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Objective: To compile a list of studies from three recent Canadians for Safe Technology (C4ST) reports 

that demonstrate potential harm at non-heating (non-thermal or athermal) levels of 

radiofrequency/microwave radiation1 and at or below Safety Code 6 (2015) levels. 

Methods: The following C4ST reports were examined for relevant studies:   

1)  References and extracts of over 60 scientific studies  published in 2015 and up to April 2016 reporting 
potential harm at or below Safety Code 6 (2015), Health Canada's guidelines for safe human exposure 
to radiofrequency/microwave radiation (April, 2016) 

2)  Wi-Fi in Schools - A Health and Safety Issue (November 2015) 
3)  Submission to Honourable Rona Ambrose, Minister of Health. Re: Health Canada consultation on 

proposed revisions to Safety Code 6.  Title:   Relevant Scientific Studies (140) Omitted by Health 
Canada in its Scientific Review of Draft Safety Code 6 (2014), Canada's Safety Guidelines for Safe 
Exposure to Radiofrequency/Microwave Radiation (July 2014) 

 
References in the original reports were identified from searches in PubMed2 and EMF portal3 and from 

references included in those reports. The abstracts, and when necessary the full studies, were examined 

to determine whether the exposure levels were below Safety Code 6 and were non-heating (non-

thermal).  Duplicate studies were removed. The six (6) systematic reviews were identified from PubMed 

and referrals from colleagues.  

 

Results: A total of over 200 studies were identified (Table 1). 

The six systematic reviews examined sperm quality, male reproduction, risk for tumors in humans, and 

oxidative stress (Table 2). 

Results for studies that provided Specific Absorption (SAR) values from each of the three reports are 

summarized in Figures 1, 2 and 3.  
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1
 Common sources would be cell phones, smart phones, Smart meters (automated metering infrastructure), baby monitors. 

2
 US National Library of Medicine National Institutes of Health website: http://www.ncbi.nlm.nih.gov/pubmed 

3
 EMF Portal website: http://www.emf-portal.de/suche.php?l=e 
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Table 1. List of over 200 references from reports5 prepared by Canadians for Safe Technology (C4ST) 

documenting potential harm at non-heating (non-thermal) levels (below Safety Code 6 (2015)).    

1. Aboul Ezz, H. S., Khadrawy, Y. A., Ahmed, N. A., Radwan, N. M., & El Bakry, M. M. (2013). The effect of 
pulsed electromagnetic radiation from mobile phone on the levels of monoamine 
neurotransmitters in four different areas of rat brain. European Review for Medical and 
Pharmacological Sciences, 17(13), 1782–1788. 

2. Abu Khadra, K. M., Khalil, A. M., Abu Samak, M., & Aljaberi, A. (2015). Evaluation of selected 
biochemical parameters in the saliva of young males using mobile phones. Electromagnetic 
Biology and Medicine, 34(1), 72–76. doi:10.3109/15368378.2014.881370 

3. Achudume, A. (2010). Induction of Oxidative Stress in Male Rats Subchronically Exposed to 
Electromagnetic Fields at Non-Thermal Intensities. Journal of Electromagnetic Analysis and 
Applications, 03(08), 482–487. doi:10.4236/jemaa.2010.28064 

4. Agarwal, A., Desai, N. R., Makker, K., Varghese, A., Mouradi, R., Sabanegh, E., & Sharma, R. (2009). 
Effects of radiofrequency electromagnetic waves (RF-EMW) from cellular phones on human 
ejaculated semen: an in vitro pilot study. Fertility and Sterility, 92(4), 1318–1325. 
doi:10.1016/j.fertnstert.2008.08.022 

5. Akar, A., Karayiğit, M. Ö., Bolat, D., Gültiken, M. E., Yarim, M., & Castellani, G. (2013). Effects of low 
level electromagnetic field exposure at 2.45 GHz on rat cornea. International Journal of 
Radiation Biology, 89(4), 243–249. doi:10.3109/09553002.2013.754557 

6. Akdag, M. Z., Dasdag, S., Canturk, F., Karabulut, D., Caner, Y., & Adalier, N. (2016). Does prolonged 
radiofrequency radiation emitted from Wi-Fi devices induce DNA damage in various tissues of 
rats? Journal of Chemical Neuroanatomy. doi:10.1016/j.jchemneu.2016.01.003 

7. Aldad, T. S., Gan, G., Gao, X.-B., & Taylor, H. S. (2012). Fetal radiofrequency radiation exposure from 
800-1900 mhz-rated cellular telephones affects neurodevelopment and behavior in mice. 
Scientific Reports, 2, 312. doi:10.1038/srep00312 

8. Ammari, M., Gamez, C., Lecomte, A., Sakly, M., Abdelmelek, H., & De Seze, R. (2010). GFAP expression 
in the rat brain following sub-chronic exposure to a 900 MHz electromagnetic field signal. 
International Journal of Radiation Biology, 86(5), 367–375. doi:10.3109/09553000903567946 

9. Atasoy, H. I., Gunal, M. Y., Atasoy, P., Elgun, S., & Bugdayci, G. (2013). Immunohistopathologic 
demonstration of deleterious effects on growing rat testes of radiofrequency waves emitted 
from conventional Wi-Fi devices. Journal of Pediatric Urology, 9(2), 223–229. 
doi:10.1016/j.jpurol.2012.02.015 

10. Atlı Şekeroğlu, Z., Akar, A., & Şekeroğlu, V. (2013). Evaluation of the cytogenotoxic damage in 
immature and mature rats exposed to 900 MHz radiofrequency electromagnetic fields. 
International Journal of Radiation Biology, 89(11), 985–992. 
doi:10.3109/09553002.2013.809170 

11. Augner, C., Hacker, G. W., Oberfeld, G., Florian, M., Hitzl, W., Hutter, J., & Pauser, G. (2010). Effects 
of Exposure to GSM Mobile Phone Base Station Signals on Salivary Cortisol, Alpha-Amylase, and 
Immunoglobulin A. Biomedical and Environmental Sciences, 23(3), 199–207. doi:10.1016/S0895-

                                                           
5
  1) References and extracts of over 60 scientific studies  published in 2015 and up to April 2016 reporting potential harm at or 

below Safety Code 6 (2015), Health Canada's guidelines for safe human exposure to radiofrequency/microwave radiation (April, 
2016) 
   2) Wi-Fi in Schools - A Health and Safety Issue (November 2015)   
   3) Submission to Honourable Rona Ambrose, Minister of Health. Re: Health Canada consultation on proposed revisions to 
Safety Code 6.  Title:   Relevant Scientific Studies (140) Omitted by Health Canada in its Scientific Review of Draft Safety Code 6 
(2014), Canada's Safety Guidelines for Safe Exposure to Radiofrequency/Microwave Radiation (July 2014) 
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3988(10)60053-0 
12. Austrian Medical Association. (2012). 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 ( AG-EMF) EMF Guideline OAK-AG  
2012 03 03.pdf. Austrian Medical Association [Internet]. 2012; Available from: http://freiburger-
appell-2012.info/media/EMF%20Guideline%20OAK-AG%20%202012%2003%2003.pdf. 

13. Avendaño, C., Mata, A., Sanchez Sarmiento, C. A., & Doncel, G. F. (2012). Use of laptop computers 
connected to internet through Wi-Fi decreases human sperm motility and increases sperm DNA 
fragmentation. Fertility and Sterility, 97(1), 39–45.e2. doi:10.1016/j.fertnstert.2011.10.012 

14. Aydoğan, F., Aydın, E., Koca, G., Özgür, E., Atilla, P., Tüzüner, A., … Samim, E. E. (2015). The effects of 
2100-MHz radiofrequency radiation on nasal mucosa and mucociliary clearance in rats. 
International Forum of Allergy & Rhinology. doi:10.1002/alr.21509 

15. Aydogan, F., Unlu, I., Aydin, E., Yumusak, N., Devrim, E., Samim, E. E., … Seyhan, N. (2015). The effect 
of 2100 MHz radiofrequency radiation of a 3G mobile phone on the parotid gland of rats. 
American Journal of Otolaryngology, 36(1), 39–46. doi:10.1016/j.amjoto.2014.10.001 

16. Aynali, G., Nazıroğlu, M., Çelik, Ö., Doğan, M., Yarıktaş, M., & Yasan, H. (2013). Modulation of 
wireless (2.45 GHz)-induced oxidative toxicity in laryngotracheal mucosa of rat by melatonin. 
European Archives of Oto-Rhino-Laryngology: Official Journal of the European Federation of Oto-
Rhino-Laryngological Societies (EUFOS): Affiliated with the German Society for Oto-Rhino-
Laryngology - Head and Neck Surgery, 270(5), 1695–1700. doi:10.1007/s00405-013-2425-0 

17. Bak, M., Dudarewicz, A., Zmyślony, M., & Sliwinska-Kowalska, M. (2010). Effects of GSM signals 
during exposure to event related potentials (ERPs). International Journal of Occupational 
Medicine and Environmental Health, 23(2), 191–199. doi:10.2478/v10001-010-0021-8 

18. Balci, M., Namuslu, M., Devrim, E., & Durak, I. (2009). Effects of computer monitor-emitted radiation 
on oxidant/antioxidant balance in cornea and lens from rats. Molecular Vision, 15, 2521–2525. 

19. Ballardin, M., Tusa, I., Fontana, N., Monorchio, A., Pelletti, C., Rogovich, A., … Scarpato, R. (2011). 
Non-thermal effects of 2.45 GHz microwaves on spindle assembly, mitotic cells and viability of 
Chinese hamster V-79 cells. Mutation Research, 716(1–2), 1–9. 
doi:10.1016/j.mrfmmm.2011.07.009 

20. Bas, O., Odaci, E., Kaplan, S., Acer, N., Ucok, K., & Colakoglu, S. (2009). 900 MHz electromagnetic 
field exposure affects qualitative and quantitative features of hippocampal pyramidal cells in the 
adult female rat. Brain Research, 1265, 178–185. doi:10.1016/j.brainres.2009.02.011 

21. Belpomme, D., Campagnac, C., & Irigaray, P. (2015). Reliable disease biomarkers characterizing and 
identifying electrohypersensitivity and multiple chemical sensitivity as two etiopathogenic 
aspects of a unique pathological disorder. Reviews on Environmental Health, 30(4), 251–271. 
doi:10.1515/reveh-2015-0027 

22. Belyaev, I., Markova, E., & Malmgren, L. (2009). Microwaves from Mobile Phones Inhibit 53BP1 
Focus Formation in Human Stem Cells Stronger than in Differentiated Cells: Possible Mechanistic 
Link to Cancer Risk. Environmental Health Perspectives. doi:10.1289/ehp.0900781 

23. Beneduci, A., Cosentino, K., Romeo, S., Massa, R., & Chidichimo, G. (2014). Effect of millimetre waves 
on phosphatidylcholine membrane models: a non-thermal mechanism of interaction. Soft 
Matter. doi:10.1039/c4sm00551a 

24. Beyer, C., Christen, P., Jelesarov, I., & Fröhlich, J. (2013). Experimental system for real-time 
assessment of potential changes in protein conformation induced by electromagnetic fields. 
Bioelectromagnetics, 34(6), 419–428. doi:10.1002/bem.21795 

25. Blackman, C. (2009). Cell phone radiation: Evidence from ELF and RF studies supporting more 
inclusive risk identification and assessment. Pathophysiology: The Official Journal of the 
International Society for Pathophysiology / ISP, 16(2–3), 205–216. 
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doi:10.1016/j.pathophys.2009.02.001 
26. Blank, M., & Goodman, R. (2009). Electromagnetic fields stress living cells. Pathophysiology: The 

Official Journal of the International Society for Pathophysiology / ISP, 16(2–3), 71–78. 
doi:10.1016/j.pathophys.2009.01.006 

27. Blank, M., & Goodman, R. (2011). DNA is a fractal antenna in electromagnetic fields. International 
Journal of Radiation Biology, 87(4), 409–415. doi:10.3109/09553002.2011.538130 

28. Burlaka, A., Tsybulin, O., Sidorik, E., Lukin, S., Polishuk, V., Tsehmistrenko, S., & Yakymenko, I. (2013). 
Overproduction of free radical species in embryonal cells exposed to low intensity 
radiofrequency radiation. Experimental Oncology, 35(3), 219–225. 

29. Byun, Y.-H., Ha, M., Kwon, H.-J., Hong, Y.-C., Leem, J.-H., Sakong, J., … Kim, N. (2013). Mobile phone 
use, blood lead levels, and attention deficit hyperactivity symptoms in children: a longitudinal 
study. PloS One, 8(3), e59742. doi:10.1371/journal.pone.0059742 

30. Calabrò, E., Condello, S., Currò, M., Ferlazzo, N., Caccamo, D., Magazù, S., & Ientile, R. (2012). 
Modulation of heat shock protein response in SH-SY5Y by mobile phone microwaves. World 
Journal of Biological Chemistry, 3(2), 34–40. doi:10.4331/wjbc.v3.i2.34 

31. Calvente, I., Pérez-Lobato, R., Núñez, M.-I., Ramos, R., Guxens, M., Villalba, J., … Fernández, M. F. 
(2016). Does exposure to environmental radiofrequency electromagnetic fields cause cognitive 
and behavioral effects in 10-year-old boys? Bioelectromagnetics, 37(1), 25–36. 
doi:10.1002/bem.21951 

32. Çam, S. T., & Seyhan, N. (2012). Single-strand DNA breaks in human hair root cells exposed to mobile 
phone radiation. International Journal of Radiation Biology, 88(5), 420–424. 
doi:10.3109/09553002.2012.666005 

33. Cammaerts, M.-C., De Doncker, P., Patris, X., Bellens, F., Rachidi, Z., & Cammaerts, D. (2012). GSM 
900 MHz radiation inhibits ants’ association between food sites and encountered cues. 
Electromagnetic Biology and Medicine, 31(2), 151–165. doi:10.3109/15368378.2011.624661 

34. Cammaerts, M.-C., & Johansson, O. (2013). Ants can be used as bio-indicators to reveal biological 
effects of electromagnetic waves from some wireless apparatus. Electromagnetic Biology and 
Medicine, 1–7. doi:10.3109/15368378.2013.817336 

35. Cammaerts, M.-C., Rachidi, Z., Bellens, F., & De Doncker, P. (2013). Food collection and response to 
pheromones in an ant species exposed to electromagnetic radiation. Electromagnetic Biology 
and Medicine, 32(3), 315–332. doi:10.3109/15368378.2012.712877 

36. Cao, H., Qin, F., Liu, X., Wang, J., Cao, Y., Tong, J., & Zhao, H. (2015). Circadian Rhythmicity of 
Antioxidant Markers in Rats Exposed to 1.8 GHz Radiofrequency Fields. International Journal of 
Environmental Research and Public Health, 12(2), 2071–2087. doi:10.3390/ijerph120202071 

37. Carballo-Quintás, M., Martínez-Silva, I., Cadarso-Suárez, C., Alvarez-Figueiras, M., Ares-Pena, F. J., & 
López-Martín, E. (2011). A study of neurotoxic biomarkers, c-fos and GFAP after acute exposure 
to GSM radiation at 900 MHz in the picrotoxin model of rat brains. Neurotoxicology, 32(4), 478–
494. doi:10.1016/j.neuro.2011.04.003 

38. Carlberg, M., & Hardell, L. (2012). On the association between glioma, wireless phones, heredity and 
ionising radiation. Pathophysiology: The Official Journal of the International Society for 
Pathophysiology / ISP, 19(4), 243–252. doi:10.1016/j.pathophys.2012.07.001 

39. Carpenter, D. O. (2015). The microwave syndrome or electro-hypersensitivity: historical background. 
Reviews on Environmental Health, 30(4), 217–222. doi:10.1515/reveh-2015-0016 

40. Céspedes, O., Inomoto, O., Kai, S., Nibu, Y., Yamaguchi, T., Sakamoto, N., … Ueno, S. (2010). Radio 
frequency magnetic field effects on molecular dynamics and iron uptake in cage proteins. 
Bioelectromagnetics, 31(4), 311–317. doi:10.1002/bem.20564 

41. Cetin, H., Nazıroğlu, M., Celik, O., Yüksel, M., Pastacı, N., & Ozkaya, M. O. (2014). Liver antioxidant 
stores protect the brain from electromagnetic radiation (900 and 1800 MHz)-induced oxidative 
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stress in rats during pregnancy and the development of offspring. Journal of Maternal-Fetal & 
Neonatal Medicine. doi:10.3109/14767058.2014.898056 

42. Ceyhan, A. M., Akkaya, V. B., Güleçol, Ş. C., Ceyhan, B. M., Özgüner, F., & Chen, W. (2012). Protective 
effects of β-glucan against oxidative injury induced by 2.45-GHz electromagnetic radiation in the 
skin tissue of rats. Archives of Dermatological Research, 304(7), 521–527. doi:10.1007/s00403-
012-1205-9 

43. Coureau, G., Bouvier, G., Lebailly, P., Fabbro-Peray, P., Gruber, A., Leffondre, K., … Baldi, I. (2014). 
Mobile phone use and brain tumours in the CERENAT case-control study. Occupational and 
Environmental Medicine, 71(7), 514–522. doi:10.1136/oemed-2013-101754 

44. Crouzier, D., Perrin, A., Torres, G., Dabouis, V., & Debouzy, J.-C. (2009). Pulsed electromagnetic field 
at 9.71 GHz increase free radical production in yeast (Saccharomyces cerevisiae). Pathologie-
Biologie, 57(3), 245–251. doi:10.1016/j.patbio.2007.12.003 

45. Dahmen, N., Ghezel-Ahmadi, D., & Engel, A. (2009). Blood laboratory findings in patients suffering 
from self-perceived electromagnetic hypersensitivity (EHS). Bioelectromagnetics, 30(4), 299–
306. doi:10.1002/bem.20486 

46. Dämvik, M., & Johansson, O. (2010). Health risk assessment of electromagnetic fields: a conflict 
between the precautionary principle and environmental medicine methodology. Reviews on 
Environmental Health, 25(4), 325–333. 

47. Daniels, W. M. U., Pitout, I. L., Afullo, T. J. O., & Mabandla, M. V. (2009). The effect of 
electromagnetic radiation in the mobile phone range on the behaviour of the rat. Metabolic 
Brain Disease, 24(4), 629–641. doi:10.1007/s11011-009-9164-3 

48. Dasdag, S., Akdag, M. Z., Erdal, M. E., Erdal, N., Ay, O. I., Ay, M. E., … Yegin, K. (2015a). Effects of 2.4 
GHz radiofrequency radiation emitted from Wi-Fi equipment on microRNA expression in brain 
tissue. International Journal of Radiation Biology, 91(7), 555–561. 
doi:10.3109/09553002.2015.1028599 

49. Dasdag, S., Akdag, M. Z., Erdal, M. E., Erdal, N., Ay, O. I., Ay, M. E., … Yegin, K. (2015b). Long term and 
excessive use of 900 MHz radiofrequency radiation alter microRNA expression in brain. 
International Journal of Radiation Biology, 1–6. doi:10.3109/09553002.2015.997896 

50. Dasdag, S., Akdag, M. Z., Kizil, G., Kizil, M., Cakir, D. U., & Yokus, B. (2012). Effect of 900 MHz radio 
frequency radiation on beta amyloid protein, protein carbonyl, and malondialdehyde in the 
brain. Electromagnetic Biology and Medicine, 31(1), 67–74. doi:10.3109/15368378.2011.624654 

51. Dasdag, S., Akdag, M. Z., Ulukaya, E., Uzunlar, A. K., & Ocak, A. R. (2009). Effect of mobile phone 
exposure on apoptotic glial cells and status of oxidative stress in rat brain. Electromagnetic 
Biology and Medicine, 28(4), 342–354. doi:10.3109/15368370903206556 

52. Dasdag, S., Taş, M., Akdag, M. Z., & Yegin, K. (2015). Effect of long-term exposure of 2.4 GHz 
radiofrequency radiation emitted from Wi-Fi equipment on testes functions. Electromagnetic 
Biology and Medicine, 34(1), 37–42. doi:10.3109/15368378.2013.869752 

53. De Luca, C., Thai, J. C. S., Raskovic, D., Cesareo, E., Caccamo, D., Trukhanov, A., & Korkina, L. (2014). 
Metabolic and genetic screening of electromagnetic hypersensitive subjects as a feasible tool for 
diagnostics and intervention. Mediators of Inflammation, 2014, 924184. 
doi:10.1155/2014/924184 

54. Desai, N. R., Kesari, K. K., & Agarwal, A. (2009). Pathophysiology of cell phone radiation: oxidative 
stress and carcinogenesis with focus on male reproductive system. Reproductive Biology and 
Endocrinology, 7, 114. doi:10.1186/1477-7827-7-114 

55. Deshmukh, P. S., Megha, K., Banerjee, B. D., Ahmed, R. S., Chandna, S., Abegaonkar, M. P., & 
Tripathi, A. K. (2013). Detection of Low Level Microwave Radiation Induced Deoxyribonucleic 
Acid Damage Vis-à-vis Genotoxicity in Brain of Fischer Rats. Toxicology International, 20(1), 19–
24. doi:10.4103/0971-6580.111549 
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56. Deshmukh, P. S., Nasare, N., Megha, K., Banerjee, B. D., Ahmed, R. S., Singh, D., … Mediratta, P. K. 
(2015). Cognitive impairment and neurogenotoxic effects in rats exposed to low-intensity 
microwave radiation. International Journal of Toxicology, 34(3), 284–290. 
doi:10.1177/1091581815574348 

57. Dieudonné, M. (2016). Does electromagnetic hypersensitivity originate from nocebo responses? 
Indications from a qualitative study: IEI-EMF and the Nocebo Response. Bioelectromagnetics, 
37(1), 14–24. doi:10.1002/bem.21937 

58. Divan, H. A., Kheifets, L., Obel, C., & Olsen, J. (2012). Cell phone use and behavioural problems in 
young children. Journal of Epidemiology and Community Health, 66(6), 524–529. 
doi:10.1136/jech.2010.115402 

59. Dyka, L. D., Shakina, L. A., Strashnyuk, V. Y., & Shckorbatov, Y. G. (2016). Effects of 36.6 GHz and 
static magnetic field on degree of endoreduplication in Drosophila melanogaster polytene 
chromosomes. International Journal of Radiation Biology, 92(4), 222–227. 
doi:10.3109/09553002.2016.1137105 

60. Elekes, E., Thuróczy, G., & Szabó, L. D. (1996). Effect on the immune system of mice exposed 
chronically to 50 Hz amplitude-modulated 2.45 GHz microwaves. Bioelectromagnetics, 17(3), 
246–248. doi:10.1002/(SICI)1521-186X(1996)17:3<246::AID-BEM11>3.0.CO;2-O 

61. Eris, A. H., Kiziltan, H. S., Meral, I., Genc, H., Trabzon, M., Seyithanoglu, H., … Uysal, O. (2015). Effect 
of Short-term 900 MHz low level electromagnetic radiation exposure on blood serotonin and 
glutamate levels. Bratislavské Lekárske Listy, 116(2), 101–103. 

62. Eser, O., Songur, A., Aktas, C., Karavelioglu, E., Caglar, V., Aylak, F., … Kanter, M. (2013). The effect of 
electromagnetic radiation on the rat brain: an experimental study. Turkish Neurosurgery, 23(6), 
707–715. doi:10.5137/1019-5149.JTN.7088-12.2 

63. Esmekaya, M. A., Aytekin, E., Ozgur, E., Güler, G., Ergun, M. A., Omeroğlu, S., & Seyhan, N. (2011). 
Mutagenic and morphologic impacts of 1.8GHz radiofrequency radiation on human peripheral 
blood lymphocytes (hPBLs) and possible protective role of pre-treatment with Ginkgo biloba 
(EGb 761). The Science of the Total Environment, 410–411, 59–64. 
doi:10.1016/j.scitotenv.2011.09.036 

64. Esmekaya, M. A., Ozer, C., & Seyhan, N. (2011). 900 MHz pulse-modulated radiofrequency radiation 
induces oxidative stress on heart, lung, testis and liver tissues. General Physiology and 
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71. Furtado-Filho, O. V., Borba, J. B., Maraschin, T., Souza, L. M., Henriques, J. A. P., Moreira, J. C. F., & 
Saffi, J. (2015). Effects of chronic exposure to 950 MHz ultra-high-frequency electromagnetic 
radiation on reactive oxygen species metabolism in the right and left cerebral cortex of young 
rats of different ages. International Journal of Radiation Biology, 91(11), 891–897. 
doi:10.3109/09553002.2015.1083629 

72. Gandhi, O. P. (2015). Yes the Children Are More Exposed to Radiofrequency Energy From Mobile 
Telephones Than Adults. IEEE Access, 3, 985–988. doi:10.1109/ACCESS.2015.2438782 

73. Gandhi, O. P., Morgan, L. L., de Salles, A. A., Han, Y.-Y., Herberman, R. B., & Davis, D. L. (2012). 
Exposure limits: the underestimation of absorbed cell phone radiation, especially in children. 
Electromagnetic Biology and Medicine, 31(1), 34–51. doi:10.3109/15368378.2011.622827 

74. Gao, X., Luo, R., Ma, B., Wang, H., Liu, T., Zhang, J., … Cui, X. (2013). [Interference of vitamin E on the 
brain tissue damage by electromagnetic radiation of cell phone in pregnant and fetal rats]. Wei 
sheng yan jiu = Journal of hygiene research, 42(4), 642–646. 

75. Gapeev, A. B., Sirota, N. P., Kudriavtsev, A. A., & Chemeris, N. K. (2010). [Responses of thymocytes 
and splenocytes to low-intensity extremely high-frequency electromagnetic radiation in normal 
mice and in mice with systemic inflammation]. Biofizika, 55(4), 645–651. 

76. Garaj-Vrhovac, V., Gajski, G., Pažanin, S., Sarolić, A., Domijan, A.-M., Flajs, D., & Peraica, M. (2011). 
Assessment of cytogenetic damage and oxidative stress in personnel occupationally exposed to 
the pulsed microwave radiation of marine radar equipment. International Journal of Hygiene 
and Environmental Health, 214(1), 59–65. doi:10.1016/j.ijheh.2010.08.003 

77. Ghanbari, M., Mortazavi, S. B., Khavanin, A., & Khazaei, M. (2013). The Effects of Cell Phone Waves 
(900 MHz-GSM Band) on Sperm Parameters and Total Antioxidant Capacity in Rats. International 
Journal of Fertility & Sterility, 7(1), 21–28. 

78. Ghazizadeh, V., & Nazıroğlu, M. (2014). Electromagnetic radiation (Wi-Fi) and epilepsy induce 
calcium entry and apoptosis through activation of TRPV1 channel in hippocampus and dorsal 
root ganglion of rats. Metabolic Brain Disease, 29(3), 787–799. doi:10.1007/s11011-014-9549-9 

79. Ghosn, R., Yahia-Cherif, L., Hugueville, L., Ducorps, A., Lemarechal, J.-D., Thuroczy, G., … Selmaoui, B. 
(2015). Radiofrequency signal affects alpha band in resting electroencephalogram. Journal of 
Neurophysiology, jn.00765.2014. doi:10.1152/jn.00765.2014 

80. Gorpinchenko, I., Nikitin, O., Banyra, O., & Shulyak, A. (2014). The influence of direct mobile phone 
radiation on sperm quality. Central European Journal of Urology, 67(1), 65–71. 
doi:10.5173/ceju.2014.01.art14 

81. Grigoriev, Y. G., Grigoriev, O. A., Ivanov, A. A., Lyaginskaya, A. M., Merkulov, A. V., Shagina, N. B., … 
Shafirkin, A. V. (2010). Confirmation studies of Soviet research on immunological effects of 
microwaves: Russian immunology results. Bioelectromagnetics, 31(8), 589–602. 
doi:10.1002/bem.20605 

82. Gul, A., Çelebi, H., & Uğraş, S. (2009). The effects of microwave emitted by cellular phones on 
ovarian follicles in rats. Archives of Gynecology and Obstetrics, 280(5), 729–733. 
doi:10.1007/s00404-009-0972-9 

83. Gulati, S., Yadav, A., Kumar, N., Kanupriya,  null, Aggarwal, N. K., Kumar, R., & Gupta, R. (2015). Effect 
of GSTM1 and GSTT1 Polymorphisms on Genetic Damage in Humans Populations Exposed to 
Radiation From Mobile Towers. Archives of Environmental Contamination and Toxicology. 
doi:10.1007/s00244-015-0195-y 



  9/23 

84. Güler, G., Ozgur, E., Keles, H., Tomruk, A., Vural, S. A., & Seyhan, N. (2015). use 2016 - 
Neurodegenerative changes and apoptosis induced by intrauterine and extrauterine exposure of 
radiofrequency radiation. Journal of Chemical Neuroanatomy. 
doi:10.1016/j.jchemneu.2015.10.006 

85. Guler, G., Tomruk, A., Ozgur, E., & Seyhan, N. (2010). The effect of radiofrequency radiation on DNA 
and lipid damage in non-pregnant and pregnant rabbits and their newborns. General Physiology 
and Biophysics, 29(1), 59–66. 

86. Gumral, N., Naziroglu, M., Koyu, A., Ongel, K., Celik, O., Saygin, M., … Flores-Arce, M. F. (2009). 
Effects of selenium and L-carnitine on oxidative stress in blood of rat induced by 2.45-GHz 
radiation from wireless devices. Biological Trace Element Research, 132(1–3), 153–163. 
doi:10.1007/s12011-009-8372-3 

87. Gürler, H. Ş., Bilgici, B., Akar, A. K., Tomak, L., & Bedir, A. (2014). Increased DNA oxidation (8-OHdG) 
and protein oxidation (AOPP) by low level electromagnetic field (2.45 GHz) in rat brain and 
protective effect of garlic. International Journal of Radiation Biology, 90(10), 892–896. 
doi:10.3109/09553002.2014.922717 

88. Gustavino, B., Carboni, G., Petrillo, R., Paoluzzi, G., Santovetti, E., & Rizzoni, M. (2016). Exposure to 
915 MHz radiation induces micronuclei in Vicia faba root tips. Mutagenesis, 31(2), 187–192. 
doi:10.1093/mutage/gev071 

89. Hagström, M., Auranen, J., Johansson, O., & Ekman, R. (2012). Reducing electromagnetic irradiation 
and fields alleviates experienced health hazards of VDU work. Pathophysiology: The Official 
Journal of the International Society for Pathophysiology / ISP, 19(2), 81–87. 
doi:10.1016/j.pathophys.2012.01.005 

90. Hancı, H., Türedi, S., Topal, Z., Mercantepe, T., Bozkurt, I., Kaya, H., … Odacı, E. (2015). Can prenatal 
exposure to a 900 MHz electromagnetic field affect the morphology of the spleen and thymus, 
and alter biomarkers of oxidative damage in 21-day-old male rats? Biotechnic & Histochemistry: 
Official Publication of the Biological Stain Commission, 90(7), 535–543. 
doi:10.3109/10520295.2015.1042051 

91. Hardell, L., & Carlberg, M. (2013). Using the Hill viewpoints from 1965 for evaluating strengths of 
evidence of the risk for brain tumors associated with use of mobile and cordless phones. 
Reviews on Environmental Health, 28(2–3), 97–106. doi:10.1515/reveh-2013-0006 

92. Hardell, L., Carlberg, M., & Hansson Mild, K. (2011). Re-analysis of risk for glioma in relation to 
mobile telephone use: comparison with the results of the Interphone international case-control 
study. International Journal of Epidemiology, 40(4), 1126–1128. doi:10.1093/ije/dyq246 

93. Hardell, L., Carlberg, M., Söderqvist, F., & Hansson Mild, K. (2013). Pooled analysis of case-control 
studies on acoustic neuroma diagnosed 1997-2003 and 2007-2009 and use of mobile and 
cordless phones. International Journal of Oncology, 43(4), 1036–1044. 
doi:10.3892/ijo.2013.2025 

94. Hekmat, A., Saboury, A. A., & Moosavi-Movahedi, A. A. (2013). The toxic effects of mobile phone 
radiofrequency (940 MHz) on the structure of calf thymus DNA. Ecotoxicology and 
Environmental Safety, 88, 35–41. doi:10.1016/j.ecoenv.2012.10.016 

95. Herbert, M. R., & Sage, C. (2013a). Autism and EMF? Plausibility of a pathophysiological link - Part I. 
Pathophysiology: The Official Journal of the International Society for Pathophysiology / ISP, 
20(3), 191–209. doi:10.1016/j.pathophys.2013.08.001 

96. Herbert, M. R., & Sage, C. (2013b). Autism and EMF? Plausibility of a pathophysiological link. Part II. 
Pathophysiology: The Official Journal of the International Society for Pathophysiology / ISP, 
20(3), 211–234. doi:10.1016/j.pathophys.2013.08.002 

97. Hidisoglu, E., Kantar Gok, D., Er, H., Akpinar, D., Uysal, F., Akkoyunlu, G., … Yargicoglu, P. (2016). 
2100-MHz electromagnetic fields have different effects on visual evoked potentials and 



  10/23 

oxidant/antioxidant status depending on exposure duration. Brain Research, 1635, 1–11. 
doi:10.1016/j.brainres.2016.01.018 

98. İkinci, A., Mercantepe, T., Unal, D., Erol, H. S., Şahin, A., Aslan, A., … Odacı, E. (2016). Morphological 
and antioxidant impairments in the spinal cord of male offspring rats following exposure to a 
continuous 900MHz electromagnetic field during early and mid-adolescence. Journal of 
Chemical Neuroanatomy, 75(Pt B), 99–104. doi:10.1016/j.jchemneu.2015.11.006 

99. Imge, E. B., Kiliçoğlu, B., Devrim, E., Cetin, R., & Durak, I. (2010). Effects of mobile phone use on brain 
tissue from the rat and a possible protective role of vitamin C - a preliminary study. International 
Journal of Radiation Biology, 86(12), 1044–1049. doi:10.3109/09553002.2010.501838 

100. Jiang, D.-P., Li, J.-H., Zhang, J., Xu, S.-L., Kuang, F., Lang, H.-Y., … Guo, G.-Z. (2016). Long-term 
electromagnetic pulse exposure induces Abeta deposition and cognitive dysfunction through 
oxidative stress and overexpression of APP and BACE1. Brain Research. 
doi:10.1016/j.brainres.2016.02.053 

101. Jing, J., Yuhua, Z., Xiao-qian, Y., Rongping, J., Dong-mei, G., & Xi, C. (2012). The influence of 
microwave radiation from cellular phone on fetal rat brain. Electromagnetic Biology and 
Medicine, 31(1), 57–66. doi:10.3109/15368378.2011.624652 

102. Johansson, A., Nordin, S., Heiden, M., & Sandström, M. (2010). Symptoms, personality traits, and 
stress in people with mobile phone-related symptoms and electromagnetic hypersensitivity. 
Journal of Psychosomatic Research, 68(1), 37–45. doi:10.1016/j.jpsychores.2009.06.009 

103. Johansson, O. (2010). Aspects of studies on the functional impairment electrohypersensitivity. IOP 
Conference Series: Earth and Environmental Science, 10(1), 012005. doi:10.1088/1755-
1315/10/1/012005 

104. Jorge-Mora, T., Alvarez Folgueiras, M., Leiro, J., Jorge-Barreiro, F. J., Ares-Pena, F. J., & Lopez-
Martin, E. (2010). Exposure To 2.45 Ghz Microwave Radiation Provokes Cerebral Changes In 
Induction Of Hsp-90 Î±/Î2 Heat Shock Protein In Rat. Progress In Electromagnetics Research, 100, 
351–379. doi:10.2528/PIER09102804 

105. Jorge-Mora, T., Misa-Agustiño, M. J., Rodríguez-González, J. A., Jorge-Barreiro, F. J., Ares-Pena, F. J., 
& López-Martín, E. (2011). The effects of single and repeated exposure to 2.45 GHz 
radiofrequency fields on c-Fos protein expression in the paraventricular nucleus of rat 
hypothalamus. Neurochemical Research, 36(12), 2322–2332. doi:10.1007/s11064-011-0557-4 

106. Jun S. (2016). The reciprocal longitudinal relationships between mobile phone addiction and 
depressive symptoms among Korean adolescents. Comput. Hum. Behav. Computers in Human 
Behavior, 58, 179–186. 

107. Kalakoti, P., Murray, R. D., Pettersson-Segerlind, J., Smeds, H., & Nanda, A. (2016). Cochlear 
implants in the etiopathogenesis of glioblastoma-an interesting observation or independent 
finding? Acta Neurochirurgica. doi:10.1007/s00701-016-2718-3 

108. Kato, Y., & Johansson, O. (2012). The situation of electrohypersensitivity: symptoms, EMF sources, 
economic and social problems, and precautionary approach. Jap J Clin Ecol, 21, 123–130. 

109. Kesari, K. K., & Behari, J. (2012). Evidence for mobile phone radiation exposure effects on 
reproductive pattern of male rats: role of ROS. Electromagnetic Biology and Medicine, 31(3), 
213–222. doi:10.3109/15368378.2012.700292 

110. Kesari, K. K., Behari, J., & Kumar, S. (2010). Mutagenic response of 2.45 GHz radiation exposure on 
rat brain. International Journal of Radiation Biology, 86(4), 334–343. 
doi:10.3109/09553000903564059 

111. Kesari, K. K., Kumar, S., & Behari, J. (2010). Mobile phone usage and male infertility in Wistar rats. 
Indian Journal of Experimental Biology, 48(10), 987–992. 

112. Kesari, K. K., Kumar, S., & Behari, J. (2011). Effects of radiofrequency electromagnetic wave 
exposure from cellular phones on the reproductive pattern in male Wistar rats. Applied 



  11/23 

Biochemistry and Biotechnology, 164(4), 546–559. doi:10.1007/s12010-010-9156-0 
113. Kesari, K. K., Kumar, S., & Behari, J. (2012). Pathophysiology of Microwave Radiation: Effect on Rat 

Brain. Applied Biochemistry and Biotechnology, 166(2), 379–388. doi:10.1007/s12010-011-9433-
6 

114. Kesari, K. K., Meena, R., Nirala, J., Kumar, J., & Verma, H. N. (2013). Effect of 3G Cell Phone 
Exposure with Computer Controlled 2-D Stepper Motor on Non-thermal Activation of the 
hsp27/p38MAPK Stress Pathway in Rat Brain. Cell Biochemistry and Biophysics. 
doi:10.1007/s12013-013-9715-4 

115. Khalil, A. M., Gagaa, M. H., & Alshamali, A. M. (2012). 8-Oxo-7, 8-dihydro-2’-deoxyguanosine as a 
biomarker of DNA damage by mobile phone radiation. Human & Experimental Toxicology, 31(7), 
734–740. doi:10.1177/0960327111433184 

116. Kumar, S., Behari, J., & Sisodia, R. (2012). Impact of microwave at X-Band in the aetiology of male 
infertility. Electromagnetic Biology and Medicine, 31(3), 223–232. 
doi:10.3109/15368378.2012.700293 

117. Kumar, S., Kesari, K. K., & Behari, J. (2011). The therapeutic effect of a pulsed electromagnetic field 
on the reproductive patterns of male Wistar rats exposed to a 2.45-GHz microwave field. Clinics, 
66(7), 1237–1245. doi:10.1590/S1807-59322011000700020 

118. Kuybulu, A. E., Öktem, F., Çiriş, İ. M., Sutcu, R., Örmeci, A. R., Çömlekçi, S., & Uz, E. (2016). Effects of 
long-term pre- and post-natal exposure to 2.45 GHz wireless devices on developing male rat 
kidney. Renal Failure, 38(4), 571–580. doi:10.3109/0886022X.2016.1148937 

119. Lai, H. (2004). Interaction of microwaves and a temporally incoherent magnetic field on spatial 
learning in the rat. Physiology & Behavior, 82(5), 785–789. doi:10.1016/j.physbeh.2004.06.020 

120. Lai, H., Carino, M. A., Horita, A., & Guy, A. W. (1990). Corticotropin-releasing factor antagonist 
blocks microwave-induced decreases in high-affinity choline uptake in the rat brain. Brain 
Research Bulletin, 25(4), 609–612. 

121. Lai, H., Horita, A., & Guy, A. W. (1994). Microwave irradiation affects radial-arm maze performance 
in the rat. Bioelectromagnetics, 15(2), 95–104. 

122. Lai, H., & Singh, N. P. (1996). Single- and double-strand DNA breaks in rat brain cells after acute 
exposure to radiofrequency electromagnetic radiation. International Journal of Radiation 
Biology, 69(4), 513–521. 

123. Lakshmi, N., Tiwari, R., Bhargava, S., & Ahuja, Y. (2010). Investigations on DNA damage and 
frequency of micronuclei in occupational exposure to electromagnetic fields (EMFs) emitted 
from video display terminals (VDTs). Genetics and Molecular Biology, 33(1), 154–158. 
doi:10.1590/S1415-47572010005000010 

124. Lee, D., Lee, J., & Lee, I. (2015). Cell phone-generated radio frequency electromagnetic field effects 
on the locomotor behaviors of the fishes Poecilia reticulata and Danio rerio. International 
Journal of Radiation Biology, 1–8. doi:10.3109/09553002.2015.1062575 

125. Lerchl, A., Klose, M., Grote, K., Wilhelm, A. F. X., Spathmann, O., Fiedler, T., … Clemens, M. (2015). 
Tumor promotion by exposure to radiofrequency electromagnetic fields below exposure limits 
for humans. Biochemical and Biophysical Research Communications, 459(4), 585–590. 
doi:10.1016/j.bbrc.2015.02.151 

126. Li, M., Wang Y, Zhang Y, Zhou Z, & Yu Z. (2008). Elevation of plasma corticosterone levels and 
hippocampal glucocorticoid receptor translocation in rats: a potential mechanism for cognition 
impairment following chronic low-power-density microwave exposure. Journal of Radiation 
Research, 49(2), 163–70. 

127. Liaginskaia, A. M., Grigor’ev, I. G., Osipov, V. A., Grigor’ev, O. A., & Shafirkin, A. V. (2010). 
[Autoimmune processes after long-term low-level exposure to electromagnetic fields (the 
results of an experiment). Part 5. Impact of the blood serum from rats exposed to low-level 



  12/23 

electromagnetic fields on pregnancy, foetus and offspring development of intact female rats]. 
Radiatsionnaia biologiia, radioecologiia / Rossiĭskaia akademiia nauk, 50(1), 28–36. 

128. Lippi, G., Danese, E., Brocco, G., Benati, M., Salvagno, G. L., Montagnana, M., & Franchini, M. 
(2016). Thirty-minutes’ exposure to smartphone call triggers neutrophil activation in vitro. 
Clinical Chemistry and Laboratory Medicine. doi:10.1515/cclm-2015-1242 

129. Liu, C., Gao, P., Xu, S.-C., Wang, Y., Chen, C.-H., He, M.-D., … Zhou, Z. (2013). Mobile phone 
radiation induces mode-dependent DNA damage in a mouse spermatocyte-derived cell line: A 
protective role of melatonin. International Journal of Radiation Biology. 
doi:10.3109/09553002.2013.811309 

130. Liu, K., Li, Y., Zhang, G., Liu, J., Cao, J., Ao, L., & Zhang, S. (2014). Association between mobile phone 
use and semen quality: a systemic review and meta-analysis. Andrology. doi:10.1111/j.2047-
2927.2014.00205.x 

131. Liu, M.-L., Wen, J.-Q., & Fan, Y.-B. (2011). Potential protection of green tea polyphenols against 
1800 MHz electromagnetic radiation-induced injury on rat cortical neurons. Neurotoxicity 
Research, 20(3), 270–276. doi:10.1007/s12640-011-9240-4 

132. Liu, Q., Si, T., Xu, X., Liang, F., Wang, L., & Pan, S. (2015). Electromagnetic radiation at 900 MHz 
induces sperm apoptosis through bcl-2, bax and caspase-3 signaling pathways in rats. 
Reproductive Health, 12, 65. doi:10.1186/s12978-015-0062-3 

133. Loos, N., Thuróczy, G., Ghosn, R., Brenet-Dufour, V., Liabeuf, S., Selmaoui, B., … de Seze, R. (2013). 
Is the effect of mobile phone radiofrequency waves on human skin perfusion non-thermal? 
Microcirculation (New York, N.Y.: 1994), 20(7), 629–636. doi:10.1111/micc.12062 

134. López-Martín, E., Bregains, J., Relova-Quinteiro, J. L., Cadarso-Suárez, C., Jorge-Barreiro, F. J., & 
Ares-Pena, F. J. (2009). The action of pulse-modulated GSM radiation increases regional changes 
in brain activity and c-Fos expression in cortical and subcortical areas in a rat model of 
picrotoxin-induced seizure proneness. Journal of Neuroscience Research, 87(6), 1484–1499. 
doi:10.1002/jnr.21951 

135. Lu, Y., Xu, S., He, M., Chen, C., Zhang, L., Liu, C., … Zhong, M. (2012). Glucose administration 
attenuates spatial memory deficits induced by chronic low-power-density microwave exposure. 
Physiology & Behavior, 106(5), 631–637. doi:10.1016/j.physbeh.2012.04.019 

136. Lv, B., Chen, Z., Wu, T., Shao, Q., Yan, D., Ma, L., … Xie, Y. (2013). The alteration of spontaneous low 
frequency oscillations caused by acute electromagnetic fields exposure. Clinical 
Neurophysiology: Official Journal of the International Federation of Clinical Neurophysiology. 
doi:10.1016/j.clinph.2013.07.018 

137. Maaroufi, K., Had-Aissouni, L., Melon, C., Sakly, M., Abdelmelek, H., Poucet, B., & Save, E. (2013). 
Spatial learning, monoamines and oxidative stress in rats exposed to 900MHz electromagnetic 
field in combination with iron overload. Behavioural Brain Research, 258C, 80–89. 
doi:10.1016/j.bbr.2013.10.016 

138. Maganioti, A. E., Hountala, C. D., Papageorgiou, C. C., Kyprianou, M. A., Rabavilas, A. D., & Capsalis, 
C. N. (2010). Principal component analysis of the P600 waveform: RF and gender effects. 
Neuroscience Letters, 478(1), 19–23. doi:10.1016/j.neulet.2010.04.058 

139. Mahmoudabadi, F. S., Ziaei, S., Firoozabadi, M., & Kazemnejad, A. (2015). Use of mobile phone 
during pregnancy and the risk of spontaneous abortion. Journal of Environmental Health Science 
and Engineering, 13. doi:10.1186/s40201-015-0193-z 

140. Mandalà, M., Colletti, V., Sacchetto, L., Manganotti, P., Ramat, S., Marcocci, A., & Colletti, L. (2013). 
Effect of Bluetooth headset and mobile phone electromagnetic fields on the human auditory 
nerve [Epub ahead of print]. The Laryngoscope, 124(1). doi:10.1002/lary.24103 

141. Margaritis, L. H., Manta, A. K., Kokkaliaris, K. D., Schiza, D., Alimisis, K., Barkas, G., … Ziomas, K. 
(2014). Drosophila oogenesis as a bio-marker responding to EMF sources. Electromagnetic 



  13/23 

Biology and Medicine, 33(3), 165–189. doi:10.3109/15368378.2013.800102 
142. Marjanovic, A. M., Pavicic, I., & Trosic, I. (2015). Cell oxidation-reduction imbalance after 

modulated radiofrequency radiation. Electromagnetic Biology and Medicine, 34(4), 381–386. 
doi:10.3109/15368378.2014.948184 

143. Maskey, D., Kim, H.-J., Kim, H. G., & Kim, M. J. (2012). Calcium-binding proteins and GFAP 
immunoreactivity alterations in murine hippocampus after 1 month of exposure to 835 MHz 
radiofrequency at SAR values of 1.6 and 4.0 W/kg. Neuroscience Letters, 506(2), 292–296. 
doi:10.1016/j.neulet.2011.11.025 

144. Maskey, D., Kim, M., Aryal, B., Pradhan, J., Choi, I.-Y., Park, K.-S., … Kim, M. J. (2010). Effect of 835 
MHz radiofrequency radiation exposure on calcium binding proteins in the hippocampus of the 
mouse brain. Brain Research, 1313, 232–241. doi:10.1016/j.brainres.2009.11.079 

145. Maskey, D., & Kim, M. J. (2014). Immunohistochemical localization of brain-derived neurotrophic 
factor and glial cell line-derived neurotrophic factor in the superior olivary complex of mice after 
radiofrequency exposure. Neuroscience Letters, 564, 78–82. doi:10.1016/j.neulet.2014.02.013 

146. Maskey, D., Pradhan, J., Aryal, B., Lee, C.-M., Choi, I.-Y., Park, K.-S., … Kim, M. J. (2010). Chronic 835-
MHz radiofrequency exposure to mice hippocampus alters the distribution of calbindin and 
GFAP immunoreactivity. Brain Research, 1346, 237–246. doi:10.1016/j.brainres.2010.05.045 

147. Meena, R., Kumari, K., Kumar, J., Rajamani, P., Verma, H. N., & Kesari, K. K. (2014). Therapeutic 
approaches of melatonin in microwave radiations-induced oxidative stress-mediated toxicity on 
male fertility pattern of Wistar rats. Electromagnetic Biology and Medicine, 33(2), 81–91. 
doi:10.3109/15368378.2013.781035 

148. Megha, K., Deshmukh, P. S., Banerjee, B. D., Tripathi, A. K., & Abegaonkar, M. P. (2012). Microwave 
radiation induced oxidative stress, cognitive impairment and inflammation in brain of Fischer 
rats. Indian Journal of Experimental Biology, 50(12), 889–896. 

149. Megha, K., Deshmukh, P. S., Banerjee, B. D., Tripathi, A. K., Ahmed, R., & Abegaonkar, M. P. (2015). 
Low intensity microwave radiation induced oxidative stress, inflammatory response and DNA 
damage in rat brain. Neurotoxicology, 51, 158–165. doi:10.1016/j.neuro.2015.10.009 

150. Megha, K., Deshmukh, P. S., Ravi, A. K., Tripathi, A. K., Abegaonkar, M. P., & Banerjee, B. D. (2015). 
Effect of Low-Intensity Microwave Radiation on Monoamine Neurotransmitters and Their Key 
Regulating Enzymes in Rat Brain. Cell Biochemistry and Biophysics. doi:10.1007/s12013-015-
0576-x 

151. Milham, S. (2012). Re: Mobile phone use and brain tumors in children and adolescents. Journal of 
the National Cancer Institute, 104(8), 635; author reply 635. doi:10.1093/jnci/djs143 

152. Mina, D., Sagonas, K., Fragopoulou, A. F., Pafilis, P., Skouroliakou, A., Margaritis, L. H., … Valakos, E. 
D. (2016). Immune responses of a wall lizard to whole-body exposure to radiofrequency 
electromagnetic radiation. International Journal of Radiation Biology, 92(3), 162–168. 
doi:10.3109/09553002.2016.1135262 

153. Misa Agustiño, M. J., Leiro, J. M., Jorge Mora, M. T., Rodríguez-González, J. A., Jorge Barreiro, F. J., 
Ares-Pena, F. J., & López-Martín, E. (2012). Electromagnetic fields at 2.45 GHz trigger changes in 
heat shock proteins 90 and 70 without altering apoptotic activity in rat thyroid gland. Biology 
Open, 1(9), 831–838. doi:10.1242/bio.20121297 

154. Misa-Agustiño, M. J., Jorge-Mora, T., Jorge-Barreiro, F. J., Suarez-Quintanilla, J., Moreno-Piquero, E., 
Ares-Pena, F. J., & López-Martín, E. (2015). Exposure to non-ionizing radiation provokes changes 
in rat thyroid morphology and expression of HSP-90. Experimental Biology and Medicine 
(Maywood, N.J.). doi:10.1177/1535370214567611 

155. Misa-Agustiño, M. J., Leiro-Vidal, J. M., Gomez-Amoza, J. L., Jorge-Mora, M. T., Jorge-Barreiro, F. J., 
Salas-Sánchez, A. A., … López-Martín, E. (2015). EMF radiation at 2450MHz triggers changes in 
the morphology and expression of heat shock proteins and glucocorticoid receptors in rat 



  14/23 

thymus. Life Sciences, 127, 1–11. doi:10.1016/j.lfs.2015.01.027 
156. Mohamed, F. A., Ahmed, A. A., El-Kafoury, B. M., & Lasheen, N. N. (2011). Study of the 

cardiovascular effects of exposure to electromagnetic field. Life Science Journal, 8(1). Retrieved 
from http://www.lifesciencesite.com/lsj/life0801/33_4553life0801_260_274_fatma.pdf 

157. Mohammed, H. S., Fahmy, H. M., Radwan, N. M., & Elsayed, A. A. (2013). Non-thermal continuous 
and modulated electromagnetic radiation fields effects on sleep EEG of rats. Journal of 
Advanced Research, 4(2), 181–187. doi:10.1016/j.jare.2012.05.005 

158. Moon, I. S., Kim, B. G., Kim, J., Lee, J. D., & Lee, W.-S. (2014). Association between vestibular 
schwannomas and mobile phone use. Tumour Biology, 35(1), 581–587. doi:10.1007/s13277-
013-1081-8 

159. Morgan, L. L., Herberman, R. B., Philips, A., & Lee Davis, D. (2012). Re: Mobile phone use and brain 
tumors in children and adolescents: a multicenter case-control study. Journal of the National 
Cancer Institute, 104(8), 635-637-638. doi:10.1093/jnci/djs146 

160. Mousavy, S. J., Riazi, G. H., Kamarei, M., Aliakbarian, H., Sattarahmady, N., Sharifizadeh, A., … 
Moosavi-Movahedi, A. A. (2009). Effects of mobile phone radiofrequency on the structure and 
function of the normal human hemoglobin. International Journal of Biological Macromolecules, 
44(3), 278–285. 

161. Muehsam, D., Lalezari, P., Lekhraj, R., Abruzzo, P., Bolotta, A., Marini, M., … Casper, D. (2013). Non-
thermal radio frequency and static magnetic fields increase rate of hemoglobin deoxygenation 
in a cell-free preparation. PloS One, 8(4), e61752. doi:10.1371/journal.pone.0061752 

162. Narayanan, S. N., Kumar, R. S., Karun, K. M., Nayak, S. B., & Bhat, P. G. (2015). Possible cause for 
altered spatial cognition of prepubescent rats exposed to chronic radiofrequency 
electromagnetic radiation. Metabolic Brain Disease. doi:10.1007/s11011-015-9689-6 

163. Narayanan, S. N., Kumar, R. S., Paval, J., Kedage, V., Bhat, M. S., Nayak, S., & Bhat, P. G. (2013). 
Analysis of emotionality and locomotion in radio-frequency electromagnetic radiation exposed 
rats. Neurological Sciences: Official Journal of the Italian Neurological Society and of the Italian 
Society of Clinical Neurophysiology, 34(7), 1117–1124. doi:10.1007/s10072-012-1189-4 

164. Narayanan, S. N., Kumar, R. S., Potu, B. K., Nayak, S., Bhat, P. G., & Mailankot, M. (2010). Effect of 
radio-frequency electromagnetic radiations (RF-EMR) on passive avoidance behaviour and 
hippocampal morphology in Wistar rats. Upsala Journal of Medical Sciences, 115(2), 91–96. 
doi:10.3109/03009730903552661 

165. Narayanan, S. N., Kumar, R. S., Potu, B. K., Nayak, S., & Mailankot, M. (2009). Spatial memory 
performance of Wistar rats exposed to mobile phone. Clinics (São Paulo, Brazil), 64(3), 231–234. 

166. Nazıroğlu, M., Çelik, Ö., Özgül, C., Çiğ, B., Doğan, S., Bal, R., … Pariente, J. A. (2012). Melatonin 
modulates wireless (2.45 GHz)-induced oxidative injury through TRPM2 and voltage gated 
Ca(2+) channels in brain and dorsal root ganglion in rat. Physiology & Behavior, 105(3), 683–692. 
doi:10.1016/j.physbeh.2011.10.005 

167. Nazıroğlu, M., Ciğ, B., Doğan, S., Uğuz, A. C., Dilek, S., & Faouzi, D. (2012). 2.45-Gz wireless devices 
induce oxidative stress and proliferation through cytosolic Ca2+ influx in human leukemia cancer 
cells. International Journal of Radiation Biology, 88(6), 449–456. 
doi:10.3109/09553002.2012.682192 

168. Nittby, H., Brun, A., Eberhardt, J., Malmgren, L., Persson, B. R. R., & Salford, L. G. (2009). Increased 
blood-brain barrier permeability in mammalian brain 7 days after exposure to the radiation from 
a GSM-900 mobile phone. Pathophysiology: The Official Journal of the International Society for 
Pathophysiology / ISP, 16(2–3), 103–112. doi:10.1016/j.pathophys.2009.01.001 

169. Nittby, H., Brun, A., Strömblad, S., Moghadam, M. K., Sun, W., Malmgren, L., … Salford, L. G. (2011). 
Nonthermal GSM RF and ELF EMF effects upon rat BBB permeability. The Environmentalist, 
31(2), 140–148. doi:10.1007/s10669-011-9307-z 



  15/23 

170. Noor, N. A., Mohammed, H. S., Ahmed, N. A., & Radwan, N. M. (2011). Variations in amino acid 
neurotransmitters in some brain areas of adult and young male albino rats due to exposure to 
mobile phone radiation. European Review for Medical and Pharmacological Sciences, 15(7), 
729–742. 

171. Odacı, E., Hancı, H., İkinci, A., Sönmez, O. F., Aslan, A., Şahin, A., … Baş, O. (2016). Maternal 
exposure to a continuous 900-MHz electromagnetic field provokes neuronal loss and 
pathological changes in cerebellum of 32-day-old female rat offspring. Journal of Chemical 
Neuroanatomy, 75, Part B, 105–110. doi:10.1016/j.jchemneu.2015.09.002 

172. Odacı, E., Hancı, H., Yuluğ, E., Türedi, S., Aliyazıcıoğlu, Y., Kaya, H., & Çolakoğlu, S. (2016). Effects of 
prenatal exposure to a 900 MHz electromagnetic field on 60-day-old rat testis and epididymal 
sperm quality. Biotechnic & Histochemistry: Official Publication of the Biological Stain 
Commission, 91(1), 9–19. doi:10.3109/10520295.2015.1060356 

173. Odacı, E., & Özyılmaz, C. (2015). Exposure to a 900 MHz electromagnetic field for one hour a day 
over 30 days does change the histopathology and biochemistry of the rat testis. International 
Journal of Radiation Biology, 1–20. doi:10.3109/09553002.2015.1031850 

174. Odacı, E., Unal, D., Mercantepe, T., Topal, Z., Hancı, H., Türedi, S., … Colakoğlu, S. (2014). 
Pathological effects of prenatal exposure to a 900 MHz electromagnetic field on the 21-day-old 
male rat kidney. Biotechnic & Histochemistry: Official Publication of the Biological Stain 
Commission, 1–9. doi:10.3109/10520295.2014.947322 

175. Ohtani, S., Ushiyama, A., Maeda, M., Ogasawara, Y., Wang, J., Kunugita, N., & Ishii, K. (2015). The 
effects of radio-frequency electromagnetic fields on T cell function during development. Journal 
of Radiation Research, 56(3), 467–474. doi:10.1093/jrr/rru126 

176. Oksay, T., Naziroğlu, M., Doğan, S., Güzel, A., Gümral, N., & Koşar, P. A. (2014). Protective effects of 
melatonin against oxidative injury in rat testis induced by wireless (2.45 GHz) devices. AND 
Andrologia, 46(1), 65–72. 

177. Ostrom, Q. T., Gittleman, H., de Blank, P. M., Finlay, J. L., Gurney, J. G., McKean-Cowdin, R., … 
Barnholtz-Sloan, J. S. (2016). American Brain Tumor Association Adolescent and Young Adult 
Primary Brain and Central Nervous System Tumors Diagnosed in the United States in 2008-2012. 
Neuro-Oncology, 18(suppl 1), i1–i50. doi:10.1093/neuonc/nov297 

178. Otitoloju, A. A., Obe, I. A., Adewale, O. A., Otubanjo, O. A., & Osunkalu, V. O. (2010). Preliminary 
study on the induction of sperm head abnormalities in mice, Mus musculus, exposed to 
radiofrequency radiations from global system for mobile communication base stations. Bulletin 
of Environmental Contamination and Toxicology, 84(1), 51–54. doi:10.1007/s00128-009-9894-2 

179. Özorak, A., Nazıroğlu, M., Çelik, Ö., Yüksel, M., Özçelik, D., Özkaya, M. O., … Kose, S. A. (2013). Wi-Fi 
(2.45 GHz)- and mobile phone (900 and 1800 MHz)-induced risks on oxidative stress and 
elements in kidney and testis of rats during pregnancy and the development of offspring. 
Biological Trace Element Research, 156(1–3), 221–229. doi:10.1007/s12011-013-9836-z 

180. Panagopoulos, D. J. (2012). Effect of microwave exposure on the ovarian development of 
Drosophila melanogaster. Cell Biochemistry and Biophysics, 63(2), 121–132. 
doi:10.1007/s12013-012-9347-0 

181. Panagopoulos, D. J., Johansson, O., & Carlo, G. L. (2015). Real versus Simulated Mobile Phone 
Exposures in Experimental Studies. BioMed Research International, 2015, 607053. 
doi:10.1155/2015/607053 

182. Papageorgiou, C. C., Hountala, C. D., Maganioti, A. E., Kyprianou, M. A., Rabavilas, A. D., 
Papadimitriou, G. N., & Capsalis, C. N. (2011). Effects of wi-fi signals on the p300 component of 
event-related potentials during an auditory hayling task. Journal of Integrative Neuroscience, 
10(2), 189–202. doi:10.1142/S0219635211002695 

183. Paulraj, R., & Behari, J. (2006). Single strand DNA breaks in rat brain cells exposed to microwave 



  16/23 

radiation. Mutation Research, 596(1–2), 76–80. doi:10.1016/j.mrfmmm.2005.12.006 
184. Peñuela-Epalza, M. E., Páez-Jiménez, D. A., Castro-Cantillo, L. D. C., Harvey-Ortega, J. C., Eljach-

Cartagena, J. A., & Banquett-Henao, L. A. (2015). [Prevalence of insomnia in adults aged 18 to 60 
years and exposure to electromagnetic fields in households of Barranquilla, Colombia]. 
Biomédica: Revista Del Instituto Nacional De Salud, 35 Spec, 120–129. doi:10.1590/S0120-
41572015000500013 

185. Petrosyan, M. S., Nersesova, L. S., Gazaryants, M. G., Meliksetyan, G. O., Malakyan, M. G., Bajinyan, 
S. A., & Akopian, J. I. (2015). [Effect of Low-Intensity 900 MHz Frequency Electromagnetic 
Radiation on Rat Brain Enzyme Activities Linked to Energy Metabolism]. Radiatsionnaia 
Biologiia, Radioecologiia / Rossiĭskaia Akademiia Nauk, 55(6), 625–631. 

186. Redmayne, M., Smith, C. L., Benke, G., Croft, R. J., Dalecki, A., Dimitriadis, C., … Abramson, M. J. 
(2016). Use of mobile and cordless phones and cognition in Australian primary school children: a 
prospective cohort study. Environmental Health, 15. doi:10.1186/s12940-016-0116-1 

187. Redmayne, M., Smith, E., & Abramson, M. J. (2013). The relationship between adolescents’ well-
being and their wireless phone use: a cross-sectional study. Environmental Health: A Global 
Access Science Source, 12, 90. doi:10.1186/1476-069X-12-90 

188. Roggeveen, S., van Os, J., Viechtbauer, W., & Lousberg, R. (2015). EEG Changes Due to 
Experimentally Induced 3G Mobile Phone Radiation. PloS One, 10(6), e0129496. 
doi:10.1371/journal.pone.0129496 

189. Şahin, A., Aslan, A., Baş, O., İkinci, A., Özyılmaz, C., Fikret Sönmez, O., … Odacı, E. (2015). 
Deleterious impacts of a 900MHz electromagnetic field on hippocampal pyramidal neurons of 8-
week-old Sprague Dawley male rats. Brain Research. doi:10.1016/j.brainres.2015.07.042 

190. Saili, L., Hanini, A., Smirani, C., Azzouz, I., Azzouz, A., Sakly, M., … Bouslama, Z. (2015). Effects of 
acute exposure to WIFI signals (2.45 GHz) on heart variability and blood pressure in Albinos 
rabbit. Environmental Toxicology and Pharmacology, 40(2), 600–605. 
doi:10.1016/j.etap.2015.08.015 

191. Sarkar, S., Ali, S., & Behari, J. (1994). Effect of low power microwave on the mouse genome: a direct 
DNA analysis. Mutation Research, 320(1–2), 141–147. 

192. Shahin, S., Banerjee, S., Singh, S. P., & Chaturvedi, C. M. (2015). 2.45 GHz Microwave Radiation 
Impairs Learning and Spatial Memory via Oxidative/Nitrosative Stress Induced p53-
Dependent/Independent Hippocampal Apoptosis: Molecular Basis and Underlying Mechanism. 
Toxicological Sciences: An Official Journal of the Society of Toxicology, 148(2), 380–399. 
doi:10.1093/toxsci/kfv205 

193. Shahin, S., Mishra, V., Singh, S. P., & Chaturvedi, C. M. (2014). 2.45-GHz microwave irradiation 
adversely affects reproductive function in male mouse, Mus musculus by inducing oxidative and 
nitrosative stress. Free Radical Research, 48(5), 511–525. doi:10.3109/10715762.2014.888717 

194. Shahin, S., Singh, V. P., Shukla, R. K., Dhawan, A., Gangwar, R. K., Singh, S. P., & Chaturvedi, C. M. 
(2013). 2.45 GHz microwave irradiation-induced oxidative stress affects implantation or 
pregnancy in mice, Mus musculus. Applied Biochemistry and Biotechnology, 169(5), 1727–1751. 
doi:10.1007/s12010-012-0079-9 

195. Shivashankara, A. R., Joy, J., Sunitha, V., Rai, M. P., Rao, S., Nambranathayil, S., & Baliga, M. S. 
(2015). Effect of Cell Phone Use on Salivary Total Protein, Enzymes and Oxidative Stress Markers 
in Young Adults: A Pilot Study. Journal of Clinical and Diagnostic Research : JCDR, 9(2), BC19-
BC22. doi:10.7860/JCDR/2015/10872.5580 

196. Shokri, S., Soltani, A., Kazemi, M., Sardari, D., & Mofrad, F. B. (2015). Effects of Wi-Fi (2.45 GHz) 
Exposure on Apoptosis, Sperm Parameters and Testicular Histomorphometry in Rats: A Time 
Course Study. Cell Journal (Yakhteh), 17(2), 322–331. Retrieved from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4503846/ 



  17/23 

197. Sieroń-Stołtny, K., Teister, Ł., Cieślar, G., Sieroń, D., Śliwinski, Z., Kucharzewski, M., & Sieroń, A. 
(2015). The influence of electromagnetic radiation generated by a mobile phone on the skeletal 
system of rats. BioMed Research International, 2015, 896019. doi:10.1155/2015/896019 

198. Singh, S., Mani, K. V., & Kapoor, N. (2015). Effect of occupational EMF exposure from radar at two 
different frequency bands on plasma melatonin and serotonin levels. International Journal of 
Radiation Biology, 1–9. doi:10.3109/09553002.2015.1004466 

199. Sinha RK. (2008). Chronic non-thermal exposure of modulated 2450 MHz microwave radiation 
alters thyroid hormones and behavior of male rats. International Journal of Radiation Biology, 
84(6), 505–13. 

200. Sırav, B., & Seyhan, N. (2015). Effects of GSM modulated radio-frequency electromagnetic radiation 
on permeability of blood-brain barrier in male & female rats. Journal of Chemical 
Neuroanatomy. doi:10.1016/j.jchemneu.2015.12.010 

201. Söderqvist, F., Carlberg, M., Hansson Mild, K., & Hardell, L. (2011). Childhood brain tumour risk and 
its association with wireless phones: a commentary. Environmental Health: A Global Access 
Science Source, 10, 106. doi:10.1186/1476-069X-10-106 

202. Söderqvist, F., Carlberg, M., & Hardell, L. (2012). Review of four publications on the Danish cohort 
study on mobile phone subscribers and risk of brain tumors. Reviews on Environmental Health, 
27(1), 51–58. 

203. Somosy, Z., Thuróczy, G., & Kovács, J. (1993). Effects of modulated and continuous microwave 
irradiation on pyroantimonate precipitable calcium content in junctional complex of mouse 
small intestine. Scanning Microscopy, 7(4), 1255–1261. 

204. Somosy, Z., Thuróczy, G., Kubasova, T., Kovács, J., & Szabó, L. D. (1991). Effects of modulated and 
continuous microwave irradiation on the morphology and cell surface negative charge of 3T3 
fibroblasts. Scanning Microscopy, 5(4), 1145–1155. 

205. Sonmez, O. F., Odaci, E., Bas, O., & Kaplan, S. (2010). Purkinje cell number decreases in the adult 
female rat cerebellum following exposure to 900 MHz electromagnetic field. Brain Research, 
1356, 95–101. doi:10.1016/j.brainres.2010.07.103 

206. Souza, L. da C. M., Cerqueira, E. de M. M., & Meireles, J. R. C. (2014). Assessment of nuclear 
abnormalities in exfoliated cells from the oral epithelium of mobile phone users. 
Electromagnetic Biology and Medicine, 33(2), 98–102. doi:10.3109/15368378.2013.783856 

207. Stalin, P., Abraham, S. B., Kanimozhy, K., Prasad, R. V., Singh, Z., & Purty, A. J. (2016). Mobile Phone 
Usage and its Health Effects Among Adults in a Semi-Urban Area of Southern India. Journal of 
Clinical and Diagnostic Research: JCDR, 10(1), LC14-16. doi:10.7860/JCDR/2016/16576.7074 

208. Trivino Pardo, J. C., Grimaldi, S., Taranta, M., Naldi, I., & Cinti, C. (2012). Microwave 
electromagnetic field regulates gene expression in T-lymphoblastoid leukemia CCRF-CEM cell 
line exposed to 900 MHz. Electromagnetic Biology and Medicine, 31(1), 1–18. 
doi:10.3109/15368378.2011.596251 

209. Trosic, I., & Busljeta, I. (2006). Erythropoietic dynamic equilibrium in rats maintained after 
microwave irradiation. Experimental and Toxicologic Pathology: Official Journal of the 
Gesellschaft Für Toxikologische Pathologie, 57(3), 247–251. doi:10.1016/j.etp.2005.08.002 

210. Trosic, I., Busljeta, I., & Modlic, B. (2004). Investigation of the genotoxic effect of microwave 
irradiation in rat bone marrow cells: in vivo exposure. Mutagenesis, 19(5), 361–364. 
doi:10.1093/mutage/geh042 

211. Trošić, I., Pavičić, I., Marjanović, A. M., & Bušljeta, I. (2012). Non-thermal biomarkers of exposure to 
radiofrequency/microwave radiation. Arhiv Za Higijenu Rada I Toksikologiju, 63 Suppl 1, 67–73. 
doi:10.2478/10004-1254-63-2012-2123 

212. Trosić, I., Pavicić, I., Milković-Kraus, S., Mladinić, M., & Zeljezić, D. (2011). Effect of electromagnetic 
radiofrequency radiation on the rats’ brain, liver and kidney cells measured by comet assay. 



  18/23 

Collegium Antropologicum, 35(4), 1259–1264. 
213. Tuengler, A., & von Klitzing, L. (2013). Hypothesis on how to measure electromagnetic 

hypersensitivity. Electromagnetic Biology and Medicine, 32(3), 281–290. 
doi:10.3109/15368378.2012.712586 

214. Türedi, S., Hancı, H., Topal, Z., Ünal, D., Mercantepe, T., Bozkurt, İ., … Odacı, E. (2015). The effects 
of prenatal exposure to a 900-MHz electromagnetic field on the 21-day-old male rat heart. 
Electromagnetic Biology and Medicine, 34(4), 390–397. doi:10.3109/15368378.2014.952742 

215. Türker, Y., Nazıroğlu, M., Gümral, N., Celik, O., Saygın, M., Cömlekçi, S., & Flores-Arce, M. (2011). 
Selenium and L-carnitine reduce oxidative stress in the heart of rat induced by 2.45-GHz 
radiation from wireless devices. Biological Trace Element Research, 143(3), 1640–1650. 
doi:10.1007/s12011-011-8994-0 

216. Wang, B., & Lai, H. (2000). Acute exposure to pulsed 2450-MHz microwaves affects water-maze 
performance of rats. Bioelectromagnetics, 21(1), 52–56. 

217. Wang, X., Liu, C., Ma, Q., Feng, W., Yang, L., Lu, Y., … Zhang, L. (2015). 8-oxoG DNA glycosylase-1 
inhibition sensitizes Neuro-2a cells to oxidative DNA base damage induced by 900 MHz 
radiofrequency electromagnetic radiation. Cellular Physiology and Biochemistry: International 
Journal of Experimental Cellular Physiology, Biochemistry, and Pharmacology, 37(3), 1075–1088. 
doi:10.1159/000430233 

218. West, J. G., Kapoor, N. S., Liao, S.-Y., Chen, J. W., Bailey, L., & Nagourney, R. A. (2013). Multifocal 
breast cancer in young women with prolonged contact between their breasts and their cellular 
phones. Case Reports in Medicine, 2013, 1–5. doi:10.1155/2013/354682 

219. Yu, Y., & Yao, K. (2010). Non-thermal Cellular Effects of Lowpower Microwave Radiation on the Lens 
and Lens Epithelial Cells. The Journal of International Medical Research, 38(3), 729–736. 

220. Zareen, N., Khan, M. Y., & Ali Minhas, L. (2009). Derangement of chick embryo retinal 
differentiation caused by radiofrequency electromagnetic fields. Congenital Anomalies, 49(1), 
15–19. doi:10.1111/j.1741-4520.2008.00214.x 

221. Zhang, G., Yan, H., Chen, Q., Liu, K., Ling, X., Sun, L., … Cao, J. (2016). Effects of cell phone use on 
semen parameters: Results from the MARHCS cohort study in Chongqing, China. Environment 
International, 91, 116–121. doi:10.1016/j.envint.2016.02.028 

 

 

 

  



  19/23 

 

 

Figure 1. Summary of thirty (30) relevant scientific studies published in 2015 and up to April 2016 

reporting potential harm at or below Safety Code 6 (2015). Specific Absorption Rate (SAR) for head, neck 

and trunk is 1.6 W/Kg.  Human, animal and cell culture studies.  For details of the study by number see: 

http://momswhocare.ca/wp-content/uploads/2016/07/Over-60-pdf-studies-2016-showing-harm-

below-Safety-Code-6-18April-2016.pdf   
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Figure 2.  Summary of 50 studies reporting potential harm at or below Safety Code 6 (2015) levels for 
exposures at Wi-Fi (2.45 GHz) radiofrequency and the Specific Absorption Rate (SAR) reported for each 
study.  Human, animal and cell culture studies. Health Canada's Safety Code 6 SAR level is 1.6 W/kg 
(head, neck and trunk).  
 
For details of the study by number see: 
http://archives.c4st.org/WiFiCanadianSchools?highlight=WzUwLCJzdHVkaWVzIl0 
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Figure 3. Summary of potentially harmful effects in the C4ST "140 omitted studies" report submitted to 

Health Canada, 15 July 2014. None are in Safety Code 6 Rationale (2015) nor in the Royal Society of 

Canada's Expert Panel report (2014) nor in any of their "Authoritative Reviews". All studies are in the 

radio/microwave frequency range. Specific Absorption Rate (SAR) levels were taken from the original 

papers and from EMF Portal   http://www.emf-portal.de/   

# indicates the number of the reference in the report: Relevant Scientific Studies (140) Omitted by Health Canada 

in its Scientific Review of Draft Safety Code 6 (2014), Canada's Safety Guidelines for Safe Exposure to 

Radiofrequency/Microwave Radiation (July 2014). See: http://archives.c4st.org/website-pages/c4st-reviews-

ignored-

studies.html?highlight=WzE0MCwic3R1ZGllcyIsImlnbm9yZWQiLCIxNDAgc3R1ZGllcyIsIjE0MCBzdHVkaWVzIGlnbm9y

ZWQiLCJzdHVkaWVzIGlnbm9yZWQiXQ 
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Table 2. Titles and extracts from six systematic reviews addressing effects on sperm, male reproduction, 
tumors and oxidative stress from exposure to radiofrequency/microwave radiation at non-
heating levels (non-thermal) levels. 

 
1. Adams, J. A., Galloway, T. S., Mondal, D., Esteves, S. C., & Mathews, F. (2014). Effect of mobile 

telephones on sperm quality: A systematic review and meta-analysis. Environment 
International, 70, 106–112 

 Extract: "... A systematic review...  followed by meta-analysis... to determine whether exposure to RF-
EMR emitted from mobile phones affects human sperm quality... We used ten studies in the 
meta-analysis, including 1492 samples. Exposure to mobile phones was associated with reduced 
sperm motility (mean difference − 8.1% (95% CI − 13.1, − 3.2)) and viability (mean difference − 
9.1% (95% CI − 18.4, 0.2))... The results were consistent across experimental in vitro and 
observational in vivo studies. We conclude that pooled results from in vitro and in vivo studies 
suggest that mobile phone exposure negatively affects sperm quality...” 

 
2. Bortkiewicz, A., Gadzicka, E., & Szymczak, W. (2017). Mobile phone use and risk for intracranial 

tumors and salivary gland tumors – A meta-analysis. International Journal of Occupational 
Medicine and Environmental Health. doi:10.13075/ijomeh.1896.00802 

 Extract: "...Twenty four studies (26 846 cases, 50 013 controls) were included into the meta-analysis. A 
significantly higher risk of an intracranial tumor (all types) was noted for the period of mobile 
phone use over 10 years (odds ratio (OR) = 1.324, 95% confidence interval (CI): 1.028-1.704), 
and for the ipsilateral location (OR = 1.249, 95% CI: 1.022-1.526). The results support the 
hypothesis that long-term use of mobile phone increases risk of intracranial tumors, especially in 
the case of ipsilateral exposure..." 

 
3. La Vignera, S., Condorelli, R. A., Vicari, E., D’Agata, R., & Calogero, A. E. (2012). Effects of the 

Exposure to Mobile Phones on Male Reproduction: A Review of the Literature. Journal of 
Andrology, 33(3), 350–356. 

Extract: "... The aim of this article was to review the existing literature exploring the effects of RF-EMR 
on the male reproductive function in experimental animals and humans...in rats, mice, and 
rabbits ... RF-EMR decreases sperm count and motility and increases oxidative stress... men 
using mobile phones have decreased sperm concentration, decreased motility (particularly rapid 
progressive motility), normal morphology, and decreased viability. These abnormalities seem to 
be directly related to the duration of mobile phone use.” 

 
4. Myung, S.-K., Ju, W., McDonnell, D. D., Lee, Y. J., Kazinets, G., Cheng, C.-T., & Moskowitz, J. M. 

(2009). Mobile phone use and risk of tumors: a meta-analysis. Journal of Clinical Oncology: 
Official Journal of the American Society of Clinical Oncology, 27(33), 5565–5572 

Extract: "....RESULTS: Of 465 articles meeting our initial criteria, 23 case-control studies, which involved 
37,916 participants (12,344 patient cases and 25,572 controls), were included in the final 
analyses... " 
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5. Prasad, M., Kathuria, P., Nair, P., Kumar, A., & Prasad, K. (2017). Mobile phone use and risk of brain 

tumours: a systematic review of association between study quality, source of funding, and 
research outcomes. Neurological Sciences: Official Journal of the Italian Neurological Society 
and of the Italian Society of Clinical Neurophysiology doi:10.1007/s10072-017-2850-8 
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