January 19, 2021
To: Oregon Health Authority
Patrick Allen, Director, Oregon Health Authority
OHA.DirectorsOffice@state.or.us
Environmental Working Group, or EWG, is a nonprofit organization with a focus on
public health research and advocacy, with headquarters in Washington, D.C. Since 2009,
EWG has analyzed the published scientific literature on the human health effects of
exposure to radiofrequency radiation, or RFR, emitted from wireless devices. EWG
expertise in this area draws on the peer-reviewed publications by national and
international scientists, thorough knowledge of studies conducted in previous decades,
and regulatory approaches and recommendations from health agencies around the world.
Given the substantial scientific evidence demonstrating that RFR exposure can negatively
affect the brain and the heart, EWG is calling for the Oregon Health Authority, or OHA,
to revise its report “Wireless Technology Health Risks” by including the latest findings
from human and animal studies that demonstrate the risks of RFR for children’s health
and public health generally. The OHA report, released in December 2020, did not provide
a comprehensive review of relevant RFR literature and should be corrected.
In the OHA report, both in vitro and animal studies were omitted without any scientific
justification. Among the studies that should have been included are those from the
National Toxicology Program, or NTP, and the Ramazzini Institute, in Italy. The OHA
report should also refer to the 2011 classification of RFR as a Possible Carcinogen
(Group 2B) by the World Health Organization’s International Agency for Research on
Cancer, or IARC. This classification reflects the cancer risk of RFR exposures. Omission
of these important documents from the OHA report weakened the scientific quality of the
OHA analysis and defeated the goal of Senate Bill 283 – to protect children’s health.
Human health risk assessment should rely on findings from both animal toxicology and
epidemiology studies to provide health-based guidelines for public health protection, as
recommended by public health agencies, the National Academy of Sciences and the
World Health Organization (1, 2). Therefore, EWG urges the OHA to update its report
with references to findings from animal studies, especially the NTP (3) and Ramazzini
Institute studies (4). These are long-term animal studies that document RFR health
effects.
The NTP study found clear evidence of tumors in the heart, called schwannomas, as well
as tumors in the brain, adrenal medulla, pancreatic islets, prostate and pituitary gland.
There was also evidence of DNA damage and non-neoplastic effects, especially damage

to the heart, known as cardiomyopathy, which was detected in both early phase of the
study and at study termination. The Ramazzini Institute study found similar results
showing an increased risk of malignant schwannomas in exposed rats. Tumors in the
heart are rare in humans and rats, so the detection of heart schwannoma in both the NTP
and the Ramazzini studies reinforces the significance of the effects of RFR on the heart.
The findings from the NTP and Ramazzini studies agree with evidence from
epidemiological studies, which reported an increased risk of gliomas and acoustic
neuromas among long-term cell phone users (5, 6). These epidemiological findings were
the basis for the IARC classification of RFR as a possible carcinogen (7).
In addition to the NTP and the Ramazzini Institute reports, other toxicological and in
vitro studies provide evidence of carcinogenic, genotoxic, reproductive, developmental,
and neurological effects of RFR exposures. In vitro and toxicological studies also point
out potential mechanisms of RFR-mediated impacts, which include changes in the
function of calcium channels (8-10), levels of reactive oxygen species (10-15),
intracellular enzymes, gene expression (16) and membrane permeability (17), and
interference with DNA repair processes (18). The findings of these mechanistic studies
substantiate the capacity of RFR to elicit biological effects.
Existing evidence indicates that children absorb more RFR and are more susceptible to
the adverse effects of RFR than adults. With multiple sources of radiofrequency
radiation, including Wi-Fi networks, wireless devices, cell phones and cell towers,
protecting children’s health from avoidable RFR exposures should be a priority. Hence
the conclusion drawn from a systemic review should account for the possible cumulative
risk of adverse effects associated with exposures to multiple RFR sources.
It is important for the OHA report to recognize that there are guidelines from several
agencies, including the California Department of Public Health, American Academy of
Pediatrics, New Hampshire State 5G Commission and Maryland Commission on
Children's Environmental Health about how children could be protected from the adverse
effects of RFR exposures. These recommendations are based on extensive research
showing how children are more susceptible than adults to toxic chemicals and other
exposures that affect human health. There are also studies showing combined adverse
effects resulting from simultaneous exposures to chemical contaminants and RFR (19,
20). References to the reports cited here should be included in the revised OHA report.
The OHA report failed to include some important findings on the adverse impacts of RFR
exposures in a school setting, such as the study by Meo et al. (21), which found that RFR
exposures from cell towers adjacent to school buildings was associated with delayed
development of fine and gross motor skills, spatial working memory and attention.

Finally, despite the mandate of Senate Bill 283 to review independently funded studies,
we noted that industry-funded research was included in the OHA report. Example is
citation of study by Elliott et al 2010 (“Mobile phone base stations and early childhood
cancers: case-control study”). The funding source for this study included the mobile
telecommunications industry.
In conclusion, EWG urges the OHA Oregon Health Authority to conduct a more
comprehensive evaluation of RFR research and update its report to reflect the evidence of
adverse effects associated with RFR exposures.
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Uloma Igara Uche, Ph.D.
Olga V. Naidenko, Ph.D.
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References
1.
International Agency for Research on Cancer. Preamble to the IARC Monographs
on the Evaluation of Carcinogenic Risks to Humans. 2006.
2.
U.S. Environmental Protection Agency. Guidelines for Carcinogen Risk
Assessment US Environmental Protection Agency, Washington, D.C., EPA/630/P03/001F. 2005.
3.
National Toxicology Program. 595: NTP Technical Report on the Toxicology and
Carcinogenesis Studies in Hsd: Sprague Dawley SD Rats Exposed to Whole-Body Radio
Frequency Radiation at a Frequency (900 MHz) and Modulations (GSM and CDMA)
Used by Cell Phones. National Toxicology Program, U.S. Department of Health and
Human Services. 2018.
4.
Falcioni L, Bua L, Tibaldi E, Lauriola M, De Angelis L, Gnudi F, et al. Report of
final results regarding brain and heart tumors in Sprague-Dawley rats exposed from
prenatal life until natural death to mobile phone radiofrequency field representative of a
1.8 GHz GSM base station environmental emission. Environmental research.
2018;165:496-503. doi: https://doi.org/10.1016/j.envres.2018.01.037

5.
Hardell L, Carlberg M, Mild KH. Epidemiological evidence for an association
between use of wireless phones and tumor diseases. Pathophysiology. 2009;16(2-3):11322. doi: https://doi.org/10.1016/j.pathophys.2009.01.003
6.
Sadetzki S, Chetrit A, Jarus-Hakak A, Cardis E, Deutch Y, Duvdevani S, et al.
Cellular phone use and risk of benign and malignant parotid gland tumors – a nationwide
case-control study. American journal of epidemiology. 2008;167(4):457-67. doi:
https://doi.org/10.1093/aje/kwm325
7.
International Agency for Research on Cancer. IARC classifies radiofrequency
electromagnetic fields as possibly carcinogenic to humans. Press Release N: 208. 2011.
8.
Blackman C, Benane S, House D. The influence of temperature during electricand magnetic-field-induced alteration of calcium-ion release from in vitro brain tissue.
Bioelectromagnetics. 1991;12(3):173-82. doi: https://doi.org/10.1002/bem.2250120305
9.
Oyewopo A, Olaniyi S, Oyewopo C, Jimoh A. Radiofrequency electromagnetic
radiation from cell phone causes defective testicular function in male Wistar rats.
Andrologia. 2017;49(10):e12772. doi: https://doi.org/10.1111/and.12772
10.
Ertilav K, Uslusoy F, Ataizi S, Nazıroğlu M. Long term exposure to cell phone
frequencies (900 and 1800 MHz) induces apoptosis, mitochondrial oxidative stress and
TRPV1 channel activation in the hippocampus and dorsal root ganglion of rats.
Metabolic brain disease. 2018;33(3):753-63. doi: https://doi.org/10.1007/s11011-0170180-4
11.
Belpomme D, Hardell L, Belyaev I, Burgio E, Carpenter DO. Thermal and nonthermal health effects of low intensity non-ionizing radiation: An international
perspective. Environmental pollution. 2018;242:643-58. doi:
https://doi.org/10.1016/j.envpol.2018.07.019
12.
Sharma A, Sharma S, Shrivastava S, Singhal PK, Shukla S. Mobile phone
induced cognitive and neurochemical consequences. Journal of chemical neuroanatomy.
2019;102:101684. doi: https://doi.org/10.1016/j.jchemneu.2019.101684
13.
Yakymenko I, Tsybulin O, Sidorik E, Henshel D, Kyrylenko O, Kyrylenko S.
Oxidative mechanisms of biological activity of low-intensity radiofrequency radiation.
Electromagnetic biology and medicine. 2016;35(2):186-202. doi:
https://doi.org/10.3109/15368378.2015.1043557
14.
Yang H, Zhang Y, Wang Z, Zhong S, Hu G, Zuo W. The Effects of Mobile Phone
Radiofrequency Radiation on Cochlear Stria Marginal Cells in Sprague–Dawley Rats.
Bioelectromagnetics. 2020;41(3):219-29. doi: https://doi.org/10.1002/bem.22255
15.
Gautam R, Singh KV, Nirala J, Murmu NN, Meena R, Rajamani P. Oxidative
stress-mediated alterations on sperm parameters in male Wistar rats exposed to 3G
mobile phone radiation. Andrologia. 2019;51(3):e13201. doi:
https://doi.org/10.1111/and.13201
16.
Fragopoulou AF, Polyzos A, Papadopoulou MD, Sansone A, Manta AK, Balafas
E, et al. Hippocampal lipidome and transcriptome profile alterations triggered by acute
exposure of mice to GSM 1800 MH z mobile phone radiation: An exploratory study.
Brain and behavior. 2018;8(6):e01001. doi: https://doi.org/10.1002/brb3.1001

17.
Perera PGT, Nguyen THP, Dekiwadia C, Wandiyanto JV, Sbarski I, Bazaka O, et
al. Exposure to high-frequency electromagnetic field triggers rapid uptake of large
nanosphere clusters by pheochromocytoma cells. International journal of nanomedicine.
2018;13:8429. doi: https://doi.org/10.2147/IJN.S183767
18.
Phillips JL, Singh NP, Lai H. Electromagnetic fields and DNA damage.
Pathophysiology. 2009;16(2-3):79-88. doi:
https://doi.org/10.1016/j.pathophys.2008.11.005
19.
Sueiro-Benavides RA, Leiro-Vidal JM, Salas-Sánchez AÁ, Rodríguez-González
JA, Ares-Pena FJ, López-Martín ME. Radiofrequency at 2.45 GHz increases toxicity,
pro-inflammatory and pre-apoptotic activity caused by black carbon in the RAW 264.7
macrophage cell line. Science of The Total Environment. 2020:142681.
20.
Byun Y-H, Ha M, Kwon H-J, Hong Y-C, Leem J-H, Sakong J, et al. Mobile
phone use, blood lead levels, and attention deficit hyperactivity symptoms in children: a
longitudinal study. PLoS One. 2013;8(3):e59742.
21.
Meo SA, Almahmoud M, Alsultan Q, Alotaibi N, Alnajashi I, Hajjar WM. Mobile
phone base station tower settings adjacent to school buildings: impact on students’
cognitive health. American journal of men's health. 2019;13(1):1557988318816914.

