseph K. McLaughlin from the private company 

International Epidemiology Institute (IEI). In their review [(1), here referred to as the SSI report], 

they claimed that no consistent evidence was observed for increased risk of brain cancer, meningioma, 

acoustic neuroma, ocular melanoma, or salivary gland cancer due to mobile phone use. However, these 

two epidemiologists were co-authors of the Danish cohort study by Johansen et al (2), which is 

among the reviewed studies. The Danish Cancer Fund, two Danish mobile phone net operators and IEI 

financed this study. Boice and McLaughlin were also co-authors of the Danish melanoma study by 

Johansen et al (3). Additionally, one of the US studies (4) that was classified as well designed in the 
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SSI report was preceded by a publication on study design (5). In this publication John Boice was co-

author. Inskip et al (4) referred regarding material and methods to that particular article about study 

design: ‘the study methods have been described in detail previously’ (5). Thus, the very positive words 

by Boice and McLaughlin about these studies should be viewed with this as background. John 

Boice and Joseph McLaughlin did not declare if they had any conflict of interest. The letter from 

the Swedish Radiation Protection Authority  (SSI) to Dr Boice asking for ‘evaluation of epidemiological 

studies on cellular telephones and cancer risks’ was dated 15th May, 2002. The letter stated that ‘the 

report should be ready within 2 to 4 weeks after the publication of the new Swedish data’. In fact the 

Swedish studies constituted two of the reviewed 10 epidemiological studies, but of the 14 pages 

discussing all studies, 7 pages were devoted to the two Swedish studies alone. The aim of the SSI report 

was to give a balanced presentation of the evidence, which in our opinion was not achieved. A balanced 

presentation should view the evidence from all sides. Starting from the hypothesis of no association, 

what are the strengths of the studies showing no effect and what are the weaknesses of those showing an 

effect. But the review should also look the other way: if actually there is an association, what are the 

strengths of the studies showing an effect and what are the weaknesses of those that do not? In the 

present case the discussion is highly unbalanced in favour of those studies that did not show 

biological effects of exposure to emissions from mobile phones.  

 

 

95 Navel Medical Research Institute; Glaser Z. Bibliography of Reported Biological Effects & Clinical 

Manifestations Attributed to Micowave & Radiofrequency Radiation., Navel Bureau of Medicine & 

Surgery, Report No. 2. 1971 (Copy available) Abstract: More than 2000 references on the biological 

responses to radio frequency and microwave radiation, published up to June 1971, are included in the 

bibliography.* Particular attention has been paid to the effects on man of non-ionizing radiation at these 

frequencies. The citations are arranged alphabetically by author, and contain as much information as 

possible so as to assure effective retrieval of the original documents. An outline of the effects which 

have been attributed to radio frequency and microwave radiation is also part of the report. Excerpt (Pg. -  

) B. Changes in Physiologic Function; C. Central Nervous System; D. Automomic Nervous System 

Effects; E/ Peripheral Nervous System Effects; F. Psychological Disorders - Human; G. Behavorial 

Changes – Animal; H. Blood disorders; I. Vascular Disorders; J. Enzyme and other Biochemical 

Changes; K. Metabolic Disorders; L. Gastro-intestinal disorder; M. endocrine Gland Changes; N. 

Histological changes; O. Genetic & Chromosomal Changes; P. Pearl Chain Effect 

 

96 Nittby H, Brun A, Eberhardt J, Malmgren L, Persson BR, Salford LG. Increased blood-brain barrier 

permeability in mammalian brain 7 days after exposure to the radiation from a GSM-900 mobile 
phone.Pathophysiology. 2009 Aug;16(2-3):103-12. Review 

http://www.ncbi.nlm.nih.gov/pubmed/19345073 Abstract; Microwaves were for the first time produced 

by humans in 1886 when radio waves were broadcasted and received. Until then microwaves had only 

existed as a part of the cosmic background radiation since the birth of universe. By the following 

utilization of microwaves in telegraph communication, radars, television and above all, in the modern 

mobile phone technology, mankind is today exposed to microwaves at a level up to 10(20) times the 

original background radiation since the birth of universe. Our group has earlier shown that the 

electromagnetic radiation emitted by mobile phones alters the permeability of the blood-brain barrier 

(BBB), resulting in albumin extravasation immediately and 14 days after 2h of exposure. In the 

background section of this report, we present a thorough review of the literature on the demonstrated 

effects (or lack of effects) of microwave exposure upon the BBB. Furthermore, we have continued our 

own studies by investigating the effects of GSM mobile phone radiation upon the blood-brain barrier 

permeability of rats 7 days after one occasion of 2h of exposure. Forty-eight rats were exposed in TEM-

cells for 2h at non-thermal specific absorption rates (SARs) of 0mW/kg, 0.12mW/kg, 1.2mW/kg, 

12mW/kg and 120mW/kg. Albumin extravasation over the BBB, neuronal albumin uptake and neuronal 
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damage were assessed. Albumin extravasation was enhanced in the mobile phone exposed rats as 

compared to sham controls after this 7-day recovery period (Fisher's exact probability test, p=0.04 and 

Kruskal-Wallis, p=0.012), at the SAR-value of 12mW/kg (Mann-Whitney, p=0.007) and with a trend of 

increased albumin extravasation also at the SAR-values of 0.12mW/kg and 120mW/kg. There was a 

low, but significant correlation between the exposure level (SAR-value) and occurrence of focal albumin 

extravasation (r(s)=0.33; p=0.04). The present findings are in agreement with our earlier studies where 

we have seen increased BBB permeability immediately and 14 days after exposure. We here discuss the 

present findings as well as the previous results of altered BBB permeability from our and other 

laboratories. 

97 Noonan CW, Reif JS, Yost M et al,  Occupational exposure to magnetic fields in case-referent studies 

of neurodegenerative diseases. Scand J Work Environ Health 2002;28:42–8. Review 

http://www.ncbi.nlm.nih.gov/pubmed/11871851   Abstract: OBJECTIVES:  Case-referent studies of 

Alzheimer's disease, amyotrophic lateral sclerosis, and Parkinson's disease were conducted to explore 

the relationship between these neurodegenerative diseases and occupational exposure to magnetic fields. 

Three methods of exposure assessment were used for the comparison, and the consistency of findings 

between these approaches was evaluated. METHODS:  Separate case-referent sets were formed from 

among recorded deaths of males in the state of Colorado for the years 1987 through 1996. The following 

three methods of exposure assessment were used: a dichotomous grouping of electrical versus 

nonelectrical occupations, a three-tiered grouping of potential magnetic-field exposure based on a 

combination of job title and industry, and categories of exposure based on the means of the magnetic 

fields estimated from a job-exposure matrix. RESULTS:  A positive association was observed for 

Parkinson's disease with all the methods of magnetic-field exposure assessment, the odds ratio (OR) for 

the highest category in the job-exposure matrix being 1.50 [95% confidence interval (95% CI) 1.02-

2.19]. Amyotrophic lateral sclerosis was associated with a history of electrical occupations (OR 2.30, 

95% CI 1.29-4.09) but not with magnetic-field exposure as estimated by the job-exposure matrix. No 

consistent associations with magnetic fields were observed for Alzheimer's disease. CONCLUSIONS:  

This study provides some support for an association between occupational magnetic-field exposure and 

Parkinson's disease, but the findings are novel and require replication. Associations with the other 

neurodegenerative diseases were inconsistent and dependent on the method of  

 

98 Oberfeld G. A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic 

Fields (ELF and RF) Section 22 – Precaution in Action Global Public Health Advice Following 
BioInitiative 2007. BioInitiative Working Group, BioInitiative Report, 2012. Review [Copy filed in 

Docket] Excerpt (pg. 29): The European Parliament, the Council of Europe and various governmental 

agencies in Europe, Scandinavia, Israel, North America, India and Asia have called for better warnings, 

to reduce or eliminate exposures from wireless devices, to label devices with health warnings, to 

develop new, lower public safety standards, to protect sensitive subgroups (children, people who are 

sensitized to EMF and wireless radiation already (electrosensitivity), and to inform and protect pregnant 

women and their young from unnecessary exposures. The countries of France, Italy, Belgium, the 

Principality of Liechtenstein, Switzerland, Austria, the United Kingdom, and others have led in 

proposing new restrictions on wireless exposures, based on scientific and public health reviews of the 

evidence. The US Government Accountability Office has called for review of American (FCC) safety 

limits for wireless devices. 

 

99 Ontario Catholic Teachers Association, A Position Regarding The Use Of Non-Ionizing 

ElectromagneticRadiation, Including Wifi, In The Workplace OECTA Provincial Health and Safety 

Committee, 2012 [Copy filed in Docket] Controls for WiFi would best be guided by the ALARA 

principle (As Low As Reasonably Achievable), as well as by applying the concept of prudent avoidance 



Page 34 of 44 

 

(of nonionizing radiation). Section 25 (2)(h), of the OHSA states “An employer shall take every 

precaution reasonable in the circumstances for the protection of a worker”. Examples of prudent 

avoidance control measures may include, but need not be limited to: • The continued use of wired 

technology as most existing buildings are currently wired with Ethernet. • Ensuring new 

buildings/construction includes a fully wired Ethernet  infrastructure. • Where new network connections 

are required, add to the existing wired network by running new wiring to that location. It is still less 

expensive to add the odd Ethernet drop each year than to add a completely redundant wireless system to 

the entire facility. • Where new wired locations are not practical, consider using a PowerLine HD 

Ethernet Adapter (or similar technology) to pass a network signal through existing electrical lines. D-

Link® is just one manufacturer that offers PowerLine Ethernet Adapters that allow the use of existing 

electrical wiring to act as Ethernet wires to create or extend a network by turning every power outlet in 

to a potential ethernet port.   

 

100 Panagopoulos DJ, Margaritis LH. In Mobile Telephones Chapter 3: Mobile Telephony Radiation 

Effects On Living Organisms. Nova Science Publishers, 2008 ISBN: 978-1-60456-436-5 [Copy filed in 

Docket] This chapter reviews briefly the most important experimental, clinical and statistical findings 

and presents more extensively a series of experiments, concerning cell death induction on a model 

biological system. Mobile telephony radiation is found to decrease significantly and non thermally insect 

reproduction by up to 60%, after a few minutes daily exposure for only few days. Both sexes were found 

to be affected. The effect is due to DNA fragmentation in the gonads caused by both types of digital 

mobile telephony radiation used in Europe, GSM 900MHz, (Global System for Mobile 

telecommunications), and DCS 1800MHz, (Digital Cellular System). GSM was found to be even more 

bioactive than DCS, due to its higher intensity under equal conditions. The decrease in reproductive 

capacity seems to be non-linearly depended on radiation intensity, exhibiting a peak for intensities 

higher than 200 µW/cm2 and an intensity “window” around 10µW/cm2 where it becomes maximum. 

 

 

101 Phillips JL, Singh NP, Lai H. Electromagnetic fields and DNA damage. Pathophysiology. 2009 

Aug;16(2-3):79-88. Epub 2009 Mar 4. Review  http://www.ncbi.nlm.nih.gov/pubmed/19264461 [Copy 

Filed in Docket] Excerpt  (pg. 84) While weight of evidence is gaining favor with regulators, its 

application by scientists to decide matters of science is often of questionable value. One of the reasons 

for this is that there generally is no discussion or characterization of what weight of evidence actually 

means in the context in which it is used. Additionally, the distinction between weight of evidence and 

strength of evidence often is lacking or not defined, and differences in methodologies between 

investigators are not considered. Consequently, weight of evidence generally amounts to what Krimsky 

refers to as a “seat-of-the-pants qualitative assessment.” Krimsky points out that according to this view, 

weight of evidence is “a vague term that scientists use when they apply implicit, qualitative, and/or 

subjective criteria to evaluate a body of evidence.” Such is the case in the reviews by Juutilainen and 

Lang  and Verschaeve and Maes. There is little emphasis on a critical analysis of similarities and 

differences in biological systems used, exposure regimens, data produced, and investigator’s 

interpretations and conclusions. Rather, there is greater emphasis on the number of publications either 

finding or not finding an effect of RFR exposure on some endpoint. (pg. 85, first paragraph) RFR 

exposure does indeed appear to affect DNA damage and repair, and the total body of available data 

contains clues as to conditions producing effects and methodologies to detect them. This view is in 

contrast to that of those who believe that studies unable to replicate the work of others are more credible 

than the original studies, that studies showing no effects cancel studies showing an effect, or that studies 

showing effects are not credible simply because we do not understand how those effects might occur. 

 

102 Porte Alegre Resolution: International Workshop on Non-Ionizing Radiation,Health and 
Environment 2009, sponsored by Brazilian Health Ministry, Porto Alegre Environmental Council, 
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CEVS/RS, ICEMS and others [Signed by 52 international MDs, PhDs, Professors & scientists] 

Review [Copy filed in Docket] Excerpt: We agreed that the protection of health, well-being and the 

environment requires immediate adoption of the Precautionary Principle, which states, "when there are 

indications of possible adverse effects, though they remain uncertain, the risks from doing nothing may 

be far greater than the risks of taking action to control these exposures. The Precautionary Principle 

shifts the burden of proof from those suspecting a risk to those who discount it", until new scientific 

discoveries are recognized as the only criterion for the establishment or modification of non-ionizing 

radiation exposure standards;.. We are concerned about the body of evidence that indicates that exposure 

to electromagnetic fields interferes with basic human biology and may increase the risk of cancer and 

other chronic diseases. The exposure levels at which these effects have been observed are many times 

lower than the standards promulgated by the International Commission for Non-Ionizing radiation 

Protection (ICNIRP) [4] and the IEEE's International Committee on Electromagnetic Safety (ICES) [5]. 

These standards are obsolete and were derived from biological effects of short-term high intensity 

exposures that cause health effects by temperature elevation and nerve excitation discovered decades 

ago. Recent research indicates that electromagnetic fields could cause detrimental health effects even at 

very low levels of exposure. The ICNIRP and IEEE/ICES standards are being supported and promoted 

by interested parties to avoid precautionary technical planning, precautionary laws, and precautionary 

advice to the public 

 

 

103 Röösli M, Rapp R, Braun-Fahrländer C. [Radio and microwave frequency radiation and health--an 

analysis of the literature]. Gesundheitswesen. 2003 Jun;65(6):378-92. Review 

http://www.ncbi.nlm.nih.gov/pubmed/12836129   Abstract: This paper gives an overview of scientific 

knowledge in health research on the effects from radio and microwave frequency radiation, at levels to 

which the general population is typically exposed. The review is based on human experimental and 

epidemiological studies and concludes that the existing scientific knowledge base is too limited to draw 

final conclusions on the health risk from exposure in the low-dose range; that it can be concluded 

mechanisms other than the established thermal mechanisms exist; and that  because of the present 

fragmentary scientific database, a precautionary approach when dealing with radio and microwave 

frequency radiation is recommended for the individual and the general population. mammary lumps and 

also accelerates the onset of such lesions when compared to animals exposed to only 10 rads or only 

1000 µT MF or not exposed (negative control group). 

 

104 Ruediger  HW.  Genotoxic effects of radiofrequency electromagnetic fields. Pathophysiology, 2009 

Aug, Vol 16: 89-102  http://www.pathophysiologyjournal.com/article/S0928-4680(09)00016-9/abstract 

Review [Copy filed in Docket] Abstract: Taking altogether there is ample evidence that RF-EMF can 

alter the genetic material of exposed cells in vivo and in vitro and in more than one way. This genotoxic 

action may be mediated by microthermal effects in cellular structures, formation of free radicals, or an 

interaction with DNA-repair mechanisms… 

 

106 Ruiz-Gómez MJ, Martínez-Morillo M. Electromagnetic fields and the induction of DNA strand 

breaks. Electromagn Biol Med. 2009;28(2):201-14. http://www.ncbi.nlm.nih.gov/pubmed/19811402 

Abstract: We found 29 studies (genotoxic and epigenetic) about the induction of DNA-SB by MF. 50% 

showed effect of MF and 50% showed no DNA-SB. 

 

107 Russian National Committee on Non-Ionizing Radiation Protection, Necessity to Regulate Strictly the 

use of Wi-Fi in Kindergarten & Schools. June 12, 2012 Review [Copy Filed in Docket] Excerpt (pg 1): 

Electromagnetic radiation from Wi-Fi creates an additional burden for the child brain, whose body is in 

a state of development and the formation of mental activity. During this period, children are most 

susceptible to adverse environmental factors (WHO, publication number 3,April 2003).It is necessary to 
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note that the existing standards have been developed, without consideration of this additional exposure 

of EMF.  (2) To recommend the usage of wired networks in schools and educational institutions, rather 

than a network using wireless broadband systems, including Wi-Fi. 

 

108 Russian National Committee On Non-Ionizing Radiation Protection,  Resolution: Electromagnetic 

Fields From Mobile Phones: Health Effect On Children And Teenagers April, 2011, Moscow, Russia 

[Copy Filed in Docket] Excerpt (Page 7): Taking into account the RNCNIRP position and the 

precautionary measures suggested by WHO, the Committee considers that urgent measures must be taken 

because of the inability of children to recognize the harm from the mobile phone use and that a mobile 

phone itself can be considered as an uncontrolled source of harmful exposure. 1. It is required that the 

information that a mobile phone is a source of RF EMF is clearly shown on the phone’s body (or any 

other telecommunication device). 2. It is required that the “User’s Guide” contains information that a 

mobile phone (personal wireless communication tool using electromagnetic communication method, etc.) 

is a source of harmful RF EMF exposure. Usage of a mobile phone by children and adolescents under 18 

years old is not recommended by the Sanitary Rule SanPiN 2.1.8/2.2.4.1190-03, and mobile phone use 

requires implementation of precautionary measures in order to prevent health risks. Mobile phone use by 

pregnant women is not recommended in order to prevent risk for a fetus. 

 

109 Salford, L. G., H. Nittby, and B. R. Persson. A Rationale for a Biologically-based Public Exposure 

Standard for Electromagnetic Fields (ELF and RF) Section-10 Effects of Electromagnetic Fields 
From Wireless Communication upon the Blood-Brain Barrier.  BioInitiative Working Group, 

BioInitiative Report, 2012. Review [Copy filed in Docket] Excerpt (Pg. 44 ): Based upon what has been 

presented here, we feel that the WHO IARC classification of RFR at the level 2B is adequate at present.  

The question whether existing FCC/IEE and/or ICNIRP public safety limits and reference levels are 

adequate to protect the public is not easily answered. The reported studies on EMF induced BBB 

disruption have shown partially contradictory results from different laboratories. However, the fact that 

an abundance of studies do show effects is an important warning. This is true even if it can be 

summarized that the effects most often are weak and are seen in about 40% of the exposed animals.  

Excerpt (Pg. 45): However, we have stressed the following opinion in several publications during the 

past years: - “The intense use of mobile phones, not least by youngsters, is a serious memento. A neuronal 

damage may not have immediately demonstrable consequences, even if repeated. It may, however, in the 

long run, result in reduced brain reserve capacity that might be unveiled by other later neuronal disease 

or even the wear and tear of ageing. We can not exclude that after some decades of (often), daily use, a 

whole generation of users, may suffer negative effects such as autoimmune and neuro-degenerative 

diseases maybe already in their middle age”.  One remarkable observation, which we have made in our 

studies throughout the years, is that exposure with whole-body average power densities below 10 mW/kg 

gives rise to a more pronounced albumin leakage than higher power densities, all at non-thermal levels. 

These very low SAR-values, such as 1 mW/kg, exist at a distance of more than one meter away from the 

mobile phone antenna and at a distance of about 150–200 m from a base station. Further, when a mobile 

phone operating at 915 MHz (and its antenna) is held 1.4 cm from the human head, the very low SAR 

levels of 10 mW/kg exist in deep-lying parts of the human brain such as the basal ganglia, and the power 

density of 1 mW/kg and less is absorbed in thalamus bilaterally. With this information as a background, it 

is difficult to recommend safety limits as the function of existing mobile systems might not allow for 

limits that produce SAR levels below 1 or 0,1 mW/kg in the human brain, which are reported to cause a 

pathological leakage of the BBB and to neuronal damage. 

 

110 Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR) 2009  Report, 

Research Needs And Methodology To Address The Remaining Knowledge Gaps On The Potential 

Health Effects Of EMF- Section  4.1.1.2. Health effects of RF fields from wireless communication in 
children.  European Commission, Directorate C: Public Health and Risk Assessment Unit C7 - Risk 
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Assessment, Brussels. Review 

http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_024.pdf  [Copy filed in 

Docket] Excerpt (pg. 5): Recently, SCENIHR delivered its opinion on Health Effects of Exposure to 

EMF where considerable knowledge gaps in a number of areas regarding possible health effects from 

various frequency bands were identified (SCENIHR 2009). Accordingly, a number of research 

recommendations were suggested to overcome deficiencies in data necessary for proper risk assessment. 

1. Research recommendations; Radio frequency fields - Health effects from RF fields from wireless 

communication in adults (prospective cohort study). - Health effects from RF fields from wireless 

communication in children (interdisciplinary research including dosimetry, epidemiology and animal 

studies). - RF field mechanisms and verification of important but preliminary findings (experiments 

testing the existence of modulation-specific effects or demodulation of RF signals in biological 

structures; experimental studies on EEG patterns and sleep.  (Excerpt, pg. 16): Study type: 

Interdisciplinary research including  DOSIMETRY, EPIDEMIOLOGY, and ANIMAL STUDIES. 

Rationale/justification: Children are exposed to RF fields from mobile telecommunications equipment 

earlier and thus have longer life-time exposure than present day adults. They may also be more 

susceptible than adults due to anatomical and morphological differences and as they are exposed during 

development. Available and ongoing research is mainly limited to case control studies on childhood brain 

tumours. Hardly any research has been done on the effects of exposure to EMF on the development of 

the central nervous system, on cognitive functions in children, and on behaviour. More data are also 

needed on children younger than those who have been studied to date. Animal experiments on early brain 

and behaviour development can answer some of the questions related to effects on children 

 

111 Simkó M. Cell type specific redox status is responsible for diverse electromagnetic field effects. Curr 

Med Chem. 2007;14(10):1141-52. http://www.ncbi.nlm.nih.gov/pubmed/17456027 Review Abstract:: 

In this review, a general overview is given about oxidative stress, as well as experimental studies are 

reviewed as they are related to changes in oxidant and antioxidant content after ELF-EMF exposure 

inducing different biological effects. Finally, we conclude from our review that modulations on the 

oxidant and antioxidant level through ELF-EMF exposure can play a causal role in cancer development. 

 

112 Soffritti M, Belpoggi F, Lauriola M, Tibaldi E, Manservisi F, Accurso F, Chiozzotto D, Giuliani L. 

Mega-experiments on the carcinogenicity of Extremely Low Frequency Magnetic Fields (ELFMF) 

on Sprague-Dawley rats exposed from fetal life until spontaneous death: plan of the project and early 
results on mammary carcinogenesi. Eur. J. Oncol. Library, vol. 5, 2002. Cesare Maltoni Cancer 

Research Center, Ramazzini Institute, Bologna, Italy,  funded by National Institute for Prevention and 

Safety at Work (ISPESL), Rome, Italy. Review 

http://www.icems.eu/papers/ramazzini_library5_part2.pdf Abstract:  In 2002 Ramazzini Institute 

launched an experimental research project to evaluate the potential carcinogenic effects of power 

frequency magnetic fields in Sprague- Dawley rats exposed from prenatal life until spontaneous death to 

sinusoidal 50 Hzmagnetic fields (S-50HzMF) at various intensity levels, or in association with other 

agents. For this objective, 4 experiments were planned as an integrated experimental project aiming to: 

1) assess the qualitative- quantitative potential carcinogenic effects on S-50HzMF in various different 

exposure situations, with referenceto intensity and continuity/discontinuity of the electric current; 2) 

evaluate the effects on reproductivity and embryo/fetus toxicity of S-50Hz MF; 3) assess the 

syncarcinogenic effects of S-50Hz MF and other electromagnetic fields (γ-radiation); 4) assess the 

syncarcinogenic effects of S-50Hz MF and carcinogenic chemical agents such as formaldehyde and 

Aflatoxin B1; 5) evaluate, by molecular biology analysis, the  possible pathogenic mechanisms at the 

basis of carcinogenesis. In the research project are included the evaluation of 2,100 breeders and 7,133 

offspring. In the present report will be illustrate the design of the global project and the first result 
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concerning the carcinogenic effects to the mammary gland in females exposed to S-50Hz MF from fetal 

life until death as well as to 10 rads γ-radiation delivered in one shot at 6 weeks of age.  Excerpt (pg. 

228): It is clear that the exposure to both MF and γ-radiation increases the incidence of 

113 Trošić I, Pavičić I, Marjanović AM, Bušljeta I. Non-thermal biomarkers of exposure to 

radiofrequency/microwave radiation. Arh Hig Rada Toksikol. 2012;63 Suppl 1:67-73. Review 

http://www.ncbi.nlm.nih.gov/pubmed/22548854  [Copy Available] Abstract: This article gives a review 

or several hypotheses on the biological effects of non-thermal radiofrequency/microwave (RF/MW) 

radiation and discusses our own findings from animal and in vitro studies performed over the last 

decade. We have found that RF/MW radiation disturbs cell proliferation and leads to cell differentiation 

in the bone marrow, which is reflected in the peripheral blood of rats. Repeated RF/MW radiation can 

also temporarily disrupt melatonin turnover. The observed changes seem to be a sign of adaptation to 

stress caused by irradiation rather than of malfunction. The article looks further into the basic 

mechanisms of RF/MW biological action, including cell growth parameters, colony-forming ability, 

viability, and the polar and apolar protein cytoskeleton structures. The observed reversible cell changes 

significantly obstructed cell growth. In contrast to the apolar intermediate proteins, the intracellular 

polar microtubule and actin fibres were damaged by radiation in a time-dependent manner. These 

significantly altered parameters can be considered as the biomarkers of exposure. Future research 

should combine dosimetry, experimental studies, and epidemiological data. 

 

114 Verschaeve L, Juutilainen J, Lagroye I, Miyakoshi J, Saunders R, de Seze R, Tenforde T, van Rongen 

E, Veyret B, Xu Z. In vitro and in vivo genotoxicity of radiofrequency fields. Mutat Res. 2010 

Dec;705(3):252-68. Epub 2010 Oct 16. http://www.ncbi.nlm.nih.gov/pubmed/20955816 Excerpt: Many 

of the positive studies may well be due to thermal exposures, but a few studies suggest that biological 

effects can be seen at low levels of exposure. Overall, however, the evidence for low-level genotoxic 

effects is very weak. 

 

115 Verschaeve L. Genetic damage in subjects exposed to radiofrequency radiation. Mutat Res. 2009 

;681:259–270. [PubMed] Excerpt: A majority of these studies do show that RF-exposed individuals 

have increased frequencies of genetic damage (e.g., chromosomal aberrations) in their lymphocytes or 

exfoliated buccal cells. However, most of the studies, if not all, have a number of shortcomings that 

actually prevents any firm conclusion. 

 

116 U.S. National Toxicology (2011) Cell Phone Radiofrequency Radiation Studies. National Institute of 

Environmental Health Sciences NIH-HHS [an anticipated completion in 2013, with subsequent 

reporting and peer review of the data in 2013–2014] 

http://www.niehs.nih.gov/health/assets/docs_a_e/cell_phone_radiofrequency_radiation_studies_508.pdf 

Excerpt: Currently, wireless communication devices are used by more than 302 million Americans, or 

greater than 96 percent of the U.S. population.
 
Given this large number of users, if adverse health effects 

are shown to be associated with cell phone use, this could potentially be a widespread public health 

concern. The nomination for the National Toxicology Program (NTP) to study cell phone 

radiofrequency radiation was made by the U.S. Food and Drug Administration (FDA) because of the 

following: • Widespread human exposure.  •Current exposure guidelines are based largely on protection 

from acute injury from thermal effects. • Little is known about potential health effects of long-term 

exposure to radiofrequency radiation.• Sufficient data from human studies may not be available for 

several years. 

 

117 U.S. National Research Council 2008 Report, Identification of Research Needs Relating to Potential 

Biological or Adverse Health Effects of Wireless Communication Devices 
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http://www.nap.edu/catalog/12036.html  Review [Copy filed in Docket] ; The National Research 

Council was organized by the National Academy of Sciences in 1916 to associate the broad community 

of science and technology with the Academy’s purposes of furthering knowledge and advising the 

federal government. National Research Council, whose members are drawn from the councils of the 

National Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine. 

Excerpt (pg 5): Research Needs 1. There is a need to characterize exposure of juveniles, children, 

pregnant women, and fetuses, both for personal wireless devices (e.g., cell phones, wireless personal 

computers [PCs]) and for RF fields from base station antennas including gradients and variability of 

exposures, the Environment in which devices are used, and exposures from other sources, multilateral 

exposures, and multiple frequencies. 2. Wireless networks are being built very rapidly, Research Gaps 

Research Ongoing 1. Although several dosimetric models are currently available for children and 

individuals of reduced stature, a research gap remains in the further development of models of several 

heights for men, women, and children of various ages for use in the characterization of SAR 

distributions for exposures characteristic of cell phones, wireless PCs, and base stations. Judged to Be of 

Lower Priority 2. Presently, there is negligible or relatively little knowledge of local SAR concentration 

(and likely heating) in close proximity to metallic adornments and implanted medical devices for the 

human body. (pg. 6) Children Research Needs 1. Prospective Cohort Studies of Pregnancy and 

Childhood. Children are potentially exposed from conception through maternal wireless device use and 

then postnatally when they themselves become users of mobile phones. 2. Case-control Study of 

Children Mobile Phone Users and Brain Cancer. Owing to widespread use of mobile phones among 

children and adolescents and the possibility of relatively high exposures to the brain, investigation of the 

potential effects of RF fields in the development of childhood brain tumors is warranted. Research Gaps 

Research Ongoing 1. Case-control studies of childhood cancer with improved exposure assessment 

taking into account all major fixed point sources of RF exposure (base stations, AM, FM, TV antennas, 

and other sources). 

 

118 Westerman R, Hocking B. Diseases of modern living: neurological changes associated with mobile 

phones and radiofrequency radiation in humans. Neurosci Lett. 2004 May 6;361(1-3):13-6. 

http://www.ncbi.nlm.nih.gov/pubmed/15135881 Review. Abstract: Health effects of radiofrequency 

radiations (RFR) including mobile phone technology and the adequacy of their safety standards remain 

uncertain. Case reports of peripheral neurological effects of RFR describe mainly disturbances of 

noxious sensation (dysaesthesia). Cases associated with other RFR sources as well as mobile phone 

technology are examined seeking insights into neurophysiological mechanisms and safety levels. Cases 

have arisen after exposure to much of the frequency range (low MHz to GHz). In some instances 

symptoms are transitory, but may be lasting in others. After very high intensity exposures nerves may be 

grossly injured. However, after lower intensity exposures which may result in dysaesthesia, ordinary 

nerve conduction studies demonstrate no abnormality although current perception threshold studies may. 

Only a small proportion of similarly exposed persons develop symptoms. The role of modulations (e.g. 

pulses) needs clarification. Some of these observations are not consistent with the prevailing hypothesis 

that all health effects of RFR arise from thermal mechanisms. It is concluded that RFR from mobile 

phones can cause peripheral neurophysiological changes in some persons. The effects occur at exposure 

levels below the present safety levels for RFR. Possible non-thermal mechanisms are discussed and may 

point to future directions of research. 

 

119. Wiart J, Hadjem A, Varsier N, Conil E. Numerical dosimetry dedicated to children RF exposure. Prog 

Biophys Mol Biol. 2011 Dec;107(3):421-7. Review. http://www.ncbi.nlm.nih.gov/pubmed/22005525 

Abstract: Children are more and more using wireless communication systems. This growth has 

strengthened public concern and has highlighted the need to assess the radio frequency (RF) exposure of 

children. In dosimetry, taking advantage of the improvement of High Performance Calculation systems, 
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great efforts have been carried out to improve the numerical tools and human models used to assess the 

Specific Absorption Rate (SAR). This paper analyses progress in building child and foetus models for 

numerical dosimetry purpose. The simulation results, in terms of Specific Absorption Rate over 1 and 10 

g of tissues, in specific organs such as brain and averaged over the whole body, are reported and 

analyzed. The results show that compliance methods used nowadays to certify phones are valid for 

children. The studies also show that specific tissues such as peripheral brain tissues can have higher 

exposure with children than with adults. Studies performed with plane waves as sources and whole 

body children models show that the whole body SAR of children can be higher than the WBSAR 

of adults and that the compliance to ICNIRP reference levels does not guarantee the compliance to 

ICNIRP basic restrictions. Dealing with the fetus models and dielectric properties great efforts have 

been made. Preliminary results show that the fetus exposure is often lower than the mother exposure, 

with an important influencing parameter: the fetus position in the uterus. 

 

120. World Health Organization (2010), WHO Research Agenda for Radiofrequency Fields 

http://whqlibdoc.who.int/publications/2010/9789241599948_eng.pdf  [Copy filed in Docket] Excerpt 

(pg 14): High-priority research needs:  • Prospective cohort studies of children and adolescents 

with outcomes including behavioural and neurological disorders and cancer, Rationale: As yet, 

little research has been conducted in children and adolescents and it is still an open question 

whether children are more susceptible to RF EMF since the brain continues to develop during 

childhood and adolescence. Also, children are starting to use mobile phones at a younger age. 

(Excerpt, pg 16):• Further RF EMF provocation studies on children of different ages Rationale: 
Current research has focused primarily on adolescents; very little is known about possible effects in 

younger children. Longitudinal testing at different ages, for example by studying children already 

participating in current cohort studies, is recommended. (Excerpt, pg 17):•  Effects of early-life and 

prenatal RF exposure on development and behavior, Rationale: There is still a paucity of 

information concerning the effects of prenatal and early life exposure to RF EMF on subsequent 

development and behaviour. Such studies are regarded as important because of the widespread use of 

mobile phones by children and the increasing exposure to other RF sources such as wireless local area 

networks (WLAN s) and the reported effects of RF EMF on the adult EEG. Further study is required 

which should include partial (head only) exposure to mobile phones at relatively high specific 

absorptionrate (SAR) levels. (Excerpt, pg 18): Other research needs  • Effects of RF exposure on 

reproductive organs, Rationale: The available data concerning possible effects of RF EMF from 

mobile phones on male fertility are inconsistent and their quality and exposure assessments are weak. In 

vivo studies on fertility should consider effects on both males and females and investigate a range of 

relevant endpoints including RF EMF effects on the development and function of the endocrine system. 

 

121 World Health Organization (2006), WHO Research Agenda for  Radiofrequency Fields 

http://www.who.int/peh-emf/research/rf_research_agenda_2006.pdf : Excerpt (pg. 3):  High priority 

research needs: • A large-scale multinational case-control study of brain cancer risk in children in 

relation to mobile phone use, following a feasibility study. Rationale: Few relevant epidemiological 

or laboratory studies have addressed the possible effects of RF exposure on children [INTERPHONE 

study did not include children as the number of long term users among children at the start of the study 

was too low for such a study to be informative]. Because of widespread use of mobile phones among 

children and adolescents and relatively high exposures to the brain, investigation of the potential effects 

of RF fields on the development of childhood brain tumours is warranted. The uncertainty about the 

recent findings in adults also applies to children. Because brain cancer in young people is quite rare, a 

case-control study is recommended as the most appropriate and cost-effective approach. • Prospective 

cohort study of children and adolescent mobile phone users and all health outcomes other than 

brain cancer such as cognitive effects and effects on sleep quality. Rationale: Cognitive effects and 

other general health outcomes have been anecdotally reported in mobile phone users. These endpoints 
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are critical for children because of the importance of cognitive abilities and learning in early 

development. The outcomes can be assessed in a prospective cohort study of children. (at pg. 5)• If 

ethical approval can be obtained, acute effects on cognition and EEGs should also be investigated 

in children exposed to RF fields in the laboratory. Rationale: Possible RF effects on children were 

specifically raised by the UK’s Independent Expert Group on Mobile Telephones (IEGMP, 2000) and 

the Istanbul WHO workshop (Kheifets et al. Pediatrics. 2005 116: 303-313). Cognitive effects are a 

priority research area. 

 

122 Yakymenko I, Sidorik E, Kyrylenko S, Chekhun V.  Long-term exposure to microwave radiation 

provokes cancer growth: evidences from radars and mobile communication systems. Exp Oncol. 2011 

Jun;33(2):62-70. http://www.ncbi.nlm.nih.gov/pubmed/21716201 (Copy  filed in Docket)  Partial 

Abstract: In this review we discuss alarming epidemiological and experimental data on possible 

carcinogenic effects of long term exposure to low intensity microwave (MW) radiation. Recently, a 

number of reports revealed that under certain conditions the irradiation by low intensity MW can 

substantially induce cancer progression in humans and in animal models. The carcinogenic effect of 

MW irradiation is typically manifested after long term (up to 10 years and more) exposure. Excerpt (pg. 

68): Taken together, we state here that nowadays there is enough convincing data to appropriately 

assert that the long-term exposure to low intensity electromagnetic microwaves can indeed 

promote cancer development. To that, the official recommendations by ICNIRP and safety limits set 

by many national regulatory bodies for technical devices emitting microwave radiation, first of all for 

mobile communication systems, must be re-assessed according to the recent alarming data; and  

additional studies for unprejudiced risk assessment must be carried out. At present, we strongly 

suggest for a wide implementation of precautionary principle for everyday microwave exposure 

that implies maximum restriction of excessive exposure. 

 

123 Yakymenko I, Sidorik E. Risks of carcinogenesis from electromagnetic radiation of mobile telephony 

devices. Exp Oncol. 2010 Jul;32(2):54-60. Review http://www.ncbi.nlm.nih.gov/pubmed/20693976; 

Abstract: Among reproducible biological effects of low-intensive MWs are reactive oxygen species 

overproduction, heat shock proteins expression, DNA damages, apoptosis. The lack of generally 

accepted mechanism of biological effects of low-intensive non-ionizing radiation doesn't permit to 

disregard the obvious epidemiological and experimental data of its biological activity. Practical 

steps must be done for reasonable limitation of excessive EMR exposure, along with the implementation 

of new safety limits of mobile telephony devices radiation, and new technological decisions, which 

would take out the source of radiation from human brain. 

 

124 Yu  Y,  Yao K, Non-Thermal Cellular Effects of Low-power Microwave Radiation on the Lens and 

Lens Epithelial Cells. Journal of International Medical Research, 2010; 38: 729-736. Review [Copy 

filed in Docket] Abstract: Because of the increased use of modern radiofrequency devices, public 

concern about the possible health effects of exposure to microwave radiation has arisen in many 

countries. It is well established that high-power microwave radiation can induce cataracts via its thermal 

effects. It remains unclear whether low-power microwave radiation, especially at levels below the 

current exposure limits, is cataractogenic. This review summarizes studies on the biological effects of 

low-power microwave radiation on lens and lens epithelial cells (LECs). It has been reported that 

exposure affects lens transparency, alters cell proliferation and apoptosis, inhibits gap junctional 

intercellular communication, and induces genetic instability and stress responses in LECs. These results 

raise the question of whether the ambient microwave environment can induce non-thermal effects in the 

lens and whether such effects have potential health consequences. Further in vivo studies on the effects 

on the lens of exposure to low-power microwave radiation are needed. 
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125Zada G, Bond AE, Wang Y-P, Giannotta SL, Deapan D. Incidence trends in the anatomic location of 

primary malignant brain tumors in the United States: 1992-2006. World Neurosurg. 2012; 77(3-

4):518-524. Review http://www.ncbi.nlm.nih.gov/pubmed/22120376 Abstract: BACKGROUND:  This 

study sought to determine incidence trends of the anatomical origin of primary malignant brain tumors. 

METHODS:  Incidence data for histologically confirmed brain tumors were obtained from the Los 

Angeles County Cancer Surveillance Program (LAC), the California Cancer Registry (CCR), and the 

National Cancer Institute's Surveillance, Epidemiology, and End Results (SEER) program for 1992 to 

2006. Age-adjusted incidence rates (AAIR) and annual percent changes (APC) were calculated by 

histologic subtypes and anatomic subsites. Statistical analyses were performed using the SEER*Stat 

analytic software and SAS statistical software. RESULTS:  Increased AAIRs of frontal (APC +2.4% to 

+3.0%, P ≤ 0.001) and temporal (APC +1.3% to +2.3%, P ≤ 0.027) lobe glioblastoma multiforme 

(GBM) tumors were observed across all registries, accompanied by decreased AAIRs in overlapping 

region GBMs (-2.0% to -2.8% APC, P ≤ 0.015). The AAIRs of GBMs in the parietal and occipital lobes 

remained stable. The AAIR of cerebellar GBMs increased according to CCR (APC +11.9%, P < 0.001). 

The AAIR of all gliomas, which includes all anatomical subsites, decreased (-0.5% to -0.8% APC, P ≤ 

0.034). Low-grade and anaplastic astrocytomas demonstrated decreased AAIRs in the majority of brain 

regions.  CONCLUSIONS:  Data from 3 major cancer registries demonstrate increased incidences of 

GBMs in the frontal lobe, temporal lobe, and cerebellum, despite decreased incidences in other brain 

regions. Although this may represent an effect of diagnostic bias, the incidence of both large and small 

tumors increased in these regions. The cause of these observed trends is unknown. 

 

126 Zinelis SA. The precautionary principle: radiofrequency exposures from mobile telephones and base 

stations. Environ Health Perspect. 2010 Jan;118(1):A16; author reply A16-7.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831979/?tool=pubmed; Review [Copy filed in Docket] 

Abstract: This study provides a defense against Dolan and Rowley (2009) criticism that the 

precautionary principle “is not appropriate to policy on the use of mobile telephones and the siting of 

base stations” because there is no established health hazard from the exposure to low-dose radiation..  “ 

The past has taught us many lessons about risk from environmental exposures. For example, the lack of 

full scientific proof concerning the adverse effects of asbestos and the delay of precautionary action had 

devasting consequencies to human health [World Commission on the Ethics of Scientific Knowledge 

and Technology (COMEST) 2005]. If asbestos had been banned in 1965, when the effects of asbestos on 

mesothelioma were plausible but unproven, the Netherlands alone would have saved approximately 

52,000 victims and €30 billion for 1969–2030. An estimated 250,000–400,000 deaths from 

mesothelioma, lung cancer, and asbestosis caused by past asbestos exposure will occur the next 35 years 

in the European Union (COMEST 2005). In conclusion, concerning the exposure to electromagnetic 

fields, the precautionary principle should be applied to protect humans from environmental effects of 

non-thermal mechanisms 

 

 

Revisions (Additions): 
 

127 Albert EN. Current status of microwave effects on the blood-brain barrier. Journal of Microwave 

Power 14(3): 281-5, 1979. http://www.ncbi.nlm.nih.gov/pubmed/397347  

 

128 Belyaev I. Dependence of non-thermal biological effects of microwaves on physical and biological 

variables: implications for reproducibility and safety. ICEMS Monograph, National Institute for the 

Study and Control of Cancer and Environmental Diseases, Ramazzini Institute, Eur. J. of  Oncol.- 

Library, Vol. 5, 2010; Review  [Copy Filed in Docket] 

http://www.icems.eu/papers/ramazzini_library5_part1.pdf   Abstract:  biological responses, including 
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adverse health effects, to non-thermal (NT) microwaves (MW) have been described by many research 

groups all over the world. The aim of this paper is to provide an overview of the complex dependence of 

these effects on various physical and biological parameters, which must be controlled in replication 

studies. Besides well-known dependencies on carrier frequency and modulation, emerging data suggest 

dependencies of NT MW effects on polarization, intermittence and coherence time of exposure, static 

magnetic field, electromagnetic stray fields, genotype, gender, physiological and individual traits, cell 

density during exposure. Data also indicate that duration of exposure may be as important as power 

density (PD) and specific absorption rate (SAR). Further evaluation of these dependencies are needed 

for understanding the mechanisms by which NT MW affect biological systems, planning in vivo and  

epidemiological studies, developing medical treatments, setting safety standards, and minimizing the 

adverse effects of MW from mobile communication. 

 

 

129 Cleary S, ed. Proceedings of the Symposium on the Biological Effects and Health Implications of 

Microwave Radiation U.S. Department of Health, Education, and Welfare Public Health Service Bureau 

of Radiological Health, 1969 [ Copy Filed in Docket] Excerpt: (pg 80):  SUMMARY 1. The lens is 

highly susceptible to damage by microwave radiation at several different frequencies, as it is also to 

damage by ionizing radiation. 2. Lens opacities have been induced by irradiation of the eye at 

frequencies from 2450 MHz to 10,000 MHz, continuous or pulsed wave.3. Microwave cataracts may 

result from a singleincident of exposure or they may develop as the cumulative effect of repeated 

exposures at power levels low enough so that no single exposure is itself harmful. 4. The radiation dose 

required for opacity induction, expressed as power density times duration of exposure, is not a constant. 

5. Irradiation causes a rise in intraocular temperature which is related to the power density. However, the 

induction of lens opacities is not dependent upon a critical temperature. 6. Following irradiation and 

before opacities appear in the lens, there is a latent period which varies from one to six days. In the case 

of ionizing radiation the latent period is 25 days or more. The susceptibility of the lens to damage by 

microwave radiation is unrelated to the age of the animal, as is also the length of the latent period. With 

ionizing radiation, the younger the animal, the shorter is the latent period. 7. In their development, 

morphology and histopathology, microwave cataracts are similar to those induced by ionizing radiations. 

They represent a permanent alteration of lens transparency. 8. Inasmuch as opacities will develop in 

lenses removed immediately after irradiation and cultured in vitro, it appears that microwave cataracts 

develop as a direct effect of the radiation on the lens rather than as a result of a change in its intraocular 

environment. 9. During the latent period preceding onset of an opacity, two specific biological effects 

which can be identified in the lens are an early marked reduction in ascorbic acid level and an inhibition 

of DNA synthesis and cell division in the lens epithelium. 10. At the time when opacities first become 

apparent, there occurs an increase in lens electrolytesand water, suggesting that one result of microwave 

radiation is an increase in membrane permeability in the lens. 11. There is evidence to suggest that the 

double or triple "cortical banding" seen by slit-lamp examination as the first visible change in the lens 

following irradiation may be related to a change in ascorbic acid  distribution in the lens cortex 

 

130 Frey A. Effects of Micorwaves And Radio Frequency Energy on the Central Nervous System. 1969 

Review http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=AD0698195  

Review.  Excerpt (pg 7): Our work with the heart has been more extensive. I shall now briefly sketch 

the nature of our heart  experimentation. Initially, we illuminated islolated frog hearts with pulse 

modulated RF energy. The pulses were synchroiized with the electrocardiogram in an attempt to induce 

a positive feedback cotidition. We found that synchronizing the rr pulses with the r wave resulted in 

tachycardia and frequently arrhythmia and cessation of the heart.  

 

131 Holmberg B. Magnetic fields and cancer: animal and cellular evidence--an overview. Environ Health 

Perspect. 1995 Mar;103 Suppl 2:63-7. Review. http://www.ncbi.nlm.nih.gov/pubmed/7614950   
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Abstract: A few animal studies on the possible carcinogenic effect of magnetic fields have been 

published. They have been designed to reveal a possible tumor promotion obtained by applying 

continuous or pulsed alternating fields at flux densities varying between 0.5 microT and 30 mT on mice 

or rats initiated with different initiators. One study with 2 mT applied on DMBA-initiated mice may 

suggest a copromotive effect together with the promoter TPA. Another study on rats suggests an 

inhibitory effect by a magnetic field on rat liver foci formation, induced with DENA. Cell studies show 

that magnetic fields at some frequencies, amplitudes, and wave forms interact with biological systems. 

Thus effects have been seen, e.g., on enzymes related to growth regulation, on calcium balance in the 

cell, on gene expression, and on pineal metabolism and its excretion of the oncostatic melatonin. 

Cellular and physiologic studies thus suggest effects that may be related to cell multiplication and tumor 

promotion. 

 

132 Kholodov, YA, Influence of Magnetic Fields on Biological Objects. U.S. Joint Publication JPRS 

63038, 1974 [copy available] 

 

133 National Council for Radiation Protection and Measurements. Biological Effects and Exposure 

Criteria for Radiofrequency Electromagnetic Fields. 1986, 400 pp. Review [Copy available] 

 

134 Pilla AA, Markov MS. Bioeffects of weak electromagnetic fields. Rev Environ Health. 1994 Jul-

Dec;10(3-4):155-69. Review. http://www.ncbi.nlm.nih.gov/pubmed/7724875 Abstract: Time varying 

magnetic fields are most often employed for therapeutic purposes and are present in environmental 

sources. In order for an electromagnetic field bioeffect to be possible, the signal parameters should not 

only satisfy the dielectric properties of the target, but also induce sufficient voltage to be detectable 

above thermal noise. The problem of the sensitivity of living cells and tissues is discussed in relation to 

signal/noise ratio at the target site. Some biophysical models for interactions of weak electromagnetic 

fields with biological systems are summarized. Cell studies and therapeutic application of electric and 

magnetic fields indicate that weak electromagnetic fields can have a profound effect on a large variety 

of biological systems. 

 

 
 

 

 

 


