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 Cell Phone Basics 



Rapid growth in cell phone use 

 
400 million 
“subscriber 

connections” 
 

$179 billion 
annual revenue 

 
88 hours/year 
avg. voice use 

 
CTIA: Dec. 2017 

 
http://bit.ly/ctia2017 

 



Rapid growth in smartphone use 



Device use is prevalent among teens 

http://bit.ly/Pewsurvey2018 
 



Demise of the landline telephone 

US Households 
(Jan-Jun, 2018) 

 
●  54.9% wireless-only   
●  36.3% mixed-use 
●    5.4% landline-only 
●    3.3% no phone 
 
 
NHIS. NCHS, CDC. Dec., 2018. 

http://bit.ly/NCHS1218 



How do cell phones work? 



 
Electromagnetic spectrum 
 

Martin Blank. EMF and health risk: a scientific perspective. 
Commonwealth Club, San Francisco, 2010. 



Rapid growth in cell antenna sites 

Cell Tower Health Effects 
 
 



Cell antennas vary greatly 



Research 



IARC expert working group 

PRESS RELEASE  
N° 208  

31 May 2011 

 IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS  
POSSIBLY CARCINOGENIC TO HUMANS  

 
Lyon, France, May 31, 2011 ‐‐ The WHO/International Agency for Research on 
Cancer (IARC) has classified radiofrequency electromagnetic fields as possibly 
carcinogenic to humans (Group 2B), based on an increased risk for 
glioma, a malignant type of brain cancer, associated with wireless phone 
use.  



Glioma risk: Case-control studies 

 
Interphone 

(2010)  

 
Interphone  

(App. 2) 
(2010) 

 

 
Hardell 
(2013) 

 
CERENAT 

(2014) 

“Heavy” 
Lifetime 

Use 

1.40* 
 

1640+ hrs 

1.82* 
 

1640+ hrs 

1.75* 
 

1640+ hrs 

2.89* 
 

896+ hrs 

10+  
years 

 
0.98 

 
2.18* 

 
1.79* 

 
1.61 

Estimated lifetime risk of glioma in US is from 1 in 200 
to 1 in 250. 
 
78,000 malignant & non-malignant brain tumors per 
year in U.S. 



Child’s brain absorbs 2X the radiation 

Gandhi et al., 2012 



Children’s brain tumor risk 

• CEFALO 
– 998 7-19 year olds from Denmark, Sweden, 

Switzerland, Norway 
– Overall 36% ↑ risk for “regular” cellphone use (ns) 
– Subgroup w/ cell phone company records: 2.8+ years 

of cellphone use  214% ↑ risk (signif.) 
 

• MOBI-Kids 
– 1,810 10-24 year olds from 14 nations 
– Data collected: 2009-2014  
– Final results: 2019? 

      



National Toxicology Program Study: 
Final Reports (2018) 



NTP Study: Other effects 

• DNA damage in brains of male & female mice & rats. 
• Increased degeneration in hearts of male & female rats. 
• Decreased birth weights in rats exposed prenatally. 
• Overall tumor incidence in male rats was greater after 2 

years of cell phone radiation exposure (in Appendix). 
– Highest overall cancer incidence (42%-46%) in middle exposure 

groups (3 watts per kilogram [W/kg]); significantly greater than 
sham control group (27%). 

– Lowest exposure groups (1.5 W/kg) had significantly greater 
non-malignant tumor incidence (73%-76%) vs. sham control 
group (54%). 

• Ramazzini Institute study 
    Replicates the key NTP results. 
 



Health risks in humans from cell 
phone use 

• Tumors: glioma (glial cells), acoustic 
neuroma (Schwann cells), meningioma, 
parotid, pituitary & thyroid glands; breast 

• Reproductive harm: sperm damage, male 
infertility, miscarriage, preterm birth 

• Prenatal/children: headaches, hearing 
problems, impaired memory, ADHD, autism? 

• Electrohypersensitivity: fatigue, headaches, 
insomnia, tinnitus, heart palpitations, etc. 



Electrohypersensity vs. demyelination 
symptoms 



Cell tower epidemiologic studies 



International EMF Scientist Appeal

• Calls for stronger regulation of EMF 
(electromagnetic fields) & health warnings.

• Signed by 247 EMF scientists (2019).
– Published >2,000 EMF papers; 42 nations.

EMFscientist.org

Scientific basis for our common concerns
“Numerous recent scientific publications have shown that EMF affects living 
organisms at levels well below most international and national guidelines. 
Effects include increased cancer risk, cellular stress, increase in harmful free 
radicals, genetic damages, structural and functional changes of the 
reproductive system, learning and memory deficits, neurological disorders, 
and negative impacts on general well-being in humans. Damage goes well 
beyond the human race, as there is growing evidence of harmful effects to 
both plant and animal life.”



The ICNIRP “Cartel” 

"5G … could also harm your 
health. Europe's governments 
ignore the danger." 
 
 
Investigate Europe, a team of 
journalists, identified 14 
scientists who defend ICNIRP's 
obsolete exposure guidelines 
by preparing biased reviews of 
the scientific literature. At least 
eight have had industry 
research funding. 
 
 
 
http://bit.ly/ICNIRPcartel 
 
http://bit.ly/5Gmassexperiment 



Policy 
1996 Telecommunications Act pre-empts consideration  

of health effects in placement of cell towers 



 
U.S. government: “Wait and see” 
 

• Wait and see: demands conclusive evidence 
– Federal govt. made minimal investment in research 

• 1999: FDA called for NTP cell phone radiation study 
•  2018: NTP final reports released  

– Cities of Boston & Philadelphia (2013): “overlap of 
federal agency responsibilities … leaves leadership 
unclear and encourages a pass-the-buck attitude.” 

– U.S. Dept of Interior (2014): ”electromagnetic radiation 
standards used by the FCC continue to be based on 
thermal heating, a criterion now nearly 30 years out of 
date and inapplicable today."  

– Senator Richard Blumenthal (2019) re: 5G   
 



US: Dysfunctional Radio Frequency 
Interagency Work Group

Alster N. Captured agency: How the FCC is 
dominated by the industries it presumably 

regulates.  http://bit.ly/FCCcaptured



Agencies & organizations call for 
changes in FCC’s RF limits or testing



US federal & WHO websites:  
Misleading risk minimization language 

• NCI: “currently no consistent evidence that non-
ionizing radiation increases cancer risk …The only 
consistently recognized biological effect of 
radiofrequency energy is heating.” 

• FDA: “The scientific evidence does not show a 
danger to any users of cell phones from RF exposure, 
including children and teenagers.” 

• FCC: “currently no scientific evidence establishes a 
causal link between wireless device use and cancer or 
other illnesses.” 

• WHO: “To date, no adverse health effects have been 
established as being caused by mobile phone use.” 
 
 



Industry influence:  
CTIA—The Wireless Association 
“The FCC, the FDA, the WHO, 

the American Cancer 
Society and numerous other 
international and U.S. 
organizations and health 
experts say that the 
scientific evidence shows 
no known health risk due to 
the RF energy emitted by 
cellphones.” 
 
 

CTIA, Feb 9, 2018 
 
http://bit.ly/CTIAstates 
 
 



Industry influence:  
Microwave News &The Nation  
 

http://bit.ly/BigWireless 
 

http://Microwavenews.com 
 



San Francisco: 
Cell phone “right to know” ordinance 

• 2010: SF Board of Supervisors 
adopted law 

• 2010: CTIA filed federal lawsuit 
• 2011: Supervisors revised fact 

sheet based on judge’s ruling 
• 2012: 9th Circuit Appeals Court 

overturned lower court in 
unpublished opinion 

• 2013: Supervisors killed law 
               
 http://bit.ly/sflaw 
 
 
 

 
                 



City of Berkeley: 
Cell phone “right to know” ordinance 

• 2015: City Council adopted law 
• 2015: CTIA filed federal lawsuit 
• 2015: City adopted minor 

revision based on court ruling 
• 2016: Law took effect 
• 2017: 9th Circuit Appeals Court 

upheld federal District Court 
• 2018: CTIA appealed to U.S. 

Supreme Court; case returned 
to 9th Circuit 

 http://bit.ly/berkeleycell 
 

 



City of Berkeley: 
Cell phone notice 



California Department of Public Health 

• 2009: CDPH drafted cell phone safety 
guidance but suppressed it 

• 2014: Three public records requests 
• 2016: Lawsuit by UC Berkeley Environ. 

Law clinic & First Amendment Project 
• 2017: Court ordered release of draft 

guidance documents 
• 2017: CDPH published final guidance 

http://bit.ly/CDPHstory 
 



CDPH: Cell phone safety guidance – 
Dec. 2017 

CDPH cell phone  
safety guidance 
 

Next Step: Now every city and county can 
disseminate this document. 



5G: Latest threat to population & 
environmental health 

• Electromagnetic Radiation 
Safety 
– Scientists and doctors demand 

moratorium on 5G 
– Is 5G harmful to our health? 
– Millimeter wave health effects 
– Cutting through the hype 
– Newspaper editorials oppose 

"small cell" antenna bills 

• Physicians for Safe Technology 
• Environmental Health Trust 



5G: Scientists & doctors call for 
moratorium on deployment 

 
 
 

 
• Moratorium on roll-out of 5th generation 

cellular technology 
• 2017: Submitted to European Commission 
• Signed by >200 scientists & physicians 

– 38 nations www.5gappeal.eu 



5G: International Society of Doctors 
for the Environment Appeal 

“5G networks in 
European Countries: 
Appeal for a standstill in 
the respect of the 
precautionary principle.” 
Apr 2018. 
 
http://www.isde.org/5G_appeal.pdf 



Emerging wireless technologies 

• 5G (5th generation cellular technology) 
• Internet of Things (IoT) 

– Smart appliances, TVs, thermostats, etc. 
• Smart cities 
• Autonomous motor vehicles 
• Wearable wireless devices 

– Watches, glasses, ear buds, medical 
implants, etc. 



“Re-Inventing Wires” 



My concluding thoughts 
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Supplementary Slides 



Research Supplement 
Risk of glioma from wireless phone use (Hardell, 2013) 



Hardell research group: 
Case-control studies since IARC 

• Wireless phone use 25+ years  
– Glioma: OR = 3.3 (95% CI: 1.6 – 6.9) 

 
• Wireless phone use 20+ years  

– Acoustic neuroma: OR = 4.4 (95% CI: 2.2 – 9.0) 

 
 

Hardell et al. Int J Oncology. 43:1833-1845. 2013. 
Hardell et al. Int J Oncology. 43: 1036-1044. 2013. 



U.S. - increases in brain tumor 
incidence over time 

• Glioma in frontal lobe in adults 20 - 29 
years old 

• GBM in frontal & temporal lobes & 
cerebellum (overall population) 

• Malignant brain & central nervous system 
tumors among children (0 - 14 years old) 

• Non-malignant meningioma & pituitary 
tumors among children, adolescents & 
young adults (0 - 39 years old) 
 http://bit.ly/risingtumors 



Other nations - increases in brain 
cancer incidence over time 

• Netherlands, Norway & Finland: overall 
• Australia & New Zealand: over age 70 
• Sweden: overall increase in inpatient 

registry but not tumor registry 
• England: frontal & temporal lobes overall; 

GBM (glioblastoma) overall 
• Netherlands, Denmark, Australia: GBM 

overall 
 



Thyroid cancer trends & smart phone 
use 

Luo et al (2019). Cell phone use and risk of thyroid cancer: a 
population-based case-control study in Connecticut. 
http://bit.ly/saferEMRthyroid 
 
 
 



 
 
Biological mechanisms 
 
 • Pall (2013) review paper 

– ELF & RF stimulate voltage-gated calcium 
channels to increase intra-cellular calcium 
ions & nitric oxide synthesis 

– Calcium channel blockers eliminate EMF-
induced effects (23 studies) 

• Leif Salford - blood-brain barrier 
penetration 

• Other mechanisms 
–   http://bit.ly/cellphonestudies 

 



Oxidative stress from low-intensity 
radiofrequency radiation 

Yakymenko et al. (2015) review 
• Oxidative stress = imbalance between free 

radical production & body’s ability to counteract 
harmful effects via antioxidants 

• Effects = disrupted cell signaling, stress 
proteins, free radical formation, DNA-damage  
carcinogenicity, neurologic disorders (e.g., 
electrosensitivity, ADHD) 

• 93 of 100 studies (73 animal/plant, 16 cell 
samples, 4 human studies)  significant 
evidence of oxidative stress 
 

 



Three-fourths of studies find 
significant biologic effects 



Early research results varied by 
funding source 



U.S. - Major cell phone radiation 
studies 

• 1993 – Wireless industry (CTIA) funded 7-year, 
$28 million project 
– FDA co-sponsored study but dropped out 
– No peer-reviewed results published 

 
• 1999 – FDA proposed $10 million project 

– Study effects of 2G cell phone radiation on mice & rats 
– 2005 – Study initiated by National Toxicology Program 
– 2016 – Partial results released 
– 2018 – Final results released 
– $30 million cost 

 
 



Policy Supplement 



Precautionary principle 

   “Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty shall not be used as a reason for 
postponing cost-effective measures to 
prevent environmental degradation.” 

 
Principle 15. Report of the U.N. Conference  
on Environment and Development  
(Rio de Janeiro, 1992) 



European Union:  
Policy recommendations  

• Governments: adopt more stringent 
radiation standards & fund research 
(European Environment Agency [EEA], 2011) 

• Manufacturers: improve cell phone 
design & issue warning labels (EEA, 2011) 

• Consumers: reduce exposure (especially 
children); hands-free use (EEA, 2011) 

• Schools: restrict Wi-Fi & mobile phone 
use (Council of Europe, 2011) 

 



FDA called for more research in 1999 

 
 
 

• “The existing exposure guidelines are based on 
protection from acute injury from thermal effects of 
radiofrequency radiation exposure, and may not be 
protective against any non-thermal effects of chronic 
exposure.” 
 

• “A significant research effort is needed… to provide the 
basis to assess the risk to human health of wireless 
communications devices.”   http://1.usa.gov/1Mzz6UM 

 



Consumer Reports magazine
November, 2015 issue

– Cell-phone manufacturers should prominently 
display advice on how to reduce cell-phone radiation 
exposure.

– Consumers Union agrees with the the U.S. General 
Accountability Office (2012) & American Academy 
of Pediatrics (2013) that FCC should develop new 
cell phone tests that account for children’s 
vulnerability because children’s brains absorb more 
radiation.



Massachusetts: Pending 
wireless safety legislation 

• S.107 Provide RF notifications on wireless devices 
• S.108 Disclose safe use of handheld devices by 

children on product packaging 
• S.1268 Commission to examine EMF health impacts 
• S.1864 Allow consumers to retain non-wireless radiation-

emitting meters at no-cost  
• H.2030  Wireless management practices in public 

schools & colleges  
• S.2079 Reduce EMF exposure in schools 
• S.2080 Increase medical awareness & insurance 

coverage of non-ionizing radiation injuries 

 



RF exposure limits 

 



Education Supplement 

  
 
 

http://bit.ly/CDPHtips3 
http://bit.ly/EMRsafetyTips 



FDA safety tips 



CDC safety tips 



NCI safety tips 

http://bit.ly/NCIcellphonecancerrisk 
 



Consumer Reports safety tips 



Documentary Films

      mobilizemovie.com
         bit.ly/mobilizefilm

generationzapped.com
(2017)




