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4.A  Only thirty-seven (37), marked with an, *  of  the  sixty five (65) positive studies 

listed below have been included by AGNIR (2012 & 2003) or SCENIHR (2007 & 2009) in 

their reviews of the evidence for biological effects of EMF radiation on these topics, even 

though many of the studies were published during the same time period covered by their 

reviews.  The studies listed below were compiled from the AGNIR, SCENIHR reviews and 

the other reviews of evidence marked “Review” below.  The other groups of scientists 

listed below have reviewed the body of evidence on these topics and have concluded that 

there is evidence to support the conclusion that exposure to low level, nonthermal 

EMF/RF radiation can cause adverse biological effects on neonatal, fetus, and children. 

1. *Abramson MJ, Benke GP, Dimitriadis C, Inyang IO, Sim MR, Wolfe RS, Croft RJ. Mobile telephone 

use is associated with changes in cognitive function in young adolescents. Bioelectromagnetics, 2009. 

30: 678–686. [full copy available] Excerpt (pg. 679): There is now sufficient experimental evidence 

that mobile phone exposure1 does alter brain activity in young adults [Croft et al., 2008], particularly 

alpha (the 8–13 Hz) electroencephalographic index of neural activity. Such biological effects may be 

more significant for children, because it has been argued that different head shapes and thinner skulls 

may make them more susceptible to RF energy [Kheifets et al., 2005; Wiart et al., 2005; Conil et al., 

2008]. RF exposure from a mobile phone handset has been associated with slightly shorter reaction 

times in children [Preece et al., 2005]. However, other short-term experimental exposures have not 

found any consistent effects on cognitive function in children [Haarala et al., 2005]. Recently, a follow-

up of a national birth cohort has suggested that behavioural difficulties around the age of school entry 

were more likely among children who had been exposed to mobile phones in utero or postnatally [Divan 

et al., 2008]. To address this lack of evidence regarding cognitive biological effects among children, the 

authors established the Mobile Radiofrequency Phone Exposed Users’ Study (MoRPhEUS). The aims 

were: to assess exposure to mobile telephones in secondary school students, and to determine whether 

there were any associations between this exposure and cognitive function. Excerpt (pg. 683): The 

association between mobile phone use and cognition was not restricted to a particular task or cognitive 

ability. Rather greater mobile phone use was related to poorer accuracy on working memory and 

associative learning tasks, and faster reaction times on the simple and associative learning tasks. [Note 

(pg 681): The median total number of reported voice calls per week was 8. The median number of 

reported SMS messages was also 8 per week. Very low numbers when considering today’s youth!] 

 

2. Aldad TS, Gan G, Gao SX, Taylor HS.  Fetal Radiofrequency Radiation Exposure From 800-1900 

Mhz-Rated Cellular Telephones Affects Neurodevelopment and Behavior in Mice. Scientific Reports, 

2012 : 312, http://www.nature.com/srep/2012/120315/srep00312/pdf/srep00312.pdf  [Copy filed in 

Docket]  Abstract: Discussion: Here we demonstrate that fetal exposure to 800–1900 Mhz-rated 

radiofrequency radiation from cellular telephones leads to behavioral and neurophysiological alterations 

that persist into adulthood. Mice exposed during pregnancy had impaired memory, were hyperactive, 

and had decreased anxiety, indicating that in-utero exposure to radiofrequency is a potential cause of 

neurobehavioral disorders. We further demonstrated impairment of glutamatergic synaptic transmission 

onto pyramidal cells in the prefrontal cortex associated with these behavioral changes, suggesting a 
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mechanism by which in-utero cellular telephone radiation exposure may lead to the increased 

prevalence of neurobehavioral disorders. 

 

3. *Bas O, Odaci E, Mollaoglu H, Ucok K, Kaplan S. Chronic prenatal exposure to the 900 megahertz 

electromagnetic field induces pyramidal cell loss in the hippocampus of newborn rats.Toxicol Ind 

Health. 2009 Jul;25(6):377-84. doi: 10.1177/0748233709106442. 

http://www.ncbi.nlm.nih.gov/pubmed/19671630  Abstract: Widespread use of mobile phones which are 

a major source of electromagnetic fields might affect living organisms. However, there has been no 

investigation concerning prenatal exposure to electromagnetic fields or their roles in the development of 

the pyramidal cells of the cornu ammonis in postnatal life…It was found that 900 megahertz of 

electromagnetic field significantly reduced the total pyramidal cell number in the cornu ammonis of the 

electromagnetic field group (P < 0.001). Therefore, although its exact mechanism is not clear, it is 

suggested that pyramidal cell loss in the cornu ammonis could be due to the 900 megahertz 

electromagnetic field exposure in the prenatal period. 

 

4. *Bas O, Odaci E, Kaplan S, Acer N, Ucok K, Colakoglu S. 900 MHz electromagnetic field exposure 

affects qualitative and quantitative features of hippocampal pyramidal cells in the adult female rat. 
Brain Res. 2009 Apr 10;1265:178-85. Epub 2009 Feb 20. 

http://www.ncbi.nlm.nih.gov/pubmed/19230827  Abstract: The effects of electromagnetic fields 

(EMFs) emitted by mobile phones on humans hold special interest due to their use in close proximity to 

the brain. The current study investigated the number of pyramidal cells in the cornu ammonis (CA) of 

the 16-week-old female rat hippocampus following postnatal exposure to a 900 megahertz (MHz) 

EMF…Results showed that postnatal EMF exposure caused a significant decrease of the pyramidal cell 

number in the CA of the EMF group (P<0.05). Additionally, cell loss can be seen in the CA region of 

EMF group even at qualitative observation. These results may encourage researchers to evaluate the 

chronic effects of 900 MHz EMF on teenagers' brains. 

 

5. *Batellier F, Couty I, Picard D, Brillard JP. Effects of exposing chicken eggs to a cell phone in "call" 

position over the entire incubation period. Theriogenology 2008; 69:737-45. Abstract: The aim of the 

present study was to assess the effects of exposing fertile chicken eggs to a cell phone repeatedly calling 

a ten-digit number at 3-min intervals over the entire period of incubation…A significantly higher 

percentage of embryo mortality was observed in the "exposed" compared to the "sham" group in 2 of the 

4 replicates (p< .05). In comparison with control groups, additional embryo mortality in the exposed 

group occurred mainly between Days 9 and 12 of incubation but a causal relationship between the 

intensity of the electric field and embryo mortality could not be established. 

 

6. 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 
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and other sources of ELF-EMF and RF EMF are easily instituted. It is not in the public interest to wait: 

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. 

 

7. Bellieni CV, Pinto I, Bogi A, Zoppetti N. 2012a. Andreuccetti D, Buonocore G. Exposure to 

electromagnetic fields from laptop use of "laptop" computers. Arch Environ Occup Health. 67(1):31-6 

http://www.ncbi.nlm.nih.gov/pubmed/22315933 Abstract: Portable computers are often used at tight 

contact with the body and therefore are called "laptop." The authors measured electromagnetic fields 

(EMFs) laptop computers produce and estimated the induced currents in the body, to assess the safety of 

laptop computers. The authors evaluated 5 commonly used laptop of different brands. They measured 

EMF exposure produced and, using validated computerized models, the authors exploited the data of 

one of the laptop computers (LTCs) to estimate the magnetic flux exposure of the user and of the fetus 

in the womb, when the laptop is used at close contact with the woman's womb. In the LTCs analyzed, 

EMF values (range 1.8-6 µT) are within International Commission on Non-Ionizing Radiation (NIR) 

Protection (ICNIRP) guidelines, but are considerably higher than the values recommended by 2 recent 

guidelines for computer monitors magnetic field emissions, MPR II (Swedish Board for Technical 

Accreditation) and TCO (Swedish Confederation of Professional Employees), and those considered 

risky for tumor development. When close to the body, the laptop induces currents that are within 34.2% 

to 49.8% ICNIRP recommendations, but not negligible, to the adult's body and to the fetus (in pregnant 

women). On the contrary, the power supply induces strong intracorporal electric current densities in the 

fetus and in the adult subject, which are respectively 182-263% and 71-483% higher than ICNIRP 98 

basic restriction recommended to prevent adverse health effects. Laptop is paradoxically an improper 

site for the use of a LTC, which consequently should be renamed to not induce customers towards an 

improper use. 

 

8. 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. Epub 2010 May 7. 

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. 

 

9. *Conil E, Hadjem A, Lacroux F, Wong MF, Wiart J. Variability analysis of SAR from 20 MHz to 2.4 

GHz for different adult and child models using finite-difference time domain. Phys Med Biol 2008; 

http://www.ncbi.nlm.nih.gov/pubmed/18367785 Abstract: This paper deals with the variability of body 

models used in numerical dosimetry studies. Six adult anthropomorphic voxel models have been 

collected and used to build 5-, 8- and 12-year-old children using a morphing method respecting 

anatomical parameters. Finite-difference time-domain calculations of a specific absorption rate (SAR) 

have been performed for a range of frequencies from 20 MHz to 2.4 GHz for isolated models 

illuminated by plane waves. A whole-body-averaged SAR is presented as well as the average on specific 

tissues such as skin, muscles, fat or bones and the average on specific parts of the body such as head, 

legs, arms or torso. Results point out the variability of adult models. The standard deviation of whole-

body-averaged SAR of adult models can reach 40%. All phantoms are exposed to the ICNIRP reference 
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levels. Results show that for adults, compliance with reference levels ensures compliance with basic 

restrictions, but concerning children models involved in this study, the whole-body-averaged SAR goes 

over the fundamental safety limits up to 40%. 

 

10. *Czyz J, Guan K, Zeng Q, Nikolova T, Meister A, Schönborn F, Schuderer J, Kuster N, Wobus AM. 

2004. High frequency electromagnetic fields (GSM signals) affect gene expression levels in tumor 

suppressor p53-deficient embryonic stem cells. Bioelectromagnetics. 25(4):296-307 

http://www.ncbi.nlm.nih.gov/pubmed/15114639 Abstract: Effects of electromagnetic fields (EMF) 

simulating exposure to the Global System for Mobile Communications (GSM) signals were studied 

using pluripotent embryonic stem (ES) cells in vitro. Wild-type ES cells and ES cells deficient for the 

tumor suppressor p53 were exposed to pulse modulated EMF at 1.71 GHz, lower end of the uplink band 

of GSM 1800, under standardized and controlled conditions, and transcripts of regulatory genes were 

analyzed during in vitro differentiation…Our data indicate that the genetic background determines 

cellular responses to GSM modulated EMF. Bioelectromagnetics 25:296-307, 2004. 

 

11. Daniels WM et al. The effect of electromagnetic radiation in the mobile phone range on the behaviour 

of the rat. Metab Brain Dis 2009; 24 (4): 629-641. http://www.ncbi.nlm.nih.gov/pubmed/19823925 

Abstract: Electromagnetic radiation (EMR) is emitted from electromagnetic fields that surround power 

lines, household appliances and mobile phones. Research has shown that there are connections between 

EMR exposure and cancer and also that exposure to EMR may result in structural damage to neurons. In 

a study by Salford et al. (Environ Health Perspect 111:881-883, 2003) the authors demonstrated the 

presence of strongly stained areas in the brains of rats that were exposed to mobile phone EMR. These 

darker neurons were particularly prevalent in the hippocampal area of the brain. The aim of our study 

was to further investigate the effects of EMR. Since the hippocampus is involved in learning and 

memory and emotional states, we hypothesised that EMR will have a negative impact on the subject's 

mood and ability to learn. We subsequently performed behavioural, histological and biochemical tests 

on exposed and unexposed male and female rats to determine the effects of EMR on learning and 

memory, emotional states and corticosterone levels. We found no significant differences in the spatial 

memory test, and morphological assessment of the brain also yielded non-significant differences 

between the groups. However, in some exposed animals there were decreased locomotor activity, 

increased grooming and a tendency of increased basal corticosterone levels. These findings suggested 

that EMR exposure may lead to abnormal brain functioning. 

 

12. De Salles AA, Bulla G, Rodriguez CE. Electromagnetic absorption in the head of adults and children 

due to mobile phone operation close to the head. Electromagn Biol Med 2006; 25(4): 349-60. 

http://www.ncbi.nlm.nih.gov/pubmed/17178592 Abstract: The Specific Absorption Rate (SAR) 

produced by mobile phones in the head of adults and children is simulated using an algorithm based on 

the Finite Difference Time Domain (FDTD) method. Realistic models of the child and adult head are 

used. The electromagnetic parameters are fitted to these models. Comparison also are made with the 

SAR calculated in the children model when using adult human electromagnetic parameters values. 

Microstrip (or patch) antennas and quarter wavelength monopole antennas are used in the simulations. 

The frequencies used to feed the antennas are 1850 MHz and 850 MHz. The SAR results are compared 

with the available international recommendations. It is shown that under similar conditions, the 1g-SAR 

calculated for children is higher than that for the adults. When using the 10-year old child model, SAR 

values higher than 60% than those for adults are obtained. 

 

13. Dimbylow P, Bolch W. Whole-body-averaged SAR from 50 MHz to 4 GHz in the University of 

Florida child voxel phantoms. Phys Med Biol 2007; 52:6639-49. 

http://www.ncbi.nlm.nih.gov/pubmed/17975288  Abstract: The University of Florida (UF) Series B 
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paediatric phantoms were developed for medical and radiation protection photon dosimetry. The series 

includes a 9 month male, a 4 year female, an 8 year female, an 11 year male and a 14 year male. In this 

paper they have been adapted to calculate the whole-body-averaged specific energy absorption rate 

(SAR) in children for plane wave exposure from 50 MHz to 4 GHz. The consideration of children is 

important in the application of the ICNIRP public exposure reference levels above approximately 1 

GHz. The uniformly scaled models of NORMAN and NAOMI suggest that the ICNIRP reference level 

does not provide a conservative estimate of the whole-body-averaged SAR restriction for 5 year and 1 

year old models. Comparison is made with the previous linearly scaled versions of NORMAN and 

NAOMI for calculations at 2 mm resolution. Further FDTD calculations were performed at resolutions 

of 1 and 0.7 mm above 900 MHz to elucidate the effects of grid resolution on SAR. A comparison is 

made between the calculated external electric fields required to produce the basic restriction on the 

whole-body-averaged SAR and the ICNIRP reference levels for public exposure. 

 

14. *Divan H, Kheifets L, Obel C, Olsen J. Cell phone use and behavioural problems in young children. J 

Epidemiol Community Health 2010 Dec 7. 

http://jech.bmj.com/content/early/2010/11/11/jech.2010.115402.abstract?sid=2a52e43d-0fe8-407d-ac2a-

22288a2d0a27  Abstract: Results: The highest OR for behavioural problems were for children who had 

both prenatal and postnatal exposure to cell phones compared with children not exposed during either 

time period. The adjusted effect estimate was 1.5 (95% CI 1.4 to 1.7). Conclusions: The findings of the 

previous publication were replicated in this separate group of participants demonstrating that cell phone 

use was associated with behavioural problems at age 7 years in children, and this association was not 

limited to early users of the technology. Although weaker in the new dataset, even with further control 

for an extended set of potential  

 

15. *Divan HA, Kheifets L, Obel C, Olsen J. Prenatal and postnatal exposure to cell phone use and 

behavioral problems in children. Epidemiology, 2008 July 19(4):523-529. 

http://www.ncbi.nlm.nih.gov/pubmed/21138897 Abstract: METHODS: To see if a larger, separate 

group of DNBC children would produce similar results after considering additional confounders, 

children of mothers who might better represent current users of cell phones were analysed. This 'new' 

dataset consisted of 28 745 children with completed Age-7 Questionnaires to December 2008. 

RESULTS:  The highest OR for behavioural problems were for children who had both prenatal and 

postnatal exposure to cell phones compared with children not exposed during either time period. The 

adjusted effect estimate was 1.5 (95% CI 1.4 to 1.7). CONCLUSIONS: The findings of the previous 

publication were replicated in this separate group of participants demonstrating that cell phone use was 

associated with behavioural problems at age 7 years in children, and this association was not limited to 

early users of the technology. Although weaker in the new dataset, even with further control for an 

extended set of potential confounders, the associations remained. 

 

16. Eliyahu I, Luria R, Hareuveny R, Margaliot M, Meiran N, Shani G. Effects of radiofrequency radiation 

emitted by cellular telephones on the cognitive functions of humans. Bioelectromagnetics. 2006 

Feb;27(2):119-26. http://www.ncbi.nlm.nih.gov/pubmed/16304688 Abstract: The present study 

examined the effects of exposure to Electromagnetic Radiation emitted by a standard GSM phone at 890 

MHz on human cognitive functions. This study attempted to establish a connection between the 

exposure of a specific area of the brain and the cognitive functions associated with that area. A total of 

36 healthy right-handed male subjects performed four distinct cognitive tasks: spatial item recognition, 

verbal item recognition, and two spatial compatibility tasks. Tasks were chosen according to the brain 

side they are assumed to activate. All subjects performed the tasks under three exposure conditions: right 

side, left side, and sham exposure. The phones were controlled by a base station simulator and operated 

at their full power. We have recorded the reaction times (RTs) and accuracy of the responses. The 
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experiments consisted of two sections, of 1 h each, with a 5 min break in between. The tasks and the 

exposure regimes were counterbalanced. The results indicated that the exposure of the left side of the 

brain slows down the left-hand response time, in the second-later-part of the experiment. This effect was 

apparent in three of the four tasks, and was highly significant in only one of the tests. The exposure 

intensity and its duration exceeded the common exposure of cellular phone users. 

 

17. *Ferreira AR, Knakievicz T, Pasquali MA, Gelain DP, Dal-Pizzol F, Fernández CE, de Salles AA, 

Ferreira HB, Moreira JC. Ultra high frequency-electromagnetic field irradiation during pregnancy 

leads to an increase in erythrocytes micronuclei incidence in rat offspring. Life Sci. 2006 Dec 

3;80(1):43-50. Epub 2006 Aug 23. Abstract: …An in vivo mammalian cytogenetic test, the 

micronucleus (MN) assay, was used to investigate the occurrence of chromosomal damage in 

erythrocytes from rat offspring exposed to a non-thermal UHF-EMF from a cellular phone during their 

embryogenesis; the irradiated group showed a significant increase in MN occurrence… Our results 

suggest that, under our experimental conditions, UHF-EMF is able to induce a genotoxic response in 

hematopoietic tissue during the embryogenesis through an unknown mechanism. Few relevant 

epidemiologic or laboratory studies have addressed the possible effects of RF exposure on children. 

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 tumors is warranted. The importance of longer lifetime exposure has been emphasized 

by a recent study
67

 in which acoustic neuroma occurred only after 10-year use of mobile phones. The 

type of mobile-phone use among children (eg, text messaging), their potential biological vulnerability, 

and longer lifetime exposure make extrapolation from adult studies problematic. Such scientific 

uncertainty can be addressed through both the application of precautionary policies and through 

additional research.  

 

18. *Fragopoulou AF, Koussoulakos SL, Margaritis LH. Cranial and postcranial skeletal variations 

induced in mouse embryos by mobile phone radiation. Pathophysiology. 2010 Jun;17(3):169-77. doi: 

10.1016/j.pathophys. 2009.10.002. Epub 2009 Oct 24. http://www.ncbi.nlm.nih.gov/pubmed/19854628 

Abstract: This study focuses on foetal development following mild daily exposure of pregnant mice to 

near field electromagnetic radiation emitted by a mobile phone. The investigation was motivated by the 

fact that the potentially hazardous electromagnetic radiation emitted by mobile phones is currently of 

tremendous public interest. Physically comparable pregnant mice were exposed to radiofrequency 

radiation GSM 900MHz emitted by a mobile phone. Within 5h after birth most cubs were fixed 

followed by double staining in toto, and conventional paraffin histology. Other cubs remained with their 

mothers until teeth eruption. Structural development was assessed by examining newborns for the 

presence of anomalies and/or variations in soft tissues and skeletal anatomy. Electromagnetic 

radiofrequency exposed newborns, externally examined, displayed a normal phenotype. Histochemical 

and histological studies, however, revealed variations in the exposed foetuses with respect to control 

ones concerning the ossification of cranial bones and thoracic cage ribs, as well as displacement of 

Meckelian cartilage. Littermates examined after teeth eruption displayed normal phenotypes. It is 

concluded that mild exposure to mobile phone radiation may affect, although transiently, mouse foetal 

development at the ossification level. The developmental variations observed could be explained by 

considering the different embryonic origin and mode of ossification of the affected skeletal elements. 

 

19. *Fragopoulou AF, Miltiadous P, Stamatakis A, Stylianopoulou F, Koussoulakos SL, Margaritis LH. 

Whole body exposure with GSM 900 MHz affects spatial memory in mice. Pathophysiology. 2010 Jun; 

17(3):179-87. http://www.ncbi.nlm.nih.gov/pubmed/19954937 Abstract: Extended work has been 

performed worldwide on the effects of mobile phone radiation upon rats' cognitive functions, however 

there is great controversy to the existence or not of deficits. The present work has been designed in order 
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to test the effects of mobile phone radiation on spatial learning and memory in mice Mus musculus 

Balb/c using the Morris water maze (a hippocampal-dependent spatial memory task), since there is just 

one other study on mice with very low SAR level (0.05W/kg) showing no effects. We have applied a 2h 

daily dose of pulsed GSM 900MHz radiation from commercially available mobile phone for 4 days at 

SAR values ranging from 0.41 to 0.98W/kg. Statistical analysis revealed that during learning, exposed 

animals showed a deficit in transferring the acquired spatial information across training days (increased 

escape latency and distance swam, compared to the sham-exposed animals, on the first trial of training 

days 2-4). Moreover, during the memory probe-trial sham-exposed animals showed the expected 

preference for the target quadrant, while the exposed animals showed no preference, indicating that the 

exposed mice had deficits in consolidation and/or retrieval of the learned spatial information. Our results 

provide a basis for more thorough investigations considering reports on non-thermal effects of 

electromagnetic fields (EMFs). 

 

20. *Gagnon ZE, Newkirk C, Conetta JA, Sama MA, Sisselman S. Teratogenic effect of broad-band 

electromagnetic field on neonatal mice (Mus musculus). J Environ Sci Health A Tox Hazard Subst 

Environ Eng. 2003;38(11):2465-81. Abstract: Pregnant mice (Mus musculus), strain Swiss Webster, 

were exposed to a continuous electromagnetic field (12.8V/m) beginning in the third week of pregnancy. 

Histological and hematological analysis showed gender specific responses in 21 day-old mice after in-

utero and post-natal continuous exposure. Automated lymphocyte percentage and total white blood cell 

counts were significantly elevated in exposed 21 day-old female mice compared to control mice. 

Lymphoma-like cells were seen in higher numbers in exposed 21 day-old male mice. Megaloblastic 

changes, such as hypersegmented neutrophils, were observed in exposed mice. The blood from control 

neonatal mice was more viscous than that of exposed mice, enough to interfere with making a blood 

smear. The adult female mice showed no significant differences in the above hematologic parameters 

between exposed and control groups. Histological study showed the following pathological changes in 

the adrenal cortex: degeneration/necrosis in the zona glomerulosa; hypertrophy in zona reticularis; 

degeneration/necrosis, intracytoplasmic inclusions and inflammation in the zona fasciculata/reticularis, 

more prominent in exposed female neonates; and lipidosis in the zona fasciculata. In the adrenal 

medulla: atrophy was more common in exposed female neonates; and intracytoplasmic inclusions and 

vacuolation were more common in exposed male neonates. Cystic proliferations were found in the 

cortical area of the thymus. In the medulla of the thymus, there was vacuolation, inflammation, or 

eosinophilic intracytoplasmic inclusions in exposed adults. Behavioral differences occurred in both 

neonates and adult females. Control neonates were able to manipulate through a maze more quickly than 

exposed neonates; and control adult females displayed more thorough grooming behavior than exposed 

mothers, and maintained more distance between the nest and dropping location than did the exposed 

group. 

 

21. Gandhi OP, Morgan LL, de Salles AA, Han YY, Herberman RB, Davis DL. Exposure limits: the 

underestimation of absorbed cell phone radiation, especially in children. [Copy filed in Docket] 

available] Electromagn Biol Med. 2012 Mar; 31(1):34-51. 

http://www.ncbi.nlm.nih.gov/pubmed/21999884 Abstract: The existing cell phone certification process 

uses a plastic model of the head called the Specific Anthropomorphic Mannequin (SAM), representing 

the top 10% of U.S. military recruits in 1989 and greatly underestimating the Specific Absorption Rate 

(SAR) for typical mobile phone users, especially children…Radiofrequency (RF) exposure to a head 

smaller than SAM will absorb a relatively higher SAR. Also, SAM uses a fluid having the average 

electrical properties of the head that cannot indicate differential absorption of specific brain tissue, nor 

absorption in children or smaller adults. The SAR for a 10-year old is up to 153% higher than the 

SAR for the SAM model. When electrical properties are considered, a child’s head’s absorption 

can be over two times greater, and absorption of the skull’s bone marrow can be ten times greater 
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than adults. Therefore, a new certification process is needed that incorporates different modes of 

use, head sizes, and tissue properties. Anatomically based models should be employed in revising 

safety standards for these ubiquitous modern devices and standards should be set by accountable, 

independent groups. 

 

22. Guiliani, L. & Soffritti, M. eds.  Annex: Non thermal effects and mechanisms of interaction between 

EMF and living matter: a selected Summary. ICEMS, Ramazzini Institute, European J of Oncology, 

Library, Vol. 5, 2010. (Copy filed in Docket)  Excerpt (pg. VIII): The scientific knowledge available 

today regarding electromagnetic fields remains limited. Nevertheless, on the basis of recent 

epidemiological studies, and while awaiting new experimental data, it is advisable to limit exposure to 

electromagnetic fields as much as possible. This is especially true for children and adolescents, the most 

vulnerable segments of the population, and has been recommended by both the Swedish and UK health 

authorities. 

 

23. *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. 

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 

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. 

24. Güler G.,  Tomruk A. , Ozgur E. , Sahin D. , Sepici A. , Altan N., Seyhan N. The effect of 

radiofrequency radiation on DNA and lipid damage in female and male infant rabbits. International 

Journal of Radiation Biology, 2012; 88(4): 367–373. http://www.ncbi.nlm.nih.gov/pubmed/22145622   

Abstract: PURPOSE:  We aimed to design a prolonged radiofrequency (RF) radiation exposure and 

investigate in an animal model, possible bio-effects of RF radiation on the ongoing developmental 

stages of children from conception to childhood. RESULTS: Lipid peroxidation levels in the liver 

tissues of female and male infant rabbits increased under RF radiation exposure. Liver 8-hydroxy-2'-

deoxyguanosine (8-OHdG) levels of female rabbits exposed to RF radiation were also found to increase 

when compared with the levels of non-exposed infants. However, there were no changes in liver 8-

OHdG levels of male rabbits under RF exposure. CONCLUSION: Consequently, it can be concluded 



 

Page 9 of 27 

 

that GSM-like RF radiation may induce biochemical changes by increasing free radical attacks to 

structural biomolecules in the rabbit as an experimental animal model. 

 

25. *Guler G, Tomruk A, Ozgur E, Seyhan N. The effect of radiofrequency radiation on DNA and lipid 

damage in non-pregnant and pregnant rabbits and their newborns. Gen Physiol Biophys. 2010 

Mar;29(1):59-66. http://www.ncbi.nlm.nih.gov/pubmed/20371881  

 

 

26. *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 

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. 

 

27. *Kolodynski AA, Kolodynska VV. Motor and psychological functions of school children living in the 

area of the Skrunda Radio Location Station in Latvia. Sci Total Environ. 1996 Feb 2;180(1):87-93.     

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kolodynski+AA    Abstract: This paper presents the 

results of experiments on school children living in the area of the Skrunda Radio Location Station (RLS) 

in Latvia. Motor function, memory and attention significantly differed between the exposed and control 

groups. Children living in front of the RLS had less developed memory and attention, their reaction time 

was slower and their neuromuscular apparatus endurance was decreased. 

 

28. *Krause CM, Björnberg CH, Pesonen M, Hulten A, Liesivuori T, Koivisto M, et al. Mobile phone 

effects on children’s event-related oscillatory EEG during an auditory memory task. Int J Radiat Biol, 

2006 82: 443–450. Abstract: PURPOSE:  To assess the effects of electromagnetic fields (EMF) emitted 

by mobile phones (MP) on the 1 - 20 Hz event-related brain oscillatory EEG (electroencephalogram) 

responses in children performing an auditory memory task (encoding and recognition). MATERIALS 

AND METHODS:  EEG data were gathered while 15 subjects (age 10 - 14 years) performed an auditory 

memory task both with and without exposure to a digital 902 MHz MP in counterbalanced order. 

RESULTS:  During memory encoding, the active MP modulated the event-related 

desynchronization/synchronization (ERD/ERS) responses in the approximately 4 - 8 Hz EEG 

frequencies. During recognition, the active MP transformed these brain oscillatory responses in the 
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approximately 4 - 8 Hz and approximately 15 Hz frequencies. CONCLUSIONS:  The current findings 

suggest that EMF emitted by mobile phones has effects on brain oscillatory responses during cognitive 

processing in children. 

 

29. Kundi M, A Rationale for a Biologically-based Public Exposure Standard for Electromagnetic Fields 

(ELF and RF) Section 12 – Evidence for Childhood Cancers (Leukemia). BioInitiative Working 

Group, BioInitiative Report, 2012. [Copy filed in Docket] Excerpt (pg. 18): 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. 

 

30. Khorseva NI, Grigor'ev IuG, Gorbunova NV. [Psychophysiological indicators for children using 

mobile phones. Communication 2. Results of four-year monitoring]. Radiats Biol Radioecol. 2011 

Sep-Oct;51(5):617-23. http://www.ncbi.nlm.nih.gov/pubmed/22279774 Abstract: This study submits 

the results of a four-year monitoring of a complex diagnostics of the psychophysiological indicators for 

196 children aged 7 to 12 years old: 147 of them are child users of mobile communication (test group) 

and 49 are in the control group. We have identified the following major trends of the 

psychophysiological indicators for child users of mobile communication: an increased number of 

phonemic perception disorders, abatement of efficiency, reduced indicators for the arbitrary and 

semantic memory, an increased fatigue. A steady decline of the parameters from high values to bottom 

standards has been found. 
 

 

31. Khorseva NI, Grigor'ev IuG, Gorbunova NV. [Psychophysiological indicators for children using mobile 

phones. Communication 1. Current state of the problem]. Radiats Biol Radioecol. 2011 Sep-

Oct;51(5):611-6.  http://www.ncbi.nlm.nih.gov/pubmed/22279773 Abstract: An overview of the 

epidemiological and experimental evidence for exposure of humans and animals to electromagnetic 

radiation produced by mobile phones is provided. The effects of mobile phone radiation on the child's 

body are considered in detail. It has been shown that the children's organizm is more sensitive to this 

kind of exposure than the adult one. 

 

 

32. *Lai H. Interactions of MW and temporally incoherent magnetic field on spatial learning in rat. 

Physiol Behav. 2004 Oct 15;82(5):785-9. http://www.ncbi.nlm.nih.gov/pubmed/15451642 Abstract: 

The effect of a temporally incoherent magnetic field ('noise') on microwave-induced spatial learning 

deficit in the rat was investigated. Rats were trained in six sessions to locate a submerged platform in a 

circular water maze. Four treatment groups of rats were studied: microwave-exposure (2450-MHz 

continuous-wave microwaves, power density 2 mW/cm(2), average whole-body specific absorption rate 

1.2 W/kg), 'noise' exposure (60 mG), 'microwave+noise' exposure, and sham exposure. Animals were 

exposed to these conditions for 1 h immediately before each training session. One hour after the last 

training session, animals were tested in a 2-min probe trial in the maze during which the platform was 

removed. The time spent during the 2 min in the quadrant of the maze in which the platform had been 

located was scored. Results show that microwave-exposed rats had significant deficit in learning to 

locate the submerged platform when compared with the performance of the sham-exposed animals. 

Exposure to 'noise' alone did not significantly affect the performance of the animals (i.e., it was similar 

to that of the sham-exposed rats). However, simultaneous exposure to 'noise' significantly attenuated the 
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microwave-induced spatial learning deficit (i.e. 'microwave+noise'-exposed rats learned significantly 

better than the microwave-exposed rats). During the probe trial, microwave-exposed animals spent 

significantly less time in the quadrant where the platform was located. However, response of the 

'microwave+noise'-exposed animals was similar to that of the sham-exposed animals during the probe 

trial. Thus, simultaneous exposure to a temporally incoherent magnetic field blocks microwave-induced 

spatial learning and memory deficits in the rat. 

 

33. Li DK, Chen H, Odouli R. Maternal exposure to magnetic fields during pregnancy in relation to the 

risk of asthma in offspring. Arch Pediatr Adolesc Med. 2011. 165(10):945-50. 

http://www.healthandenvironment.org/uploads/docs/Li_EMF_and_childhood_obesity_7-27-12.pdf 

Abstract: OBJECTIVE: To determine whether maternal exposure to high levels of magnetic fields 

(MFs) during pregnancy is associated with the risk of asthma in offspring. RESULTS: After adjustment 

for potential confounders, a statistically significant linear dose-response relationship was observed 

between increasing maternal median daily MF exposure level in pregnancy and an increased risk of 

asthma in offspring: every 1-mG increase of maternal MF level during pregnancy was associated with a 

15% increased rate of asthma in offspring (adjusted hazard ratio [aHR], 1.15; 95% confidence interval 

[CI], 1.04-1.27). Using the categorical MF level, the results showed a similar dose-response relationship: 

compared with the children whose mothers had a low MF level (median 24-hour MF level, ≤0.3 mG) 

during pregnancy, children whose mothers had a high MF level (>2.0 mG) had more than a 3.5-fold 

increased rate of asthma (aHR, 3.52; 95% CI, 1.68-7.35), while children whose mothers had a medium 

MF level (>0.3-2.0 mG) had a 74% increased rate of asthma (aHR, 1.74; 95% CI, 0.93-3.25). A 

statistically significant synergistic interaction was observed between the MF effect and a maternal 

history of asthma and birth order (firstborn). CONCLUSION: Our findings provide new 

epidemiological evidence that high maternal MF levels in pregnancy may increase the risk of asthma in 

offspring. 

 

34. Li DK, Odouli R, Wi S, Janevic T, Golditch I, Bracken TD, Senior R, Rankin R, Iriye R. A population-

based prospective cohort study of personal exposure to magnetic fields during pregnancy and the risk 
of miscarriage. Epidemiology. 2002 Jan;13(1):9-20. http://www.ncbi.nlm.nih.gov/pubmed/11805581  

Abstract: To study the effect of magnetic fields on the risk of miscarriage, we conducted a population-

based prospective cohort study among pregnant women within a large health maintenance organization. 

All women with a positive pregnancy test at less than 10 weeks of gestation and residing in the San 

Francisco area were contacted for participation in the study. We conducted in-person interviews to 

obtain information on risk factors for miscarriage and other potential confounders. All participants were 

also asked to wear a magnetic field-measuring meter for 24 hours and to keep a diary of their activities. 

Pregnancy outcomes were obtained for all participants by searching the health maintenance 

organization's databases, reviewing medical charts, and telephone follow-up. We used the Cox 

proportional hazard model for examining the magnetic field-miscarriage association. A total of 969 

subjects were included in the final analyses. Although we did not observe an association between 

miscarriage risk and the average magnetic field level, miscarriage risk increased with an increasing level 

of maximum magnetic field exposure with a threshold around 16 milligauss (mG). The rate ratio (RR) 

associated with magnetic field exposure > or = 16 mG (vs <16 mG) was 1.8 [95% confidence interval 

(CI) = 1.2-2.7]. The risk remained elevated for levels (in tertiles) of maximum magnetic field exposure > 

or = 16 mG. The association was stronger for early miscarriages (<10 weeks of gestation) (RR = 2.2, 

95% CI = 1.2-4.0) and among "susceptible" women with multiple prior fetal losses or subfertility (RR = 

3.1, 95% CI = 1.3-7.7). After excluding women who indicated that their daily activity pattern during the 

measurements did not represent their typical daily activity during pregnancy, the association was 

strengthened; RR = 2.9 (95% CI = 1.6-5.3) for maximum magnetic field exposure > or = 16 mG, RR = 

5.7 (95% CI = 2.1-15.7) for early miscarriage, and RR = 4.0 (95% CI = 1.4-11.5) among the susceptible 
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women. Our findings provide strong prospective evidence that prenatal maximum magnetic field 

exposure above a certain level (possibly around 16 mG) may be associated with miscarriage risk. This 

observed association is unlikely to be due to uncontrolled biases or unmeasured confounders. 

 

35. Li DK, Checkoway H, Mueller BA. Electric blanket use during pregnancy in relation to the risk of 

congenital urinary tract anomalies among women with a history of subfertility. Epidemiol 

1995;6:485-489 http://www.ncbi.nlm.nih.gov/pubmed/8562623 Abstract: To study the potential effect 

of prenatal exposure to electromagnetic fields on the occurrence of cogenital urinary tract anomalies 

(CUTAs) in offspring, we conducted a case-control study in western Washington State. CUTA cases 

without known chromosomal abnormalities were identified from the Washington Birth Defects Registry. 

Controls without birth defects were randomly selected from among infants born in five large hospitals in 

King County, WA. Mothers of cases and controls were interviewed to obtain information on prenatal 

use of electric blankets, electrically heated water beds, and video display terminals. After adjustment for 

potential confounders, the risk of CUTAs was found not to be materially associated with these prenatal 

exposures among all subjects. Among women with a history of subfertility, however, prenatal use of 

electric blankets was associated with a more than four-fold increase in the risk of CUTAs [adjusted odds 

ratio (OR) = 4.4; 95% confidence interval (CI) = 0.9-22.7]. The risk was greater if the exposure occurred 

during the first trimester (adjusted OR = 10.0; 95% CI = 1.2-85.5). The risk also appeared to increase 

with increasing duration of electric blanket use. Despite small numbers and the potential for recall bias, 

our study indicates that identifying a susceptible population may be required for detecting adverse 

reproductive effects of electromagnetic fields. 

 

36. Luria R, Eliyahu I, Hareuveny R, Margaliot M, Meiran N. Cognitive effects of radiation emitted by 

cellular phones: the influence of exposure side and time. Bioelectromagnetics. 2009 Apr;30(3):198-

204. http://www.ncbi.nlm.nih.gov/pubmed/19194860 Abstract: This study examined the time 

dependence effects of exposure to radiofrequency radiation (RFR) emitted by standard GSM cellular 

phones on the cognitive functions of humans. A total of 48 healthy right-handed male subjects 

performed a spatial working memory task (that required either a left-hand or a right-hand response) 

while being exposed to one of two GSM phones placed at both sides of the head. The subjects were 

randomly divided into three groups. Each group was exposed to one of three exposure conditions: left-

side of the head, right-side, or sham-exposure. The experiment consisted of 12 blocks of trials. Response 

times (RTs) and accuracy of the responses were recorded. It was found that the average RT of the right-

hand responses under left-side exposure condition was significantly longer than those of the right-side 

and sham-exposure groups averaged together during the first two time blocks. These results confirmed 

the existence of an effect of exposure on RT, as well as the fact that exposure duration (together with the 

responding hand and the side of exposure) may play an important role in producing detectable RFR 

effects on performance. Differences in these parameters might be the reason for the failure of certain 

studies to detect or replicate RFR effects. 

 

37. *Magras and Xenos. RF Radiation-Induced Changes in the Prenatal Development of Mice. 

Bioelectromagnetics 1997, 18:455-461. Abstract: The possible effects of radiofrequency (RF) radiation 

on prenatal development has been investigated in mice. This study consisted of RF level measurements 

and in vivo experiments at several places around an "antenna park." At these locations RF power 

densities between 168 nW/cm2 and 1053 nW/cm2 were measured. Twelve pairs of mice, divided in two 

groups, were placed in locations of different power densities and were repeatedly mated five times. One 

hundred eighteen newborns were collected. They were measured, weighed, and examined macro- and 

microscopically. A progressive decrease in the number of newborns per dam was observed, which ended 

in irreversible infertility. 
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38. Maier R, Greter SE, Maier N. Effects of pulsed electromagnetic fields on cognitive processes - a pilot 

study on pulsed field interference with cognitive regeneration. Acta Neurologica Scandinavia. 2004 

Jul; 110(1):46-52. http://www.ncbi.nlm.nih.gov/pubmed/15180806  Abstract: BACKGROUND: Due to 

the ubiquitous use of cellular phones much has been speculated on secondary effects of electromagnetic 

irradiation emitted by those. Additionally, several studies have reported vegetative alterations as well as 

effects on the neuronal and molecular levels in humans. Here, using a psycho-physiological test 

paradigm, we examined effects of exposure to pulsed electromagnetic fields on cognitive performance. 

RESULTS:  We found that nine of the 11 test participants (81.8%) showed worse results in their 

auditory discrimination performance upon field exposure as compared with control conditions. Group 

data comparison revealed a statistical significance of P = 0.0105. CONCLUSION: We could show that 

the participants' cognitive performance was impaired after exposure to pulsed electromagnetic fields. 

  

39. Maskarinec G, Cooper J, Swygert L. 1994. Investigation of increased incidence in childhood leukemia 

near radio towers in Hawaii: preliminary observations. J Environ Pathol Toxicol Oncol, 13: 33–37. 

http://www.ncbi.nlm.nih.gov/pubmed/7823291 Abstract: Twelve children from the Waianae Coast, 

Hawaii, were diagnosed with acute leukemia from 1979 to 1990. The standardized incidence ratio (SIR) 

of 2.09 (95% confidence interval (CI) 1.08 to 3.65) indicates a significant increase. Seven cases 

occurred between 1982 and 1984 and were unusual in terms of sex, age, and type of leukemia. A case-

control study (12 cases, 48 matched controls) explored risk factors, including parents' occupation, X-ray 

exposure, domestic smoking, family and medical histories, and distance of children's residence locations 

to low frequency radio towers. The odds ratio (OR) for having lived within 2.6 miles of the radio towers 

before diagnosis was 2.0 (95% CI 0.06 to 8.3). The clustering may have been a chance event, but 

because of its peculiar characteristics, we feel it should be noted. 

 

40. *Markova E, Belyaev I, Malmgren L. Microwaves from Mobile Phones Inhibit 53BP1 Focus 

Formation in Human Stem Cells Stronger than in Differentiated Cells: Possible Mechanistic Link to 

Cancer Risk. Environ Health Perspect 2010; 118(3): 394–399 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2854769/pdf/ehp-118-394.pdf  Excerpt (pg. 398) : We 

have demonstrated that GSM/UMTS MWs from mobile phones inhibit formation of endogenous 53BP1 

foci in human primary fibroblasts and MSCs. In contrast to fibroblasts, MSCs did not adapt to MWs 

during chronic exposure. Together, our results indicate that stem cells are more sensitive to MW 

exposure than are differentiated human primary cells, lymphocytes, and fibroblasts, whereas fibroblasts 

are least sensitive. Inhibitory effects of MW exposure on DSB repair in stem cells may result in 

formation of chromosomal aberrations and therefore origination of cancer. Alternatively, MW exposures 

may induce a stress response. Both possible interpretations provide a mechanistic link to increased 

cancer risk. Our finding that MSCs may react to more carrier frequencies than differentiated cells may 

indicate that stem cells are the most relevant cellular model for validating safe mobile communication 

signals. Because almost all organs and tissues possess stem cells and because stem cells are more active 

in children, the possible relationship of chronic MW exposure and various types of tumors and 

leukemia—especially in children—should be investigated… 

 

41. *Markovà E, Hillert L, Malmgren L, Persson BRR, Belyaev IY. Microwaves from GSM mobile 

telephones affect 53BP1 and γ-H2AX foci in human lymphocytes from hypersensitive and healthy 
persons. Environ Health Perspect. 2005;113:1172–1177. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280397/pdf/ehp0113-001172.pdf   [PubMed] Excerpt 

(pg. 1175:) Another aspect of this finding is that criteria other than “thermal,” based on SAR and power 

density in acute exposures, may be needed for accurate safety standards. In particular, these safety 

standards certainly cannot be based on data obtained at one specific frequency. Conclusions: 

Nonthermal MWs from GSM mobile telephones at lower levels than the ICNIRP safety standards affect 
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53BP1 and γ-H2AX foci and chromatin conformation in human lymphocytes. These effects suggest 

induction of stress response and/or DNA damage. For the first time, we report that mobile telephone 

MWs affect 53BP1 and γ-H2AX foci dependent on carrier frequency. We also show that heat shock 

induces similar responses. The same responses were observed in lymphocytes from healthy subjects and 

from subjects reporting hypersensitivity to EMFs. 

 

42. Mejia-Arangure JM, Fajardo-Gutierrez A, Perez-Saldivar ML, Gorodezky C, Martinez-Avalos A, 

Romero-Guzman L, et al. 2007. Magnetic fields and acute leukemia in children with Down Syndrome. 

Epidemiology 18:158-61. http://www.ncbi.nlm.nih.gov/pubmed/17099322Abstract Abstract: 

BACKGROUND: We analyzed effects of exposure to magnetic fields on the expression of acute 

leukemia in children with Down syndrome (who have a 20-fold higher risk of leukemia). METHODS:  : 

We performed a case-control study that included 42 children with both acute leukemia and Down 

syndrome as cases and 124 healthy children with Down syndrome as controls. We obtained 

demographic information concerning the children and took spot measurements of magnetic fields at 

each residence. RESULTS: The odds ratio for direct measurements of magnetic fields >/=6.00 mG was 

3.7 (95% confidence interval = 1.05-13.1). CONCLUSION:  The association between magnetic fields 

and leukemia in children with Down syndrome suggests the possibility of a causal role for magnetic 

fields in the etiology of leukemia among a genetically susceptible subgroup of children. 

 

43. *Narayanan SN, Kumar RS, Potu BK, et al. Effect of radio-frequency electromagnetic radiations (RF-

EMR) on passive avoidance behavior and hippocampal morphology in Wistar rats. Ups J Med Sci 

2010; 115 (2): 91 – 96. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853785/pdf/UPS-0300-9734-

115-091.pdf Abstract: Objective. We evaluated the effect of RF-EMR from mobile phones on passive 

avoidance behaviour and hippocampal morphology in rats. Materials and methods. Healthy male albino 

Wistar rats were exposed to RF-EMR by giving 50 missed calls (within 1 hour) per day for 4 weeks, 

keeping a GSM (0.9 GHz/1.8 GHz) mobile phone in vibratory mode (no ring tone) in the cage. After the 

experimental period, passive avoidance behaviour and hippocampal morphology were studied. Results. 

Passive avoidance behaviour was significantly affected in mobile phone RF-EMR-exposed rats 

demonstrated as shorter entrance latency to the dark compartment when compared to the control rats. 

Marked morphological changes were also observed in the CA3 region of the hippocampus of the mobile 

phone-exposed rats in comparison to the control rats. Conclusion. Mobile phone RF-EMR exposure 

significantly altered the passive avoidance behaviour and hippocampal morphology in rats. 

 

44. *Narayanan SN, Kumar RS, Potu et al. Spatial memory performance of Wistar rats exposed to mobile 

phone. Clinics 2009 64(3):231-4. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2666459/pdf/cln64_3p0231.pdf Abstract: 

OBJECTIVE: We tested the effects of mobile phone exposure on spatial memory performance. 

MATERIALS AND METHODS: Male Wistar rats (10-12 weeks old) were exposed to 50 missed 

calls/day for 4 weeks from a GSM (900/1800MHz) mobile phone in vibratory mode (no ring tone). 

After the experimental period, the animals were tested for spatial memory performance using the Morris 

water maze test. RESULTS: Both phone exposed and control animals showed a significant decrease in 

escape time with training. Phone exposed animals had significantly (~3 times) higher mean latency to 

reach the target quadrant and spent significantly (~2 times) less time in the target quadrant than age- and 

sex-matched controls. CONCLUSION: Mobile phone exposure affected the acquisition of learned 

responses in Wistar rats. This in turn points to the poor spatial navigation and the object place 

configurations of the phone-exposed animals. 

 

45. *Nittby H, Grafström G, Tian DP, Malmgren L, Brun A, Persson BR. Cognitive impairment in rats 

after long-term exposure to GSM-900 mobile phone radiation. Bioelectromagnetics 2008; 29:219-32. 
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http://www.ncbi.nlm.nih.gov/pubmed/18044737 Abstract: Considering the frequent use of mobile 

phones, we have directed attention to possible implications on cognitive functions. In this study we 

investigated in a rat model the long-term effects of protracted exposure to Global System for Mobile 

Communication-900 MHz (GSM-900) radiation. Out of a total of 56 rats, 32 were exposed for 2 h each 

week for 55 weeks to radio-frequency electromagnetic radiation at different SAR levels (0.6 and 60 

mW/kg at the initiation of the experimental period) emitted by a (GSM-900) test phone. Sixteen animals 

were sham exposed and eight animals were cage controls, which never left the animal house. After this 

protracted exposure, GSM-900 exposed rats were compared to sham exposed controls. Effects on 

exploratory behaviour were evaluated in the open-field test, in which no difference was seen. Effects on 

cognitive functions were evaluated in the episodic-like memory test. In our study, GSM exposed rats 

had impaired memory for objects and their temporal order of presentation, compared to sham exposed 

controls (P = 0.02). Detecting the place in which an object was presented was not affected by GSM 

exposure. Our results suggest significantly reduced memory functions in rats after GSM microwave 

exposure (P = 0.02). 

 

46. *Odaci E, Bas O, Kaplan S. Effects of prenatal exposure to a 900 MHz electromagnetic field on the 

dentate gyrus of rats: a stereological and histopathological study. Brain Res 2008; 1238:224-9. 

http://www.ncbi.nlm.nih.gov/pubmed/18761003 Abstract: Electromagnetic fields (EMFs) inhibit the 

formation and differentiation of neural stem cells during embryonic development. In this study, the 

effects of prenatal exposure to EMF on the number of granule cells in the dentate gyrus of 4-week-old 

rats were investigated. This experiment used a control (Cont) group and an EMF exposed (EMF) group 

(three pregnant rats each group). The EMF group consisted of six offspring (n=6) of pregnant rats that 

were exposed to an EMF of up to 900 megahertz (MHz) for 60 min/day between the first and last days 

of gestation. The control group consisted of five offspring (n=5) of pregnant rats that were not treated at 

all. The offspring were sacrificed when they were 4 weeks old. The numbers of granule cells in the 

dentate gyrus were analyzed using the optical fractionator technique. The results showed that prenatal 

EMF exposure caused a decrease in the number of granule cells in the dentate gyrus of the rats (P<0.01). 

This suggests that prenatal exposure to a 900 MHz EMF affects the development of the dentate gyrus 

granule cells in the rat hippocampus. Cell loss might be caused by an inhibition of granule cell 

neurogenesis in the dentate gyrus. 

 

47. *Orendáčová J, Orendáč M, Mojžiš M, Labun J, Martončíková M, Saganová K, Lievajová K, Blaško J, 

Abdiová H, Gálik J, Račeková E. Effects of short-duration electromagnetic radiation on early 

postnatal neurogenesis in rats: Fos and NADPH-d histochemical studies. Acta Histochem. 2011 

Nov;113(7):723-8. http://www.ncbi.nlm.nih.gov/pubmed/20950843 Abstract: These findings indicate 

that EMR causes age-related changes in the production of nitric oxide (NO), which may lead to different 

courses of the proliferation cascade in newborn and young adult neurogenesis. 

 

48. *Orendácová J, Raceková E, Orendác M, Martoncíková M, Saganová K, Lievajová K, Abdiová H, 

Labun J, Gálik J. Immunohistochemical study of postnatal neurogenesis after whole-body exposure to 

electromagnetic fields: evaluation of age- and dose-related changes in rats. Cell Mol Neurobiol. 2009 

Sep;29(6-7):981-90. http://www.ncbi.nlm.nih.gov/pubmed/19305951 Abstract: It is well established 

that strong electromagnetic fields (EMFs) can give rise to acute health effects, such as burns, which can 

be effectively prevented by respecting exposure guidelines and regulations. Current concerns are instead 

directed toward the possibility that long-term exposure to weak EMF might have detrimental health 

effects due to some biological mechanism, to date unknown. (1) The possible risk due to pulsed EMF at 

frequency 2.45 GHz and mean power density 2.8 mW/cm(2) on rat postnatal neurogenesis was studied 

in relation to the animal's age, duration of the exposure dose, and post-irradiation survival. (2) 
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Proliferating cells marker, BrdU, was used to map age- and dose-related immunohistochemical changes 

within the rostral migratory stream (RMS) after whole-body exposure of newborn (P7) and senescent 

(24 months) rats. (3) Two dose-related exposure patterns were performed to clarify the cumulative effect 

of EMF: short-term exposure dose, 2 days irradiation (4 h/day), versus long-term exposure dose, 3 days 

irradiation (8 h/day), both followed by acute (24 h) and chronic (1-4 weeks) post-irradiation survival. (4) 

We found that the EMF induces significant age- and dose-dependent changes in proliferating cell 

numbers within the RMS. Our results indicate that the concerns about the possible risk of EMF 

generated in connection with production, transmission, distribution, and the use of electrical equipment 

and communication sets are justified at least with regard to early postnatal neurogenesis. 

 

49. *Ouellet-Hellstrom and Stewart. Miscarriages among female physical therapists who report using 

radio- and microwave- frequency electromagnetic radiation. American Journal of Epidemiology 1993, 

138(10):775-786. http://www.ncbi.nlm.nih.gov/pubmed/8237966  Abstract: Physical therapists are 

exposed to radio- and microwave-frequency electromagnetic radiation by operating shortwave and 

microwave diathermy units. Recent studies suggest that use of shortwave diathermy is associated with 

an excess risk of birth defects, perinatal deaths, and late spontaneous abortions among the offspring of 

exposed female therapists. To assess the impact of occupational use of microwave and shortwave 

diathermy at the time of conception, the authors mailed questionnaires to 42,403 physical therapists in 

1989. Both occupational and reproductive histories were obtained. Exposures to shortwave and 

microwave diathermy were both assessed in the same fashion and were examined in relation to early 

recognized fetal loss in a nested case-control design. A total of 1,753 case pregnancies (miscarriages) 

were matched to 1,753 incidence density control pregnancies (other pregnancies except ectopic 

pregnancies). A pregnancy was considered "exposed" if the mother reported using microwave or 

shortwave diathermy anytime during the 6 months prior to the first trimester or during the first trimester. 

Pregnancies of mothers reporting microwave use 6 months prior to the pregnancy or during the first 

trimester were more likely to result in miscarriage (odds ratio (OR) = 1.28, 95% confidence interval (CI) 

1.02-1.59). The odds ratio increased with increasing level of exposure (chi 2 = 7.25, p < 0.005). The 

odds ratio in the highest exposure group (20 or more exposures/month) was 1.59. The overall odds ratio 

was slightly lower after it was controlled for prior fetal loss (OR = 1.26, 95% CI 1.00-1.59), but the 

exposure-response effect remained (chi 2 = 5.17, p < 0.01).  

 

50. *Pavicic I, Trosic I. In vitro testing of cellular response to ultra high frequency electromagnetic field 

radiation. Toxicol In Vitro. 2008 Aug;22(5):1344-8. 2008 Apr 27. 

http://www.ncbi.nlm.nih.gov/pubmed/18513921 Abstract: The aim of this study was to evaluate 

whether low-level, ultra high frequency (UHF) irradiation of 935 MHz influences the cell structure and 

growth of V79 cells. UHF field was generated inside a Gigahertz Transversal Electromagnetic Mode 

cell (GTEM-cell) with a Hewlett-Packard signal generator. The electric field strength was 8.2+/-0.3 

V/cm and the average specific absorption rate (SAR) was calculated to be 0.12 W/kg. Cell samples were 

cultivated in a humidified atmosphere at 37 degrees C with 5% CO2. Prepared cell samples were 

exposed to a 935 MHz continuous wave frequency field for 1, 2, and 3 h. The structure of microtubule 

proteins has been determined using the immunocytochemical method. Cell growth was determined by 

cell counts for each hour of exposure during five post-exposure days. Negative- and positive-cell 

controls were included into the experimental procedure. In comparison with control cells, the 

microtubule structure clearly altered after 3h of irradiation (p<0.05). Significantly decreased growth was 

noted in cells exposed for 3h three days after irradiation (p<0.05). It seems that the 935 MHz, low-level 

UHF radiation affects microtubule proteins, which consequently may obstruct cell growth. 

 

51. *Pediaditis M, Leitgeb N, Cech R. 2008. RF-EMF exposure of fetus and mother during magnetic 

resonance imaging. Phys Med Biol. 2008 Dec 21;53(24):7187-95. 



 

Page 17 of 27 

 

http://www.ncbi.nlm.nih.gov/pubmed/19033645 Abstract: Magnetic resonance imaging (MRI) avoids 

risks of genetic damage but may be associated with excess heating of body tissues. To investigate the 

exposure to MRI radio-frequency (RF) electromagnetic fields (EMF), low-pass and high-pass birdcage 

coils were simulated and the whole-body pregnant woman model SILVY used to determine local and 

whole-body specific absorption rates (SAR) in mother and fetus. Resonant RF-EMF of MRI devices 

were investigated at 0.3, 1, 1.5, 2, 3 and 4 T. Results allow extrapolation also to higher fields. They 

showed that local SAR in mother's trunk reaches exposure limits first. However, data show that during 

abdominal MRI meeting exposure limits of the mother is not sufficient to protect the fetus if limits of the 

general populations are applied to it. In that case fetal whole-body SAR exceeds limits by 7.4-fold. It is 

up to the physician and/or the ethics commission to decide upon justification for abdominal MRI of 

pregnant women if limits are exceeded. The results indicate the need for specifically addressing fetal 

exposure to EMF and elaborating general recommendations by radiation protection bodies. 

 

52. *Pyrpasopoulou A, Kotoula V, Cheva A, Hytiroglou P, Nikolakaki E, Magras IN, et al. Bone 

morphogenetic protein expression in newborn rat kidneys after prenatal exposure to radiofrequency 
radiation. Bioelectromagnetics 2004; 25: 216-227. http://www.ncbi.nlm.nih.gov/pubmed/15042631 

Abstract: Effects of nonthermal radiofrequency radiation (RFR) of the global system of mobile 

communication (GSM) cellular phones have been as yet mostly studied at the molecular level in the 

context of cellular stress and proliferation, as well as neurotransmitter production and localization. In 

this study, a simulation model was designed for the exposure of pregnant rats to pulsed GSM-like RFR 

(9.4 GHz), based on the different resonant frequencies of man and rat. The power density applied was 5 

microW/cm2, in order to avoid thermal electromagnetic effects as much as possible. Pregnant rats were 

exposed to RFR during days 1-3 postcoitum (p.c.) (embryogenesis, pre-implantation) and days 4-7 p.c. 

(early organogenesis, peri-implantation). Relative expression and localization of bone morphogenetic 

proteins (BMP) and their receptors (BMPR), members of a molecular family currently considered as 

major endocrine and autocrine morphogens and known to be involved in renal development, were 

investigated in newborn kidneys from RFR exposed and sham irradiated (control) rats. Semi-

quantitative duplex RT-PCR for BMP-4, -7, BMPR-IA, -IB, and -II showed increased BMP-4 and 

BMPR-IA, and decreased BMPR-II relative expression in newborn kidneys. These changes were 

statistically significant for BMP-4, BMPR-IA, and -II after exposure on days 1-3 p.c. (P <.001 each), 

and for BMP-4 and BMPR-IA after exposure on days 4-7 p.c. (P <.001 and P =.005, respectively). 

Immunohistochemistry and in situ hybridization (ISH) showed aberrant expression and localization of 

these molecules at the histological level. Our findings suggest that GSM-like RFR interferes with gene 

expression during early gestation and results in aberrations of BMP expression in the newborn… 

 

53. *Rağbetli MC, Aydinlioğlu A, Koyun N, Rağbetli C, Bektas S, Ozdemir S. The effect of mobile phone 

on the number of Purkinje cells: a stereological study. Int J Radiat Biol. 2010 Jul;86(7):548-54 

http://www.ncbi.nlm.nih.gov/pubmed/20545571 Abstract: PURPOSE:  The World Health Organization 

proposed an investigation concerning the exposure of animals to radiofrequency fields because of the 

possible risk factor for health. At power frequencies there is evidence to associate both childhood 

leukaemia and brain tumours with magnetic field exposures. There is also evidence of the effect of 

mobile phone exposure on both cognitive functions and the cerebellum. Purkinje cells of the cerebellum 

are also sensitive to high dose microwave exposure in rats. The present study investigated the effect of 

exposure to mobile phone on the number of Purkinje and granule neurons in the developing cerebellum. 

RESULTS: A significant decrease in the number of Purkinje cells and a tendency for granule cells to 

increase in cerebellum was found. CONCLUSION: Further studies in this area are needed due to the 

popular use of mobile telephones and relatively high exposure on developing brain. 
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54. Rezk AY, Abdulqawi K, Mustafa RM, et al. Fetal and neonatal responses following maternal 

exposure to mobile phones. Saudi Med J. 2008 Feb;29(2):218-23. 

http://www.ncbi.nlm.nih.gov/pubmed/18246230 Abstract: OBJECTIVE:  To study fetal and neonatal 

heart rate (HR) and cardiac output (COP), following acute maternal exposure to electromagnetic fields 

(EMF) emitted by mobile phones. METHODS:  The present study was carried out at Benha University 

Hospital and El-Shorouq Hospital, Cairo, Egypt, from October 2003 to March 2004. Ninety women with 

uncomplicated pregnancies aged 18-33 years, and 30 full term healthy newborn infants were included. 

The pregnant mothers were exposed to EMF emitted by mobile telephones while on telephone-dialing 

mode for 10 minutes during pregnancy and after birth. The main outcome were measurements of fetal 

and neonatal HR and COP. RESULTS:  A statistical significant increase in fetal and neonatal HR, and 

statistical significant decrease in stroke volume and COP before and after use of mobile phone were 

noted. All these changes are attenuated with increase in gestational age. CONCLUSION:  Exposure of 

pregnant women to mobile phone significantly increase fetal and neonatal HR, and significantly 

decreased the COP. 

 

55. Shahin S,  Singh VP,  Shukla RK, Dhawan A, Gangwar RK, Singh SP, Chaturvedi CM. 2.45 GHz 

Microwave Irradiation-Induced Oxidative Stress Affects Implantation or Pregnancy in Mice. Appl 

Biochem Biotechnol.  Accepted: 27 December 2012. http://www.ncbi.nlm.nih.gov/pubmed/23334843  

[copy available] Abstract: The present experiment was designed to study the 2.45 GHz low-level 

microwave (MW) irradiation-induced stress response and its effect on implantation or pregnancy in 

female mice…We observed that implantation sites were affected significantly in MW-irradiated mice as 

compared to control. Further, in addition to a significant increase in ROS, hemoglobin (p<0.001), RBC 

and WBC counts (p<0.001), N/L ratio (p<0.01), DNA damage (p<0.001) in brain cells, and plasma 

estradiol concentration (p<0.05), a significant decrease was observed in NO level (p<0.05) and 

antioxidant enzyme activities of MW-exposed mice. Our findings led us to conclude that a low level of 

MW irradiation-induced oxidative stress not only suppresses implantation, but it may also lead to 

deformity of the embryo in case pregnancy continues. We also suggest that MW radiation-induced 

oxidative stress by increasing ROS production in the body may lead to DNA strand breakage in the 

brain cells and implantation failure/resorption or abnormal pregnancy in mice. 

 

56. Schüz J. Exposure to extremely low-frequency magnetic fields and the risk of childhood cancer: 

update of the epidemiological evidence. Prog Biophys Mol Biol. 2011 Dec;107(3):339-42. 

http://www.ncbi.nlm.nih.gov/pubmed/21946043  Review.  Abstract: There is an ongoing scientific 

controversy whether the observed association between exposure to residential extremely low-frequency 

magnetic fields (ELF-MF) and the risk of childhood leukaemia observed in epidemiological studies is 

causal or due to methodological shortcomings of those studies. Recent pooled analysis confirm results 

from previous studies, namely an approximately two-fold risk increase at ELF-MF exposures ≥0.4 µT, 

and demonstrate consistency of studies across countries, with different design, different methods of 

exposure assessment, and different systems of power transmission and distribution. On the other hand, 

recent pooled analyses for childhood brain tumour show little evidence for an association with ELF-MF, 

also at exposures ≥0.4 µT. Overall, the assessment that ELF-MF are a possible carcinogen and may 

cause childhood leukaemia remains valid. Ongoing research activities, mainly experimental and few 

new epidemiological studies, hopefully provide additional insight to bring clarity to a research area that 

has remained inconclusive. 

 

57. *Söderqvist F, Carlberg M, Hardell L. 2008. Use of wireless telephones and self-reported health 

symptoms: a population-based study among Swedish adolescents aged 15–19 years. Environ Health, 

7(1): 18. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2430957/pdf/1476-069X-7-18.pdf Abstract: 

Background: Despite the last years of rapid increase in use of wireless phones little data on the use of 
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these devices has been systematically assessed among young persons. The aim of this descriptive cross-

sectional study was to assess use of wireless phones and to study such use in relation to explanatory 

factors and self-reported health symptoms. Results: The questionnaire was answered by 63.5% of the 

study subjects. Most participants reported access to a mobile phone (99.6%) and use increased with age; 

55.6% of the 15-year-olds and 82.2% of the 19-year-olds were regular users. Girls generally reported 

more frequent use than boys. Use of wired hands-free equipment 'anytime' was reported by 17.4%. 

Cordless phones were used by 81.9%, and 67.3% were regular users. Watching TV increased the odds 

ratio for use of wireless phones, adjusted for age and gender. Some of the most frequently reported 

health complaints were tiredness, stress, headache, anxiety, concentration difficulties and sleep 

disturbances. Regular users of wireless phones had health symptoms more often and reported poorer 

perceived health than less frequent users. 

 

58. *Sonmez OF, Odaci E, Bas O, Kaplan S. Purkinje cell number decreases in the adult female rat 

cerebellum following exposure to 900 MHz electromagnetic field.  Brain Res. 2010 Oct 14;1356:95-

101 http://www.ncbi.nlm.nih.gov/pubmed/20691167 Abstract: The biological effects of 

electromagnetic field (EMF) exposure from mobile phones have growing concern among scientists since 

there are some reports showing increased risk for human health, especially in the use of mobile phones 

for a long duration. In the presented study, the effects on the number of Purkinje cells in the cerebellum 

of 16-week (16 weeks) old female rats were investigated following exposure to 900 MHz EMF. Three 

groups of rats, a control group (CG), sham exposed group (SG) and an electromagnetic field exposed 

group (EMFG) were used in this study. While EMFG group rats were exposed to 900 MHz EMF 

(1h/day for 28 days) in an exposure tube, SG was placed in the exposure tube but not exposed to EMF 

(1h/day for 28 days). The specific energy absorption rate (SAR) varied between 0.016 (whole body) and 

2 W/kg (locally in the head). The CG was not placed into the exposure tube nor was it exposed to EMF 

during the study period. At the end of the experiment, all of the female rats were sacrificed and the 

number of Purkinje cells was estimated using a stereological counting technique. Histopathological 

evaluations were also done on sections of the cerebellum. Results showed that the total number of 

Purkinje cells in the cerebellum of the EMFG was significantly lower than those of CG (p<0.004) and 

SG (p<0.002). In addition, there was no significant difference at the 0.05 level between the rats' body 

and brain weights in the EMFG and CG or SG. Therefore, it is suggested that long duration exposure to 

900 MHz EMF leads to decreases of Purkinje cell numbers in the female rat cerebellum. 

59. *Svendsen AL, Weihkopf T, Kaatsch P, Schüz J. Exposure to magnetic fields and survival after 

diagnosis of childhood leukemia:  A German cohort study, Cancer Epidemiology Biomarkers 

Prevention 2007;16:1167-1171. http://cebp.aacrjournals.org/content/16/6/1167.full.pdf+html Abstract: 

Inspired by a recent U.S. study showing poorer survival among children with acute lymphoblastic 

leukemia (ALL) exposed to magnetic fields above 0.3 microT, we examine this relationship in a German 

cohort of childhood leukemia cases derived from previous population-based case-control studies 

conducted between 1992 and 2001. A total of 595 ALL cases with 24-h magnetic field measurements 

are included in the analysis with a median follow-up of 9.5 years. We calculate the hazard ratios (HR) 

using the Cox proportional hazards model for overall survival, adjusted for age at diagnosis, calendar 

year of diagnosis, and gender. Elevated hazards are found for exposures between 0.1 and 0.2 microT 

[HR, 2.6; 95% confidence interval (95% CI), 1.3-5.2], based on 34 cases with 9 deaths as well as for 

exposures above 0.2 microT (HR, 1.6; 95% CI, 0.6-4.4), based on 18 cases with 4 deaths. After 

adjustment for prognostic risk group, the hazard for exposures above 0.2 microT increases to HR, 3.0 

(95% CI, 0.9-9.8). In conclusion, this study is generally consistent with the previous finding; however, 

we report the excess risk at field levels lower than those in the U.S. study. In all, the evidence is still 

based on small numbers, and a biological mechanism to explain the findings is not known. 
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60. 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 

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 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). 

 

 

61. *Tomruk A, Guler G, Dincel AS. The Influence of 1800 MHz GSM-like signals on hepatic oxidative 

DNA and lipid damage in nonpregnant, pregnant, and newly born rabbits. Cell Biochem Biophys 

(2010) 56:39–47. http://www.ncbi.nlm.nih.gov/pubmed/19851891 Abstract: The aim of our study is to 

evaluate the possible biological effects of whole-body 1800 MHz GSM-like radiofrequency (RF) 

radiation exposure on liver oxidative DNA damage and lipid peroxidation levels in nonpregnant, 

pregnant New Zealand White rabbits, and in their newly borns. Eighteen nonpregnant and pregnant 

rabbits were used and randomly divided into four groups which were composed of nine rabbits: (i) 

Group I (nonpregnant control), (ii) Group II (nonpregnant-RF exposed), (iii) Group III (pregnant 

control), (iv) Group IV (pregnant-RF exposed). Newborns of the pregnant rabbits were also divided into 

two groups: (v) Group V (newborns of Group III) and (vi) Group VI (newborns of Group III). 1800 

MHz GSM-like RF radiation whole-body exposure (15 min/day for a week) was applied to Group II and 

Group IV. No significant differences were found in liver 8 OHdG/10(6) dG levels of exposure groups 

(Group II and Group IV) compared to controls (Group I and Group III). However, in Group II and 

Group IV malondialdehyde (MDA) and ferrous oxidation in xylenol orange (FOX) levels were 

increased compared to Group I (P < 0.05, Mann-Whitney). No significant differences were found in 

liver tissue of 8 OHdG/10(6) dG and MDA levels between Group VI and Group V (P > 0.05, Mann-

Whitney) while liver FOX levels were found significantly increased in Group VI with respect to Group 

V (P < 0.05, Mann-Whitney). Consequently, the whole-body 1800 MHz GSM-like RF radiation 

exposure may lead to oxidative destruction as being indicators of subsequent reactions that occur to 

form oxygen toxicity in tissues. 
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62. Tsybulin O, Sidorik E, Kyrylenko S, Henshel D, Yakymenko I. GSM 900 MHz microwave radiation 

affects embryo development of Japanese quails. Electromagn Biol Med. 2012 Mar;31(1):75-86. 

http://www.ncbi.nlm.nih.gov/pubmed/22268787 Abstract: A wide range of non thermal biological 

effects of microwave radiation (MW) was revealed during the last decades. A number of reports showed 

evident hazardous effects of MW on embryo development in chicken. In this study, we aimed at 

elucidating the effects of MW emitted by a commercial model of GSM 900 MHz cell phone on embryo 

development in quails (Coturnix coturnix japonica) during both short and prolonged exposure. For that, 

fresh fertilized eggs were irradiated during the first 38 h or 14 days of incubation by a cell phone in 

"connecting" mode activated continuously through a computer system. Maximum intensity of incident 

radiation on the egg's surface was 0.2 µW/cm2.The irradiation led to a significant (p<0.001) increase in 

numbers of differentiated somites in 38-hour exposed embryos and to a significant (p<0.05) increase in 

total survival of embryos from exposed eggs after 14 days exposure. We hypothesized that observed 

facilitating effect was due to enhancement of metabolism in exposed embryos provoked via peroxidation 

mechanisms. Indeed, a level of thiobarbituric acid (TBA) reactive substances was significantly (p<0.05-

0.001) higher in brains and livers of hatchlings from exposed embryos. Thus, observed effects of 

radiation from commercial GSM 900 MHz cell phone on developing quail embryos signify a 

possibility for non-thermal impact of MW on embryogenesis. We suggest that the facilitating effect 

of low doses of irradiation on embryo development can be explained by a hormesis effect induced by 

reactive oxygen species (ROS). Future studies need to be done to clarify this assumption. 

 

63. *Wang B, Lai H. Acute exposure to pulsed 2450-MHz microwaves affects water-maze performance of 

rats. Bioelectromagnetics 2000; 21: 52-6. http://www.ncbi.nlm.nih.gov/pubmed/10615092 Abstract: 

Rats were trained in six sessions to locate a submerged platform in a circular water maze. They were 

exposed to pulsed 2450-MHz microwaves (pulse width 2 micros, 500 128;pulses/s, average power 

density 2 mW/cm(2), average whole body specific absorption rate 1.2 W/kg) for 1 h in a circular 

waveguide system immediately before each training session. One hour after the last training session, 

they were tested in a probe trial during which the platform was removed and the time spent in the 

quadrant of the maze in which the platform had been located during the 1-min trial was scored. Three 

groups of animals, microwave-exposed, sham-exposed, and cage control, were studied. Microwave-

exposed rats were slower than sham-exposed and cage control rats in learning to locate the platform. 

However, there was no significant difference in swim speed among the three groups of animals, 

indicating that the difference in learning was not due to a change in motor functions or motivation. 

During the probe trial, microwave-exposed animals spent significantly less time in the quadrant that had 

contained the platform, and their swim patterns were different from those of the sham-exposed and cage 

control animals. The latter observation indicates that microwave-exposed rats used a different strategy in 

learning the location of the platform. These results show that acute exposure to pulsed microwaves 

caused a deficit in spatial "reference" memory in the rat. 

 

64. 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, 

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 



 

Page 22 of 27 

 

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. 

 

65. Jing J, Yuhua Z, Xiao-qian Y, Rongping J, Dong-mei G, Xi C. The influence of microwave radiation 

from cellular phone on fetal rat brain. Electromagn Biol Med. 31(1):57-66, 2012. 

http://www.ncbi.nlm.nih.gov/pubmed/22268709 Abstract:  The increasing use of cellular phones in our 

society has brought focus on the potential detrimental effects to human health by microwave radiation. 

The aim of our study was to evaluate the intensity of oxidative stress and the level of neurotransmitters 

in the brains of fetal rats chronically exposed to cellular phones. The experiment was performed on 

pregnant rats exposed to different intensities of microwave radiation from cellular phones. Thirty-two 

pregnant rats were randomly divided into four groups: CG, GL, GM, and GH. CG accepted no 

microwave radiation, GL group radiated 10 min each time, GM group radiated 30 min, and GH group 

radiated 60 min. The 3 experimental groups were radiated 3 times a day from the first pregnant day for 

consecutively 20 days, and on the 21st day, the fetal rats were taken and then the contents of superoxide 

dismutase (SOD), glutathione peroxidase (GSH-Px), malondialdehyde (MDA), noradrenaline (NE), 

dopamine (DA), and 5-hydroxyindole acetic acid (5-HT) in the brain were assayed. Compared with CG, 

there were significant differences (P<0.05) found in the contents of SOD, GSH-Px, and MDA in GM 

and GH; the contents of SOD and GSH-Px decreased and the content of MDA increased. The significant 

content differences of NE and DA were found in fetal rat brains in GL and GH groups, with the GL 

group increased and the GH group decreased. Through this study, we concluded that receiving a certain 

period of microwave radiation from cellular phones during pregnancy has certain harm on fetal rat 

brains. 

 
 

4.B  Other reviews of evidence by doctors and scientist that conclude the possibility of adverse 

biological effects on children/fetus from EMF: 

 
1. American Academy of Pediatrics, Letter to the FCC dated July 12, 2012; [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. 

 

2. 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, Vienna [Copy filed in Docket] 

 

3. Environment & Human Health (EHHI), Cell Phones: Technology Exposures Health Effects, 2012 

[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 
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the RF exposure from cell phones may pose a risk to children. International conferences and reports 

continue to discuss this subject.113 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. 

 

4. 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. 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.  

 

 

5. Ontario Catholic Teachers Association, A Position Regarding The Use Of Non-Ionizing 

ElectromagneticRadiation, Including Wifi, In The Workplace OECTA Provincial Health and Safety 

Committee www.oecta.on.ca [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 (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. 

 

6. Porte Alegre Resolution: International Workshop on Non-Ionizing Radiation,Health and 
Environment 2009, sponsored by Brazilian Health Ministry, Porto Alegre Environmental Council, 

CEVS/RS, ICEMS and others [Signed by 52 international MDs, PhDs, Professors & scientists] [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 
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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 

 

7. Russian National Committee on Non-Ionizing Radiation Protection, Necessity to Regulate Strictly the 

use of Wi-Fi in Kindergarten & Schools. June 12, 2012 [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 

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. 

 

8. 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. http://www.ncbi.nlm.nih.gov/pubmed/21950107  

 

 

9. 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. 

 

10. 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 

Assessment, Brussels.  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 



 

Page 25 of 27 

 

(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 

 

 

11. 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. 

 

12. U.S. National Research Council 2008 Report, Identification of Research Needs Relating to Potential 

Biological or Adverse Health Effects of Wireless Communication Devices 
http://www.nap.edu/catalog/12036.html [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 
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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). 

 

13. Venice Resolution: ICEMS June 6, 2008. [Signed by 51 international MDs, PhDs, Professors & 

scientists] http://www.icems.eu/benevento_resolution.htm   Excerpt: As stated in the Benevento 

Resolution of September 2006, we remain concerned about the effects of human exposure to 

electromagnetic fields on health. At the Venice Workshop, entitled, “Foundations of  

bioelectromagnetics: towards a new rationale for risk assessment and management,” we discussed 

electrohypersensitivity, blood brain barrier changes, learning and behavioral effects, changes in anti-

oxidant enzyme activities, DNA damage, biochemical mechanisms of interaction, biological damage 

and, experimental approaches to validate these effects. As an outcome, we are compelled to confirm the 

existence of non-thermal effects of electromagnetic fields on living matter, which seem to occur at every 

level of investigation from molecular to epidemiological. An urgent task before international researchers 

is to discover the detailed mechanisms of non-thermal interactions between electromagnetic fields and 

living matter. A collateral consequence will be the design of new general public and occupational 

protection standards. We, who are at the forefront of this research, encourage an ethical approach in 

setting of exposure standards which protect the health of all, including those who are more vulnerable. 

We recognize the need for research to reveal the critical exposure parameters of effect and risk from 

exposure to electromagnetic fields. 

 

14. 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. 

 

15. 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 
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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 

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. 

 

 


