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Radia9on  Electromagne9c  Spectrum


Wireless devices emit  
Pulsed Microwave 

(non-ionizing) 
radiation 

DEMO   

  
Small  Cells  and  DAS  antennas  emit  a  range  of    microwave  frequencies  for  

2G,  3G  and  4G  applica9ons.          





The  Impact  of  Any  Form  of  Radia9on  
Depends  On  the  Nature  of  the  Waves


•  Frequency 
•  Amplitude  
•  Pulse 
•  Wavelength/Form 
•  Information 

Courtesy	
  of	
  Margari:s	
  et	
  al	
  



INTENSITY 
V/m 

Time 4 sec/division 

STAND-BY 

RINGING 

SPEAKING 

LISTENING 
END OF CALL 



 
 

The  SAR  Test 
   
   
 
 
 
 
   
	
  

Cell	
  phone	
  radia%on	
  compliance	
  tes%ng	
  and	
  specific	
  
absorp%on	
  rate	
  limits.	
  	
  



SAR  Method  for  Tes9ng  Cell  Phones  Outdated  
FCC  limits  unchanged  Since  1996


8 
1 

8
￼

Large	
  adult	
  man	
  
dimensions.	
  

Limits	
  are	
  designed	
  to	
  avoid	
  hea%ng	
  (1ºC	
  increase)	
  a_er	
  30	
  minute	
  
call.	
  	
  



•  Dosimetry	
  is	
  in	
  “Specific	
  Absorp%on	
  Rate”	
  –	
  SAR	
  (W/kg)	
  and	
  it’s	
  
higher	
  (“peak	
  spa%al”)	
  value	
  (psSAR).	
  

•  Two	
  exposure	
  standards:	
  ICNIRP	
  and	
  FCC.	
  
•  ICNIRP:	
  2.0	
  W/kg	
  for	
  any	
  10	
  gram	
  of	
  %ssue	
  (10g-­‐psSAR)	
  
averaged	
  for	
  6	
  min	
  

•  FCC	
  (IEEE	
  1995):	
  1.6	
  W/kg	
  for	
  any	
  1	
  gram	
  of	
  %ssue	
  (1g-­‐
psSAR)	
  averaged	
  for	
  30	
  min.	
  

Dosimetric  Parameters  and  Exposure  Standards




  
  

  Higher  Averaging  Volume  Allows  Higher  Exposure  
    
  
  
  
  
  
  
  
    
    



1.6	
  W/kg	
  
averaged	
  over	
  	
  
1	
  g	
  of	
  %ssue	
  	
  

2.0	
  W/kg	
  
averaged	
  over	
  
10	
  g	
  of	
  %ssue	
  	
  

1	
  gram	
  versus	
  10	
  grams	
  	
  	
  



EMF  Radia9on  Limits:  SAR  Values  for  Mobile  
Handsets  of  Some  Countries  


Countries	
  	
   SAR	
  Value	
  Limits	
  	
  

United	
  States	
  	
   1.6	
  W/kg	
  averaged	
  over	
  1	
  g	
  of	
  %ssue	
  	
  

India	
  	
   1.6	
  W/kg	
  averaged	
  over	
  1	
  g	
  of	
  %ssue	
  	
  

Australia	
  	
   1.6	
  W/kg	
  averaged	
  over	
  1	
  g	
  of	
  %ssue	
  	
  

Canada	
  	
   1.6	
  W/kg	
  averaged	
  over	
  1	
  g	
  of	
  %ssue	
  	
  

Europe	
  	
   2.0	
  W/kg	
  averaged	
  over	
  10	
  g	
  of	
  %ssue	
  	
  

Rep.	
  of	
  Korea	
  	
   2.0	
  W/kg	
  averaged	
  over	
  10	
  g	
  of	
  %ssue	
  	
  

Japan	
  	
   2.0	
  W/kg	
  averaged	
  over	
  10	
  g	
  of	
  %ssue	
  	
  

Brazil	
  	
   2.0	
  W/kg	
  averaged	
  over	
  10	
  g	
  of	
  %ssue	
  	
  

China	
  	
   2.0	
  W/kg	
  averaged	
  over	
  10	
  g	
  of	
  %ssue	
  	
  

Extremi%es	
  such	
  as	
  the	
  wrists,	
  ankles,	
  hands,	
  and	
  feet,	
  the	
  SAR	
  limit	
  is	
  4.0	
  W/kg	
  
averaged	
  over	
  10	
  grams	
  of	
  %ssue.	
  Ear	
  –	
  the	
  pinna-­‐	
  	
  is	
  included	
  in	
  USA.	
  	
  



•   
 

The  SAR  Method  is  Outdated  and  Obsolete. 
 
   
 
 
 
 
 
 
   
   
.	
  

•  Separa%on	
  distance	
  does	
  not	
  reflect	
  how	
  we	
  
use	
  phones	
  today.	
  	
  

•  Children	
  and	
  pregnant	
  women	
  are	
  not	
  
protected.	
  	
  

•  Based	
  only	
  on	
  hea%ng.	
  
•  Interac%ons	
  with	
  metal	
  implants,	
  orthodon%cs	
  

and	
  piercings	
  are	
  not	
  considered.	
  	
  
•  SAR	
  test	
  methods	
  can	
  have	
  a	
  30%	
  margin	
  of	
  

error.	
  	
  
•  Liquid	
  inside	
  phantom	
  does	
  not	
  represent	
  

human	
  %ssue.	
  	
  



French  Na9onal  Agency  (ANFR)  
  Radia9on  Tes9ng  of  379  Cell  Phones


2012:	
  Began	
  tes%ng	
  cell	
  phones	
  at	
  0	
  mm.	
  
2016:	
  French	
  Health	
  Agency	
  Report	
  (ANSES)	
  
reported	
  89%	
  of	
  cell	
  phones	
  exceed	
  SAR	
  limits	
  when	
  
tested	
  at	
  body	
  contact-­‐	
  2015	
  tes%ng.	
  	
  
June	
  1,	
  2017:	
  Under	
  pressure,	
  ANFR	
  released	
  data	
  on	
  
cell	
  phone	
  models	
  with	
  exact	
  SAR	
  measurements	
  at	
  
body	
  contact.	
  	
  
	
  



International Regulatory Failure To Protect Citizens 

The	
  equivalent	
  US	
  FCC	
  SAR	
  for	
  body	
  contact	
  is	
  higher.	
  	
  

Cell Phone Radiation SAR Measurement

	
  
ANFR	
  France	
  Test	
  
Levels	
  for	
  379	
  Phones	
  



Mobile  Phone  in  Pocket    
  Dose  to  Gonads  and  Bone  Marrow


Fernandez,	
  Personal	
  Communica%on	
  (2016)	
  



Scien9fic  Evidence  of  Biological  Harm




Nonionizing  Electromagne9c  Fields  

	
  

Myth:	
  No	
  effects	
  At	
  low	
  non	
  thermal	
  levels	
  

Fact:	
  Research	
  has	
  found	
  biological	
  effects	
  at	
  low	
  non-­‐thermal	
  
levels	
  in	
  thousands	
  of	
  studies.	
  

•  EEG	
  	
  well	
  replicated	
  
•  Sleep	
  altera%ons	
  
•  Brain	
  Cancer:	
  All	
  human	
  epi-­‐	
  independent	
  	
  +10yrs	
  

•  Oxida%ve	
  stress	
  markers	
  

•  Immune	
  system	
  

•  Neurological	
  development	
  

•  Sperm	
  and	
  Reproduc%ve	
  organs	
  

	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



•  2-­‐Year	
  Exposures	
  to	
  Cell	
  Phone	
  Radia%on	
  –	
  CDMA	
  and	
  GSM	
  (prenatal	
  in	
  rats)	
  
•  Daily	
  exposure	
  to	
  RFR	
  for	
  ~9	
  hours	
  (10min	
  on/10min	
  off	
  cycles);	
  Mice	
  at	
  1900	
  

MHz,	
  Rat	
  at	
  900	
  in	
  shielded	
  chambers	
  
•  Exposures	
  comparable	
  to	
  36	
  years	
  of	
  half	
  an	
  hour	
  daily	
  from	
  currently	
  used	
  

phones	
  (appx	
  3000	
  animals)	
  
	
  

2016	
  Na%onal	
  Toxicology	
  Program	
  Study	
  
Largest	
  best-­‐designed	
  U.S.	
  Government	
  ($25	
  Million)	
  

	
  

18 
hLp://biorxiv.org/content/early/2016/05/26/055699	
  



Control	
  Group	
  +	
  3	
  Levels	
  of	
  CDMA	
  and	
  GSM	
  	
  
•  1.5	
  W/kg	
  	
  SAR	
  
•  3	
  W/kg	
  	
  SAR	
  
•  6	
  W/kg	
  	
  SAR	
  

	
  
	
  

NTP	
  studies	
  ensured	
  no	
  rise	
  in	
  temperature	
  	
  (lethal	
  
increases	
  at	
  10	
  and	
  12	
  W/kg)	
  

	
  
FCC	
  SAR	
  Limits	
  1.6	
  W/kg	
  	
  
Europe	
  SAR:	
  2	
  W/kg	
  over	
  10	
  g	
  	
  
4	
  W/kg	
  for	
  ear,	
  hands,	
  wrists,	
  arms,	
  legs,	
  ankles	
  

	
  
	
  

Low  Level  Non-­‐Thermal  Exposures  

The	
  study	
  tested	
  the	
  assump%on	
  that	
  FCC	
  limits	
  are	
  
based	
  on-­‐	
  that	
  low	
  level	
  non	
  thermal	
  
radiofrequency	
  could	
  not	
  cause	
  health	
  effects.	
  	
  



Cancers  found  in  NTP  Rats  Parallel  Findings  from  Human  Studies


	
  	
  

“These	
  findings	
  appear	
  to	
  support	
  the	
  Interna:onal	
  Agency	
  for	
  Research	
  on	
  Cancer	
  (IARC)	
  conclusions	
  
regarding	
  the	
  possible	
  carcinogenic	
  	
  poten:al	
  of	
  Radiofrequency	
  Radia:on.”	
  –	
  Na%onal	
  Toxicology	
  
Program,	
  June	
  2016	
  Presenta%on	
  	
  

Increased	
  incidence	
  of	
  brain	
  gliomas	
  reached	
  
sta%s%cal	
  significance	
  in	
  males	
  with	
  CDMA	
  
modula%on.	
  

Increased	
  Gliomas	
  in	
  Brain	
  	
   Increased	
  Schwannomas	
  

GSM	
  or	
  CDMA	
  modula%ons	
  of	
  RFR	
  in	
  male	
  rats	
  
resulted	
  in	
  a	
  sta%s%cally	
  significant,	
  posi%ve	
  
trend	
  in	
  the	
  incidence	
  of	
  schwannomas	
  in	
  
heart.	
  	
  

Images	
  from	
  Birnbaum	
  NIEHS	
  
Presenta%on	
  2017	
  



However	
  in	
  Micronucleus	
  assay:	
  No	
  significant	
  increases	
  in	
  
micronucleated	
  red	
  blood	
  cells	
  in	
  rats	
  or	
  mice	
  	
  
	
  

Gene9c  Toxicology  Study 

Comet	
  assay:	
  Mixed	
  results	
  in	
  different	
  %ssues	
  and	
  brain	
  regions.	
  	
  

	
  

NTP	
  M.	
  Wyde	
  Slides	
  



 
Breast Cancer and Cell Phones 

Published Case Reports of Young Women 

  

 
Unusual tumors located directly under cell phone antennae. 

“These	
  cases	
  raise	
  awareness	
  to	
  the	
  lack	
  of	
  safety	
  data	
  of	
  prolonged	
  direct	
  contact	
  with	
  cellular	
  
phones.”	
  

West	
  et	
  al,	
  2013	
  	
  

Mul%focal	
  Breast	
  Cancer	
  in	
  Young	
  Women	
  with	
  Prolonged	
  Contact	
  between	
  Their	
  Breasts	
  and	
  Their	
  Cellular	
  Phones	
  

	
  

No	
  Family	
  History,	
  	
  
Neg	
  for	
  BRCA1/2,	
  	
  
No	
  Risk	
  Factors	
  
Similar	
  Pathology	
  
Sen:nel	
  Cases?	
  	
  



Breast  Cancer  From  Cell  Phones  in  Bra


 
	
  
	
  

Frantz	
  No	
  Cell	
  Phone	
  in	
  the	
  Bra	
  Presenta%on	
  Slides	
  	
  

Tiffany	
  Frantz	
  
•  Tumors	
  found	
  directly	
  under	
  the	
  antennas	
  of	
  the	
  cell	
  phone	
  	
  that	
  
she	
  kept	
  in	
  bra	
  12	
  hours	
  a	
  day	
  for	
  5+	
  years.	
  

•  Diagnosed	
  at	
  age	
  21	
  
•  Her	
  breast	
  cancer	
  metastasized	
  to	
  her	
  bones	
  and	
  liver.	
  
•  The	
  younger	
  the	
  breast	
  the	
  greater	
  fluid	
  and	
  fat	
  which	
  equals	
  
greater	
  microwave	
  absorp%on.	
  

•  Published	
  Case	
  Reports,	
  	
  Currently	
  38	
  +	
  cases	
  under	
  inves%ga%on.	
  
West	
  et	
  al	
  	
  2013	
  



Replicated Research: RF Below Safety 
Limits Promotes Tumors (Lerchl 2015) 

Mice: 24/7  RF  Exposure,  in  utero  ENU  


	
  
●  Results:	
  Higher	
  liver	
  and	
  lung	
  tumors	
  in	
  exposed	
  animals.	
  	
  
●  2.5	
  fold	
  increases	
  in	
  Lymphoma	
  
●  Replica%on	
  of	
  Tillman	
  2010	
  study	
  

RF	
  Exposures:	
  
0.04 W/kg 	
  
0.4 W/kg  
2 W/kg ​ 



Microwave  radia9on  impairs  male  reproduc9on  



Mice	
  exposed	
  to	
  nonthermal	
  Wi-­‐Fi	
  2.45-­‐GHz	
  2h/d	
  x	
  30	
  d	
  
↑  ROS	
  	
  in	
  liver,	
  kidney,	
  hypothalamus,	
  and	
  tes%s	
  
↑  RNS,	
  lipid	
  peroxida%on	
  
↑  An%oxidant	
  capacity,	
  %	
  viable	
  sperm	
  

	
  

Tes%s	
  slides	
  show	
  significantly	
  increased	
  i-­‐NOS	
  immunostaining	
  in	
  the	
  spermatogonial	
  cells	
  	
  

Shahin	
  et	
  al	
  2014	
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Heavier  Cell  Phone  Users  Have  Reduced  
Sperm  Count


Ashok	
  Agarwal	
  MD	
  PhD,	
  Cleveland	
  Clinic,	
  2008;	
  and	
  	
  
seven	
  other	
  studies	
  

26 



Aldad	
  et	
  al,	
  2012	
  

Decreased  Memory  and  Increased  Hyperac9vity






Prenatal	
  900	
  MHz	
  EMF	
  exposure	
  decreased	
  hippocampal	
  	
  granular	
  
cell	
  number	
  in	
  the	
  dentate	
  gyrus	
  of	
  newborn	
  rats	
  	
  

Mul%ple	
  Published	
  Studies:	
  Neurological  Development  
Damaged  by  Radiofrequency  Radia9on:


Control	
   EMF	
  exposed	
  

Odaci	
  et	
  al,	
  2009	
  



Impact  of  RFR  on  DNA  damage  &  an9oxidants  in  
peripheral  blood  lymphocytes  of  humans  residing  
in  the  vicinity  of  mobile  phone  base  sta9ons.  

Zothansiama  et  al.  2017  

•  Study	
  evaluated	
  the	
  effect	
  of	
  radiofrequency	
  

radia%on	
  from	
  mobile	
  phone	
  base	
  sta%ons.	
  
•  The	
  study	
  groups	
  matched	
  for	
  various	
  

demographic	
  data	
  including	
  age,	
  gender,	
  dietary	
  
paLern,	
  smoking	
  habit,	
  alcohol	
  consump%on,	
  
dura%on	
  of	
  mobile	
  phone	
  use	
  and	
  average	
  daily	
  
mobile	
  phone	
  use.	
  

	
  
Compared	
  objec%ve	
  and	
  subjec%ve	
  symptoms	
  of	
  
residents	
  in	
  close	
  and	
  far	
  proximity	
  from	
  base	
  sta%on	
  	
  
•  Exposed	
  group:	
  Within	
  80	
  meters	
  	
  	
  
•  Control	
  group:	
  Over	
  300	
  meters	
  
RF	
  measurements	
  ensured	
  all	
  RF	
  levels	
  were	
  below	
  
India’s	
  limits	
  (1/10	
  of	
  ICNIRP)	
  

Zothansiama	
  et	
  al.	
  2017	
  	
  



Significant  Biological  Effects  on  Individuals  
Living  in  Close  Proximity  to  Cell  Tower  at  RF  

Levels  Below  FCC  Limits

Significant	
  biological	
  effects	
  found	
  on	
  individuals	
  closer	
  to	
  
mobile	
  base	
  sta:ons	
  (within	
  80	
  meters).	
  	
  
•  Altera%on	
  in	
  an%oxidant	
  status	
  in	
  the	
  plasma	
  of	
  exposed	
  
individuals	
  	
  

•  Decreased	
  glutathione	
  	
  concentra%on,	
  ac%vi%es	
  of	
  
catalase,	
  superoxide	
  dismutase	
  

•  Increase	
  in	
  lipid	
  peroxida%on	
  	
  	
  
DNA	
  damage	
  was	
  assessed	
  by	
  cytokinesis	
  blocked	
  
micronucleus	
  (MN)	
  assay	
  in	
  the	
  binucleate	
  lymphocytes.	
  	
  
•  Significant	
  DNA	
  damage	
  in	
  exposed	
  individuals	
  (as	
  
measured	
  by	
  micronuclei	
  assay)	
  	
  

Zothansiama	
  et	
  al.	
  2017	
  	
  



The  RF  power  density  of    exposed  
was  significantly  higher  when  
compared  to  the  control  group  


•  Exposed	
  individuals	
  who	
  lived	
  within	
  80	
  meters	
  of	
  
cell	
  antennae	
  average	
  of	
  5.00	
  mW/m2	
  of	
  RFR	
  in	
  
their	
  bedrooms.	
  

• Highest	
  recorded	
  value	
  	
  7.52	
  mW/m2	
  of	
  RFR.	
  	
  
•  Sampling	
  addressed	
  other	
  EMF	
  exposures.	
  	
  
• Measurements	
  showed	
  a	
  highly	
  significant	
  
decrease	
  in	
  RF	
  density	
  with	
  increased	
  distance	
  
from	
  antennas.	
  	
  

Zothansiama	
  et	
  al.	
  2017	
  	
  



Authors  Conclusion  


“The	
  present	
  study	
  demonstrated	
  that	
  staying	
  near	
  
the	
  mobile	
  base	
  sta%ons	
  and	
  con%nuous	
  use	
  of	
  
mobile	
  phones	
  damage	
  the	
  DNA,	
  and	
  it	
  may	
  have	
  an	
  
adverse	
  effect	
  in	
  the	
  long	
  run.	
  	
  
	
  
The	
  persistence	
  of	
  DNA	
  unrepaired	
  damage	
  leads	
  to	
  
genomic	
  instability	
  which	
  may	
  lead	
  to	
  several	
  health	
  
disorders	
  including	
  the	
  induc%on	
  of	
  cancer.”	
  
	
  
Zothansiama	
  et	
  al.	
  2017	
  	
  
	
  



Rela9vely  Greater  Absorp9on  Into  
Faster  Growing  Brain  Tissues  of  
Children
	
  
•  Thinner	
  skulls	
  
•  Smaller	
  heads	
  (shorter	
  distance	
  to	
  brain	
  centers)	
  	
  
•  Different	
  dielectric	
  properBes	
  (higher	
  liquid	
  content)	
  	
  
•  Their	
  brains	
  are	
  less	
  myelinated	
  and	
  	
  sBll	
  developing.	
  	
  

“The	
  average	
  RF	
  radia:on	
  energy	
  deposi:on	
  for	
  children	
  
exposed	
  to	
  mobile	
  phone	
  RF	
  is	
  two	
  :mes	
  higher	
  in	
  the	
  brain	
  
and	
  10	
  :mes	
  higher	
  in	
  the	
  bone	
  marrow	
  of	
  the	
  skull	
  compared	
  
with	
  mobile	
  phone	
  use	
  by	
  adults.”	
  
-­‐	
  Interna%onal	
  Agency	
  for	
  the	
  Research	
  on	
  Cancer	
  Monograph	
  
on	
  Radio	
  Frequency	
  Fields	
  as	
  a	
  Class	
  2	
  B	
  Carcinogen	
  



Anatomically	
  Correct	
  Models	
  Simulate	
  Absorp%on	
  Rate	
  	
  



	
  	
  
	
  	
  	
  
	
  	
  
SAR	
  (2mW,	
  50dB)	
  in	
  an	
  oblique	
  slice	
  5	
  cm	
  from	
  the	
  cell	
  phone’s	
  plane.	
  
Exposure	
  is	
  propor%onally	
  bigger	
  and	
  deeper	
  in	
  the	
  child	
  and	
  the	
  psSAR	
  

is	
  higher	
  in	
  the	
  child's	
  brain.	
  

Exposure  to  RF  is  propor9onally  greater  and  deeper  in  
a  child’s  brain  vs.  an  adult  brain  


34	
  Year-­‐Old	
  	
   6	
  Year-­‐Old	
  	
  6	
  Year-­‐Old	
  	
  
Fernandez,	
  Personal	
  Communica%on	
  (2017)	
  



Degrada9on  of  Brain  Tissue  and  Func9on:    
Parallels  between  EMF  effects  and  Au9sm  findings


•  Challenges	
  to	
  health	
  of	
  brain	
  cells	
  
documented	
  in	
  brain	
  %ssue	
  studies	
  

•  Some	
  evidence	
  for	
  increased	
  stress	
  
response	
  

•  Melatonin	
  deple%on	
  
•  Altered	
  sleep	
  architecture	
  
•  Altered	
  brain	
  waves	
  
•  More	
  brainwave	
  
“entropy”	
  (disorganiza%on)	
  

•  Can	
  increase	
  seizure	
  risk	
  
•  Suspect	
  crea%on	
  of	
  brain	
  noise	
  that	
  
interferes	
  with	
  signal	
  and	
  informa%on	
  

	
  
Dr.	
  Martha	
  Herbert	
  



Greatest	
  exposure	
  occurs	
  to	
  fetal	
  head/spinal	
  cord	
  	
  
Normalized	
  SAR	
  when	
  7	
  and	
  9	
  month	
  fetus	
  exposed	
  to	
  a	
  dipole	
  antenna	
  in	
  front	
  of	
  abdomen	
  

(courtesy	
  Andreas	
  Christ,	
  IT’IS,	
  2013)	
  



•  A muted and silenced 800–1900Mhz cellular 
phones with a SAR of 1.6W/kg was used. 

•  The phones were positioned above each cage 
over the feeding bottle area at a distance of 4.5–
22.3cm from each pregnant mouse. 

•  Mice exposed as a fetus were tested as adults. 

Aldad	
  et	
  al,	
  2012.	
  

Yale University Study: Fetal Radiofrequency 
Radiation Exposure Affects Neurodevelopment 

and Behavior in Mice 
	
  



IARC  2011  Classifica9on  of  Radiofrequency  
Radia9on  as  a  Possible  Carcinogen    

(Group  2B)




Annie  J.  Sasco,  MD,  MPH,  MS,  DrPH  


•  Emerita	
  Director	
  of	
  Research,	
  Epidemiology	
  for	
  
Cancer	
  Preven%on,	
  Inserm	
  U	
  1219	
  (French	
  NIH	
  –	
  
Na%onal	
  Ins%tute	
  of	
  Health	
  and	
  Medical	
  Research),	
  
Bordeaux	
  University,	
  France	
  

• Past	
  IARC-­‐WHO	
  Unit	
  Chief,	
  with	
  interna%onal	
  
teaching	
  responsibili%es,	
  and	
  interna%onal	
  expert	
  
on	
  EMF	
  and	
  Cancer	
  



IARC  Classifies  Cell  Phone  
Radia9on  and  other  wireless  
radia9on  as  a  Possible  Human  

Carcinogen,  2011

Annie	
  J.	
  Sasco,	
  MD,	
  MPH,	
  MS,	
  DrPH	
  

Emerita	
  Director	
  of	
  Research,	
  Epidemiology	
  for	
  Cancer	
  Preven%on,	
  Inserm	
  U	
  
1219	
  (French	
  NIH	
  –	
  Na%onal	
  Ins%tute	
  of	
  Health	
  and	
  Medical	
  Research),	
  

Bordeaux	
  University,	
  France	
  
Past	
  IARC-­‐WHO	
  Unit	
  Chief,	
  with	
  interna%onal	
  teaching	
  responsibili%es,	
  and	
  

interna%onal	
  expert	
  on	
  EMF	
  and	
  Cancer	
  

The	
  opinions	
  expressed	
  in	
  this	
  talk	
  are	
  solely	
  those	
  of	
  the	
  speaker	
  (AJS)	
  and	
  should	
  not	
  be	
  
considered	
  as	
  official	
  posi<ons	
  of	
  the	
  Inserm,	
  IARC-­‐WHO	
  or	
  the	
  University	
  



Interna9onal  Agency  for  
Research  on  Cancer  (IARC)


•  Part	
  of	
  the	
  World	
  Health	
  Organiza%on	
  
(WHO)	
  as	
  the	
  specialized	
  cancer	
  agency	
  

•  Coordinates	
  and	
  conducts	
  both	
  
epidemiological	
  and	
  laboratory	
  research	
  
into	
  the	
  causes	
  of	
  human	
  cancer.	
  

•  Goal:	
  study	
  cancer	
  with	
  an	
  aim	
  at	
  
preven%on	
  



Monographs  Mee9ng    
Structure
 Invited	
  Experts	
  	
  

Secretariat	
  
	
  

Subgroups	
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  Relevant	
  Data	
  

	
  

Plenary	
  Discussions	
  
	
  
	
  

Invited	
  Experts	
  Only	
  
	
  

EvaluaBon	
  



Summary  of  Reported  Data


a.	
  Exposure	
  data	
  
	
  

b.	
  Carcinogenicity	
  for	
  humans	
  data	
  

	
   	
  -­‐	
  results	
  from	
  epidemiological	
  data	
  	
  
	
   	
  -­‐	
  some%mes,	
  case	
  reports	
  and	
  correla%on	
  studies	
  

	
  
c.	
  Carcinogenicity	
  from	
  experimental	
  animal	
  data	
  
	
  

d.	
  Other	
  data	
  which	
  can	
  be	
  used	
  for	
  the	
  evalua%on	
  of	
  
carcinogenicity	
  and	
  its	
  mechanism	
  

	
  
	
  



Summary  of  evidence  required  for  classifica9on


Group	
  1-­‐	
  Carcinogenic	
  to	
  humans	
  

Sufficient	
  evidence	
  in	
  humans	
  

	
  

Group	
  2A	
  -­‐	
  Probably	
  carcinogenic	
  to	
  humans	
  

Limited	
  evidence	
  in	
  	
  humans	
  and	
  sufficient	
  evidence	
  in	
  animals	
  

	
  

Group	
  2B	
  -­‐	
  Possibly	
  carcinogenic	
  to	
  humans	
  

Limited	
  evidence	
  in	
  	
  humans,	
  less	
  than	
  sufficient	
  evidence	
  in	
  animals	
  or	
  	
  

inadequate	
  evidence	
  in	
  humans,	
  sufficient	
  evidence	
  in	
  animals	
  or	
  inadequate	
  	
  

evidence	
  in	
  humans,	
  limited	
  evidence	
  in	
  animals,	
  with	
  other	
  relevant	
  	
  

suppor%ng	
  data	
  

	
  

Group	
  3	
  -­‐	
  Not	
  classifiable	
  

Inadequate	
  evidence	
  in	
  humans	
  and	
  less	
  than	
  sufficient	
  evidence	
  in	
  	
  

experimental	
  animals	
  

	
  

Group	
  4	
  -­‐	
  Probably	
  not	
  carcinogenic	
  to	
  humans	
  



	
  

	
  	
  

	
  	
  2011	
  IARC	
  Classified	
  Cell	
  Phones	
  and	
  Other	
  
Radiofrequency	
  Radia%on	
  as	
  Possibly	
  Carcinogenic	
  	
  

Interphone	
  Study:	
  	
  Increased	
  glioma	
  risk	
  occurred	
  with	
  the	
  
heaviest	
  phone	
  users	
  (at	
  least	
  1640	
  hours).	
  This	
  increase	
  is	
  clearer	
  
for	
  tumors	
  on	
  the	
  side	
  of	
  the	
  head	
  where	
  the	
  phone	
  was	
  usually	
  
held,	
  i.e.	
  the	
  risk	
  is	
  found	
  exactly	
  where	
  it	
  was	
  expected.	
  	
  
	
  
Swedish	
  Studies:	
  Pooled	
  analysis	
  showed	
  increased	
  risk	
  for	
  
malignant	
  brain	
  tumors	
  and	
  use	
  of	
  cell	
  or	
  cordless	
  phones.	
  	
  The	
  
risk	
  increased	
  with	
  latency	
  %me	
  and	
  cumula%ve	
  use.	
  Highest	
  risks	
  
found	
  in	
  those	
  that	
  first	
  used	
  a	
  wireless	
  phone	
  before	
  20	
  years	
  of	
  
age.	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  



What  does  it  mean  ?


•  There	
  is	
  an	
  increased	
  risk	
  for	
  the	
  heaviest	
  cell	
  phone	
  
users	
  (at	
  least	
  1640	
  hours).	
  This	
  increase	
  is	
  clearer	
  for	
  
gliomas	
  on	
  the	
  side	
  of	
  the	
  head	
  where	
  phone	
  was	
  
usually	
  held,	
  i.e.	
  the	
  risk	
  is	
  found	
  exactly	
  where	
  it	
  was	
  
expected	
  

•  Further	
  analyses	
  confirm	
  an	
  increased	
  risk	
  (around	
  2)	
  
for	
  the	
  most	
  exposed	
  as	
  Dr	
  Miller	
  will	
  now	
  show	
  us.	
  



Results  for  EMF  –  May  2011


Group	
  2B	
  



Anthony	
  B.	
  Miller,	
  MD,	
  FRCP	
  



Ø  Professor	
  Emeritus,	
  Dalla	
  Lana	
  School	
  of	
  Public	
  Health,	
  
University	
  of	
  Toronto	
  	
  

Ø  He	
  has	
  served	
  as:	
  
•  Advisor	
  to	
  the	
  World	
  Health	
  Organiza%on.	
  	
  
•  Director	
  of	
  the	
  Epidemiology	
  Unit	
  of	
  the	
  Na%onal	
  Cancer	
  
Ins%tute	
  of	
  Canada	
  

•  Chair	
  of	
  the	
  Department	
  of	
  Preven%ve	
  Medicine	
  and	
  
Biosta%s%cs,	
  University	
  of	
  Toronto	
  

•  Senior	
  Epidemiologist,	
  Interna%onal	
  Agency	
  for	
  Research	
  
on	
  Cancer	
  

•  Head	
  of	
  the	
  Division	
  of	
  Cancer	
  Epidemiology,	
  German	
  
Cancer	
  Research	
  Centre	
  

•  Consultant	
  to	
  the	
  Division	
  of	
  Cancer	
  Preven%on,	
  U.S.	
  
Na%onal	
  Cancer	
  Ins%tute.	
  	
  



Human  Evidence  that  Cell  Phones  
Probably  Cause  Brain  Cancer

Three	
  important	
  sets	
  of	
  studies:	
  
•  Interphone	
  (2010,	
  2014)	
  ~2-­‐fold	
  increased	
  risk	
  for	
  10+	
  
years	
  use	
  of	
  cell	
  phones	
  

• Hardell	
  in	
  Sweden	
  (2012	
  and	
  earlier)	
  2-­‐5-­‐fold	
  
increased	
  risk	
  a_er	
  prolonged	
  use	
  of	
  cell	
  and	
  cordless	
  
phones	
  

• Cerenat	
  France	
  (2014),	
  ~5-­‐fold	
  increased	
  risk	
  for	
  5+	
  
years	
  use	
  of	
  cell	
  phones	
  

-­‐Dr.	
  Anthony	
  B.	
  Miller	
  	
  



CERENAT:  French  Na9onal  Study,  2014      
Increased  risk  of  brain  tumors    with  heaviest  users  






Why  Is  There  No  Overall  Increase  in  
Brain  Cancer  Incidence?


•  Expecta%on:	
  	
  Change	
  will	
  be	
  slow,	
  and	
  small	
  
• Poten%al	
  confounding:	
  Trends	
  in	
  diagnosis	
  
•  Latent	
  period:	
  Likely	
  to	
  be	
  prolonged	
  
•  Younger	
  cases	
  are	
  increasing	
  in	
  US,	
  UK,	
  Australia,	
  
Israel	
  (paro%d	
  gland	
  tumors)	
  

Slide	
  courtesy	
  of	
  Dr.	
  Anthony	
  B.	
  Miller	
  



Conclusions	
  of	
  Dr.	
  Anthony	
  Miller 
	
  

ü From	
  epidemiology:	
  Radiofrequency	
  
Radia%on	
  is	
  a	
  Probable	
  Human	
  Carcinogen	
  
(IARC	
  Category	
  2A)	
  

ü With	
  NTP:	
  There	
  is	
  Sufficient	
  evidence	
  that	
  
Radiofrequency	
  radia%on	
  is	
  carcinogenic	
  to	
  
humans	
  (IARC	
  Category	
  1)	
  

Slide	
  courtesy	
  of	
  Dr.	
  Anthony	
  B.	
  Miller	
  	
  



Implica9ons


ü Radiofrequency	
  radia%on	
  is	
  now	
  
ubiquitous	
  

ü Although	
  the	
  risk	
  per	
  individual	
  is	
  low,	
  the	
  
radia%on	
  	
  is	
  widely	
  distributed	
  and	
  could	
  
result	
  in	
  major	
  public	
  health	
  problems	
  

ü The	
  Precau%onary	
  Principle	
  must	
  be	
  
applied	
  now	
  and	
  exposure	
  reduced	
  to	
  As	
  
Low	
  a	
  level	
  As	
  Reasonably	
  Achievable.	
  

Slide	
  courtesy	
  of	
  Dr.	
  Anthony	
  B.	
  Miller	
  	
  



Emerging  5G  Technologies




5G  Small  Cell  Roll  Out


• Requires	
  massive	
  infrastructure	
  build	
  out	
  
•  This	
  exposure	
  (frequencies	
  ,	
  modula%ons)	
  will	
  be	
  
addi:ve	
  to	
  current	
  technologies.	
  	
  

• Millimeter	
  waves:	
  Frequencies	
  currently	
  used	
  as	
  
crowd	
  control	
  weapons.	
  	
  

• Millimeter	
  waves	
  uniquely	
  interact	
  with	
  skin.	
  
•  "Streamlining	
  Bills"	
  to	
  install	
  small	
  cells	
  near	
  homes	
  
mee%ng	
  fierce	
  opposi%on	
  in	
  California	
  and	
  USA.	
  	
  	
  



5G	
  Millimeter	
  Waves	
  Uniquely	
  Interact	
  	
  With	
  Skin	
  
Sweat	
  glands	
  act	
  as	
  helical	
  antennas	
  when	
  exposed.	
  	
  	
  

Israel	
  Ins%tute	
  for	
  Advances	
  Studies	
  Conference	
  	
  2017	
  

Image	
  From	
  Lecture	
  by	
  Dr.	
  Ben-­‐Ishai	
  and	
  Dr.	
  Yuri	
  Feldman	
  of	
  the	
  Spectroscopy	
  
Laboratory	
  of	
  the	
  Department	
  of	
  Applied	
  Physics,	
  Hebrew	
  University	
  of	
  Jerusalem	
  



Ac9ve  Denial  System  Crowd  Control  Weapon    
Millimeter	
  waves	
  are	
  used	
  in	
  US	
  Government	
  weapons	
  at	
  higher	
  power	
  	
  
to	
  cause	
  pain	
  on	
  contact	
  and	
  disperse	
  crowds.	
  

Images	
  from	
  videos	
  on	
  Ac%ve	
  Denial	
  System	
  and	
  History	
  Channel	
  Report	
  on	
  US	
  Government	
  Ac%ve	
  Denial	
  System	
  
US	
  Department	
  of	
  Defense	
  Non-­‐Lethal	
  Weapons	
  Program	
  FAQS	
  
A	
  Narra%ve	
  Summary	
  and	
  Independent	
  Assessment	
  of	
  the	
  Ac%ve	
  Denial	
  System	
  The	
  Human	
  Effects	
  Advisory	
  Panel	
  
	
  



Santa  Clara  Medical  Associa9on  Bulle9n  Ar9cle    
on  5G  Health  Effects  by  Dr.  Cindy  Russell  


Click	
  for	
  ar%cle	
  online.	
  

ARRYTHMIAS	
  	
  
HEART	
  RATE	
  VARIABILITY	
  	
  
TERATOGENIC	
  EFFECTS	
  	
  
	
  BACTERIAL	
  AFFECTS	
  AND	
  
ANTIBIOTIC	
  RESISTANCE	
  	
  
CATARACTS	
  	
  
IMMUNE	
  SUPRESSION	
  
DNA	
  DAMAGE	
  
	
  
	
  
“Do	
  not	
  proceed	
  to	
  roll	
  out	
  
5G	
  technologies	
  pending	
  pre-­‐
market	
  studies	
  on	
  health	
  
effects”	
  	
  



Interna9onal  Ac9ons  &  
Recommenda9ons




Governments Who Recommend Reducing RF Radiation 
Official Public Information from Health Authorities   

  



United Kingdom     Russia          Switzerland           Finland             Ireland                   Germany            

            Belgium                     Greece                           Israel                 Turkey                Austria  

       Singapore            France                      Denmark                   India                        Australia     



Interna9onal  Policy


Redmayne	
  2015	
  	
  



Countries	
  with	
  Precau%onary	
  RF	
  Standard	
  For	
  Loca%ons	
  
Where	
  Children	
  Spend	
  Time	
  	
  	
  

Redmayne	
  2015	
  	
  

 
Cell	
  Towers	
  banned	
  at	
  
schools:	
  	
  
	
  
Los	
  Angeles	
  Unified	
  School	
  
District	
  
Rajasthan,India	
  
Zilla	
  Parishad	
  India	
  
Brihanmumbai	
  India	
  
Ci%es	
  would	
  not	
  even	
  
consider	
  antennas	
  near	
  
schools.	
  	
  

Chile 2012 "Antennae Law” 
Law Prohibits cell antennae/towers in “sensitive areas." Sensitive areas are those areas that demand special protection 
due to the presence of educational institutions, nurseries, kindergartens, hospitals, clinics, nursing homes or other 
institutions of similar nature.  
Chile’s Minister of Transportation and Telecommunications Pedro Pablo Errazuriz stated, "…in addition to protecting the 
urban landscape and the goodwill of the neighborhoods, the new law takes care of the most important: the health of people 
in a precautionary manner as recommended by the World Health Organization, setting strict limits on the powers of the 
antennas. Chile is setting standards in this regard.”  



Effec9ve  Radiofrequency  Exposure  Limits  for  Mobile  Networks    
Many  countries  are  more  restric9ve  than  ICNIRP    




Last	
  updated	
  11/2016	
  Source:	
  GSMA	
  



World Wide Action 
France: Cell Phone Radiation Labeling, No advertising to children 
under 14,  Wi-Fi Banned in Kindergarten. Elementary : Wi-Fi off 
when not in use.  Children's cell phones banned for sale. 
Educational Campaign to reduce exposure.  

Belgium: Ban on sale of cell phones for children. Wi-Fi banned in 
Ghent nursery schools.  

 

Israel: Wi-Fi  banned in nurseries. Wi-fi removed/ minimized Haifa 
schools as of April 2016,  Cell phones banned for classwork in 
schools. Cell Phone SAR labeling. 
 

India: Phone SAR Radiation labeling, Recommendations to 
reduce cell phone exposure, Exposure limits lowered to 1/10 of 
the ICNIRP level, some municipalities ban towers near schools.  

Cyprus: Wi-Fi removed from elementary classrooms in 2017, 
Public education campaign.  
 

French Polynesia: Banned advertising cell phones to children 
under 14. Children should not use phones under 14.  Awareness 
Campaign.  



Cell	
  Phone	
  Campaign	
  Lyons	
  France,	
  2008	
  



Policy/Government	
  Recommenda%ons	
  
To	
  Reduce	
  Children/Public	
  Exposure	
  	
  

Environmental	
  Health	
  Trust	
  Policy	
  Briefing	
  ,	
  Redmayne	
  2015	
  	
  



2016:  France’s  Na9onal  Health  &  Safety  Agency   
Reduce  Children’s  Wireless  Exposures   



2016:	
  ANSES	
  Report	
  Recommenda:ons:	
  	
  
•  Exposure	
  limits	
  for	
  radiofrequency	
  electromagne%c	
  
fields	
  should	
  be	
  %ghtened.	
  	
  	
  

•  “reconsider	
  the	
  regulatory	
  exposure	
  limits”	
  to	
  ensure	
  
“sufficiently	
  large	
  safety	
  margins”	
  to	
  protect	
  the	
  health	
  
of	
  young	
  children.	
  

•  Reliance	
  on	
  the	
  specific	
  absorp%on	
  rate	
  (SAR)	
  to	
  set	
  
human	
  exposure	
  limits	
  should	
  be	
  re-­‐evaluated	
  and	
  
replaced.	
  	
  

ANSES	
  2016	
  Report	
  Radiofrequency	
  Exposure	
  and	
  the	
  Health	
  of	
  Children	
  

	
  ANSES	
  2016	
  Report	
  Press	
  Release	
  	
  



Medical  organiza9ons,  expert  groups  and  governments  recommend  
reducing  radiofrequency  exposure  to  children.  


•  American  Academy  of  Pediatrics

•  Vienna	
  Medical	
  Associa%on	
  
•  Athens	
  Medical	
  Associa%on	
  
•  American  Academy  of  Environmental  Medicine

•  EMF  Scien9sts:  Over  200  scien9fic  experts

•  The	
  Russian	
  Na%onal	
  CommiLee	
  on	
  Non-­‐Ionizing	
  Radia%on	
  Protec%on 

•  The  French  Na9onal  Agency  of  Health,Food,  Environment  and  Labour

•  The  Council  of  Europe

•  Maryland	
  State	
  Children's	
  Environmental	
  Health	
  and	
  Protec%on	
  Advisory	
  Counci 

•  Swiss  Physicians  Associa9on  of  Doctors  for  Environmental  Protec9on

•  Interna9onal  Society  of  Doctors  for  the  Environment    

•  Irish  Doctors  Environmental  Associa9on

•  New  Jersey  Educa9on  Associa9on

•  Over  a  dozen  governments  

See	
  links	
  to	
  Medical	
  Recommenda%ons	
  	
  

	
  



American  Academy  Of  Pediatrics  (AAP)  Recommends    
Reducing  Exposure  to  RF  Radia9on


	
  
The	
  AAP	
  lists	
  10	
  ways	
  to	
  reduce	
  cell	
  phone	
  radiaBon	
  exposure	
  to	
  
children	
  and	
  has	
  urged	
  US	
  government	
  for	
  review	
  of	
  RF.	
  	
  
	
  
AAP	
  website	
  states:	
  
“A	
  study	
  confirmed	
  concerns	
  that	
  living	
  nearby	
  mobile	
  phone	
  base	
  
sta%ons	
  increased	
  the	
  risk	
  for	
  developing:	
  Headaches,	
  Memory	
  
problems,	
  Dizziness,	
  Depression,	
  Sleep	
  problems	
  
-­‐American  Academy  of  Pediatrics  Website  on  Electromagne9c  
Fields







Doctors  Recommend  Reducing  Wireless  Exposure  to  
Pregnant  Women  To  Protect  the  Baby  Brain


The	
  BabySafe	
  Project	
  Appeal	
  is	
  signed	
  by	
  over	
  140	
  Doctors	
  and	
  medical	
  experts	
  .	
  	
  



New  Jersey  Educa9onal  Associa9on  
2016  Published  Recommenda9ons  to  Reduce  Radia9on  Exposure


For	
  radiaBon	
  exposure	
  
•  Keep	
  devices	
  away	
  from	
  the	
  body	
  and	
  

bedroom.	
  
•  Carry	
  phones	
  in	
  briefcases,	
  etc.,	
  not	
  on	
  the	
  

body.	
  
•  Put	
  devices	
  on	
  desks,	
  not	
  laps.	
  
•  Hard	
  wire	
  all	
  devices	
  that	
  connect	
  to	
  the	
  

internet.	
  
•  Hard	
  wire	
  all	
  fixed	
  devices	
  such	
  as	
  printers,	
  

projectors	
  and	
  boards.	
  
•  Use	
  hard-­‐wired	
  phones	
  instead	
  of	
  cell	
  or	
  

cordless	
  phones.	
  
•  Text	
  rather	
  than	
  call.	
  
•  Keep	
  conversa%ons	
  short	
  or	
  talk	
  in	
  person.	
  
•  Put	
  devices	
  in	
  airplane	
  mode,	
  which	
  

suspends	
  EMF	
  transmission	
  by	
  the	
  device,	
  
thereby	
  disabling	
  Bluetooth,	
  GPS,	
  phone	
  
calls,	
  and	
  WiFi.	
  

•  Use	
  speaker	
  phone	
  or	
  ear	
  buds	
  instead	
  of	
  
holding	
  the	
  phone	
  next	
  your	
  head.	
  

•  Take	
  off	
  Bluetooth	
  devices	
  when	
  not	
  using	
  
them.	
  

September	
  2016	
  NJEA	
  Review	
  



“The Council recommends limiting exposures as much as feasibly 
practical.” 
 
The Maryland State Department of Education 
●  “Should consider using wired devices in classrooms” 
●  “If a new classroom is to be built... network cables can be 

added at the same time, providing wired network access.”  
 
“The Maryland Department of Health and Mental Hygiene should 
provide suggestions to the public on ways to reduce exposure.  

Maryland State Children's Environmental 
Health and Protection Advisory Council,  

19 Members (pediatricians & public health) 

California Department of Health Recommendations  since 2008 
San Francisco & Burlingame, California 
Connecticut Department of Health:  
Massachusetts: 5 Bills on Electromagnetic Fields  



ALARA  Recommenda9ons

• Reduce	
  Children’s	
  Exposure:	
  Ban	
  Sale	
  of	
  Phones	
  for	
  
young	
  children,	
  Ban	
  adver%sing	
  for	
  children,	
  Reduce	
  
RF	
  in	
  nursery	
  schools/schools/parks	
  

• Cell	
  Tower	
  RF	
  Limits	
  Should	
  be	
  a	
  frac%on	
  of	
  ICNIRP.	
  	
  
• Na%onwide	
  Monitoring	
  of	
  	
  RF	
  levels.	
  	
  
• Public	
  Educa%on:	
  Government	
  Department	
  of	
  Health	
  
recommenda%ons	
  on	
  how	
  to	
  reduce	
  cell	
  phone	
  and	
  
wireless	
  radia%on.	
  

•  Ini%a%ves	
  to	
  reduce	
  exposure	
  to	
  head	
  and	
  body.	
  	
  	
  
•  Install	
  wired	
  fiberop%c	
  infrastructure	
  for	
  internet	
  
connec%ons.	
  	
  	
  

•  Install	
  and	
  maintain	
  landline	
  telephone	
  connec%ons.	
  	
  

	
  



Policy	
  Issue:	
  Wireless	
  devices	
  are	
  tested	
  for	
  SAR	
  
compliance	
  at	
  20	
  cm	
  separa%on	
  distance.	
  	
  	
  

•  Tablets	
  	
  
•  Laptops	
  
•  Baby	
  Monitor	
  Base	
  
•  Home	
  cordless	
  phone	
  base	
  
•  Wi-­‐Fi	
  Routers	
  
•  Wi-­‐Fi	
  Printers	
  
•  Wi-­‐Fi	
  Speakers	
  
•  Gaming	
  consoles	
  	
  
•  Smartmeters	
  	
  

	
  

	
  

	
  
	
  
	
  
However,	
  for	
  many	
  people,	
  the	
  standard	
  opera%ng	
  posi%on	
  of	
  tablets,	
  laptops,	
  
and	
  even	
  smartphones	
  is	
  on	
  the	
  lap	
  against	
  the	
  abdomen	
  or	
  stomach	
  area.	
  	
  
Children	
  cluster	
  around	
  devices.	
  Office	
  desks	
  have	
  printers,	
  speakers	
  and	
  routers	
  
next	
  to	
  the	
  body.	
  Gaming	
  consoles	
  are	
  placed	
  near	
  beds	
  and	
  children	
  sit	
  next	
  to	
  
them.	
  	
  
	
  
Image	
  from	
  GSMA	
  Webpage	
  on	
  Children	
  and	
  Technology	
  



Laptop  Instruc9ons  Warn  the  User  To  
Keep  an  8  Inch  Distance  from  the  Body


“This device should be used more than 20 
cm (8 inches) from the body when wireless 
devices are on.
Do not hold any component containing 
the radio such that the antenna is very 
close or touching any exposed parts of 
the body, especially the face or eyes, 
while transmitting.”	
  

-Samsung Chromebook Computer 
Manual

Safety Instructions 
 

	
  
	
  
	
  





Wi-­‐Fi  Radia9on  From  A  Laptop  
Simula9on  of  Peak  Exposures  from  2.45  GHZ  Wi-­‐Fi  Laptop




Wi-­‐Fi  Radia9on  From  A  Laptop  
Simula9on  of  Peak  Exposures  from  2.45  GHZ  Wi-­‐Fi  Laptop


This scale allows a visual 
understanding of the penetration 
into the tissues of torso and legs.  



Insurance  &  Liability  Issues




AT&T Inc.  
2016 Annual Report 

 
“Unfavorable litigation or governmental investigation results could require us to pay 
significant amounts or lead to onerous operating procedures”  
“We are subject to a number of lawsuits both in the United States and in foreign 
countries, including, at any particular time, claims relating to antitrust; patent 
infringement; wage and hour; personal injury; customer privacy violations; regulatory 
proceedings; and selling and collection practices.” 
 
“We also spend substantial resources complying with various government standards, 
which may entail related investigations and litigation. In the wireless area, we also 
face current and potential litigation relating to alleged adverse health effects on 
customers or employees who use such technologies including, for example, wireless 
devices. We may incur significant expenses defending such suits or government 
charges and may be required to pay amounts or otherwise change our operations in 
ways that could materially adversely affect our operations or financial results.” 
 
Wireless Companies do not have insurance for EMF damages from their products.  
 

All Cell Phone Companies and Wireless Have Similar Statements  
in Annual Reports and 10K filings 

  Read Full Documentation   



2012  &  2017  Italian  Court  Rulings:  
Monetary  Compensa9on  
Phones  Can  Cause  Tumors  

  
  


2012:	
  Supreme	
  Court	
  of	
  Italy	
  upheld	
  a	
  lower	
  court	
  ruling	
  that	
  a	
  businessman's	
  
brain	
  tumor	
  was	
  caused	
  by	
  cell	
  phone	
  radia:on.	
  	
  	
  
	
  
•  Neuroma	
  developed	
  a_er	
  cell	
  phone	
  use	
  	
  ~6	
  hours	
  a	
  day	
  for	
  12	
  years.	
  
•  The	
  Italian	
  Supreme	
  Court	
  relied	
  heavily	
  on	
  Lennart	
  Hardell’s	
  studies	
  

characterized	
  as	
  “independent”	
  and	
  	
  “not	
  co-­‐financed	
  by	
  the	
  same	
  
companies	
  that	
  produce	
  mobile	
  telephones”.	
  	
  	
  
	
  

2017:	
  The	
  Italian	
  Court	
  of	
  Ivrea:	
  recognized	
  a	
  causal	
  link	
  
•  Telecom	
  employee,	
  awarded	
  life%me	
  monies	
  of	
  500	
  euros	
  a	
  month	
  a_er	
  he	
  

developed	
  a	
  brain	
  tumor	
  from	
  fi_een	
  years	
  of	
  cell	
  phone	
  use.	
  	
  
•  The	
  	
  court’s	
  expert	
  refused	
  to	
  accept	
  into	
  evidence	
  studies	
  that	
  were	
  funded	
  

by	
  the	
  telecom	
  industry.	
  	
  
Cell	
  Phone	
  Radia%on	
  Lawsuits	
  May	
  Get	
  a	
  Boost	
  from	
  Italian	
  Supreme	
  Court	
  Ruling	
  
ICEMSPosi%onPaperonCerebralTumorCourtCase.pdf	
  
hLp://www.reuters.com/ar%cle/2012/10/19/us-­‐italy-­‐phones-­‐idUSBRE89I0V320121019	
  
Read	
  the	
  printed	
  judgement	
  here.	
  	
  
The	
  Guardian:	
  Italian	
  court	
  rules	
  mobile	
  phone	
  use	
  caused	
  brain	
  tumour	
  
Italian	
  court	
  rules	
  cell	
  phone	
  use	
  linked	
  to	
  tumor	
  
Historical	
  Judgment	
  of	
  the	
  Tribunal	
  of	
  Ivrea:	
  Using	
  the	
  Cellular	
  Cause	
  of	
  Tumors	
  April	
  20,	
  2017	
  



Conflict  of  Interest  at    WHO  EMF  Project    
Hardell  2017


•  2011:	
  	
  Interna%onal	
  Agency	
  for	
  the	
  Research	
  WHO/IARC	
  :	
  Experts	
  
evaluated	
  cancer	
  risks	
  from	
  RF	
  radia%on.	
  	
  

•  WHO/IARC	
  is	
  not	
  the	
  same	
  as	
  the	
  WHO	
  EMF	
  Project	
  
•  2014	
  the	
  WHO	
  EMF	
  Project	
  launched	
  a	
  dra_	
  of	
  a	
  Monograph	
  on	
  RF	
  
fields	
  and	
  health	
  for	
  public	
  comments.	
  	
  

•  Five	
  of	
  the	
  six	
  members	
  of	
  the	
  Core	
  Group	
  in	
  charge	
  of	
  the	
  dra_	
  are	
  
affiliated	
  with	
  Interna%onal	
  Commission	
  on	
  Non-­‐Ionizing	
  Radia%on	
  
Protec%on	
  (ICNIRP)	
  

•  ICNIRP	
  is	
  an	
  industry	
  loyal	
  NGO	
  	
  “a	
  serious	
  conflict	
  of	
  interest.”	
  
•  Evidence	
  has	
  been	
  published	
  which	
  indicated	
  that	
  members	
  of	
  
ICNIRP	
  have	
  wriLen	
  scien%fically	
  incorrect	
  and	
  misleading	
  
informa%on.	
  	
  

•  Non-­‐thermal	
  biological	
  effects	
  from	
  RF	
  radia%on	
  are	
  dismissed	
  as	
  
scien%fic	
  evidence	
  of	
  adverse	
  health	
  effects	
  in	
  the	
  Monograph.	
  	
  	
  

•  “World	
  Health	
  Organiza%on,	
  radiofrequency	
  radia%on	
  and	
  health	
  –	
  a	
  
hard	
  nut	
  to	
  crack	
  (Review).	
  

	
  
	
  



Insurance  Reports  Warn  of  Risk


Swiss	
  Re:	
  2013	
  and	
  2014	
  Report	
  
•  Unforeseen	
  consequences	
  of	
  electromagne%c	
  fields	
  are	
  categorized	
  as	
  
having	
  HIGH	
  	
  poten%al	
  impacts.	
  

2011	
  Business	
  Insurance	
  White	
  Paper	
  “	
  The	
  Next	
  Asbestos:	
  Five	
  Emerging	
  
Risks”	
  	
  
•  “research,	
  meanwhile,	
  also	
  has	
  shown	
  biological	
  effects	
  from	
  lower-­‐
level	
  “nonthermal”	
  exposure,	
  and	
  people	
  exposed	
  at	
  lower	
  levels	
  have	
  
reported	
  headache,	
  dizziness,	
  nausea,	
  mood	
  disorders,	
  mental	
  slowing	
  
and	
  memory	
  loss.”	
  	
  	
  

2010:	
  Lloyds	
  of	
  London	
  Report	
  on	
  Electromagne%c	
  Fields	
  
•  "The	
  danger	
  with	
  EMF	
  is	
  that,	
  like	
  asbestos,	
  the	
  exposure	
  insurers	
  face	
  
is	
  underes%mated	
  and	
  could	
  grow	
  exponen%ally	
  and	
  be	
  with	
  us	
  for	
  
many	
  years.”	
  



	
   	
   	
  	
  	
  
“...consumer safety, health, and 
privacy, along with consumer 

wallets, have all been 
overlooked, sacrificed, or raided 

due to unchecked industry 
influence.” 

	
   	
   	
   	
  	
  
	
   	
   	
  	
  
	
   	
  	
  

	
  

Industry	
  Influence	
  

	
  
“Captured	
  Agency:	
  How	
  the	
  Federal	
  Communica%ons	
  Commission	
  
is	
  Dominated	
  by	
  the	
  Industries	
  It	
  Presumably	
  Regulates.	
  



The  Cost  of  Inac9on


•  Public	
  Health	
  Impacts	
  
• Medical	
  Costs	
  especially	
  in	
  the	
  Long	
  Term	
  	
  
•  Lawsuits	
  	
  	
  	
  
•  Children's	
  Brain	
  Development	
  and	
  Healthy	
  Future	
  

•  "Given the widespread global usage of mobile 
communications among users of all ages, even a 
very small increase in the incidence of disease 
resulting from exposure to RFR could have 
broad implications for public health."  

•  -USA National Toxicology Program  



Thank  you  




Discussion  Slides    





Synergis9c  effects  of  electromagne9c    
fields  and  chemicals


Medical	
  applica%ons	
  to	
  treat	
  cancer	
  are	
  relying	
  on	
  
interac%ons	
  

•  (Kostoff	
  and	
  Lau,	
  2015)	
  
•  “Substan%al	
  credible	
  scien%fic	
  evidence”	
  supports	
  that	
  RF	
  
results	
  in	
  synergis%c	
  effects-­‐beneficial	
  and	
  adverse.	
  

• RF	
  changes	
  biochemical	
  markers	
  of	
  inflamma%on	
  
• RF	
  enhances	
  carcinogenesis,	
  cellular	
  or	
  gene%c	
  muta%ons,	
  
and	
  teratogenicity.	
  

Research	
  needed	
  on	
  real	
  world	
  condi%ons:	
  EMF	
  +	
  mul%ple	
  
exposures	
  
Technological	
  Forecas%ng	
  and	
  Social	
  Change	
  (2015)	
  
	
  
	
  



Manufacturers’  Fine  Print  Safety  Advice  
On  All  Cell  Phones  and  Wi-­‐Fi  Devices


•  For	
  iPhone	
  go	
  to	
  Se~ngs/General/About/Legal/	
  Rfexposure	
  
•  For	
  other	
  phones	
  go	
  to	
  Showthefineprint.org	
  and	
  for	
  devices	
  go	
  to	
  EHT	
  Fine	
  Print	
  Webpage	
  

	
  
	
  
	
  

90 

“	
  To	
  maintain	
  compliance	
  
with	
  FCC’s	
  exposure	
  
guideline,	
  place	
  the	
  child	
  unit	
  
at	
  least	
  20	
  cm	
  (8	
  inches)	
  
from	
  nearby	
  person’s”	
  

-­‐	
  First	
  Years	
  Baby	
  Monitor	
  
Manual	
  	
  

Berkeley	
  Cell	
  Phone	
  Right	
  to	
  Know	
  Law	
  Upheld	
  by	
  
despite	
  industry	
  challenge,	
  2015	
  	
  	
  



2,422 children - 27 schools - 10 Korean cities - 2 y follow up 
ADHD symptoms associated with voice calls, only among 
children with higher blood lead values (>2.35µg/dL; 
comparable to U.S. BLLs)     Byun et al. 2013 

Cell Phone Calls and ADHD  
Potentiation of Lead Toxicity in Korean Children 

“combined or cooperative 
toxic action of RF and lead 
on the developing brain.” 
Byun et al. 2013 PLoS 





	
  

2015  United	
  NaBons	
  InternaBonal	
  Appeal	
  on	
  EMFs	
  

2016  Over	
  220	
  ScienBsts	
  from	
  42	
  NaBons	
  
	
  
	
  

“Numerous recent scientific publications have shown 
that EMF affects living organisms at levels well below 
most international and national guidelines. 


EMFScien%st.org	
  

●  “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.”




Protect	
  Your	
  Baby	
  from	
  
Unnecessary	
  Exposures	
  

Vienna Medical Association




Laptop Connected to Wi-Fi  
Damages Sperm 

Avendano	
  et	
  al.	
  2012	
  

Exposure	
  to	
  Wi-­‐Fi	
  connected	
  laptop	
  for	
  4	
  hours	
  	
  showed	
  
decrease	
  in	
  sperm	
  mo%lity	
  and	
  increase	
  in	
  sperm	
  DNA	
  

fragmenta%on	
  compared	
  to	
  control	
  	
  



Turkey  Ministry  Of  Health  “Reduce  Exposure”  Brochure  
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Italy	
  
Turin	
  Mayor	
  Chiara	
  Appendino	
  “Cut	
  back	
  on	
  Wi-­‐Fi”	
  	
  
Borgofranco	
  d'Ivrea	
  Mayor	
  ordered	
  Wi-­‐Fi	
  to	
  be	
  turned	
  off	
  in	
  schools.	
  
South	
  Tyrol	
  State	
  Parliament	
  Vote	
  to	
  Allow	
  Precau%onary	
  Principle	
  	
  
Piemonte	
  Region	
  Resolu%on	
  to	
  limit	
  EMF	
  exposure.	
  	
  
Italian	
  Supreme	
  Court	
  ruled	
  man’s	
  brain	
  tumor	
  caused	
  by	
  mobile	
  phone	
  
use.	
  	
  
The	
  Italian	
  Society	
  for	
  Preven%ve	
  	
  phones	
  for	
  children	
  under	
  10	
  years	
  old	
  

Spain	
  	
  
The	
  Parliament	
  of	
  Navarra:	
  Vote	
  to	
  apply	
  precau%onary	
  principle.	
  	
  
�The	
  Vitoria	
  City	
  Council:	
  Approved	
  Precau%onary	
  Principle	
  	
  
Basque	
  Parliament:	
  Resolu%on	
  joining	
  European	
  Council,	
  called	
  for	
  
awareness	
  
High	
  Court	
  of	
  Madrid	
  recognized	
  “Electrosensi%vity”	
  as	
  grounds	
  for	
  	
  
disability-­‐	
  	
  
City	
  of	
  Tarragona	
  Municipal	
  Government	
  	
  “Ins%tu%onal	
  Declara%on	
  of	
  
support	
  for	
  people	
  with	
  Central	
  Sensi%vity	
  Syndromes”	
  

	
  
 

	
  

City	
  and	
  State	
  Ac%ons	
  To	
  Reduce	
  Exposure	
  	
  	
  



Spending 50 minutes with a cellphone turned on against 
the ear significantly alters cerebral glucose metabolism 
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