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Literature Database
Total Citations: 3087 (2964 at last meeting)
Reviews: 842 (776 at last meeting)
Mobile Phone studies: 968





Peer Reviewed RF Bioeffects Publications
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World Wide Mobile Phone Use
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From: GSM Association http://www.gsmworld.com/news/statistics/index.shtml

http://www.gsmworld.com/news/statistics/index.shtml


 
P r o d u c t F r e q u e n c y  (M H z) P o w e r  (W ) F ie ld  s tr e n g th  

@  1  m  (V /m ) 
P a g in g  tra n sm itte rs  4 9  2 5 0  1 1 0  [ i]  
M o b ile  ra d io s  1 3 8 – 4 7 0  2 5  3 5 a 
H a n d -h e ld  tra n sc e iv e r s  2 7 , 4 9 , 1 3 8 – 4 7 0  5  1 5 a 
P o lic e /a m b u la n c e  1 3 8 – 9 0 0  1 0 – 1 0 0  2 2 – 7 0 a 
C o m m e rc ia l B W  a n d  P u b lic  S a fe ty  
(m o b ile )  

6 9 8 -8 0 6  1 -2   

W ire le ss  L A N s 9 1 2 , 2 4 0 0 , 5 G H z  0 .1  -0 .2 5  2 .2  –  3 .1  
W ire le ss  p e rso n a l d ig ita l a ss is ta n ts  8 9 6 – 9 4 0  2  1 0  
R a d io  m o d e m s 8 9 6 – 9 0 1  1 0  2 2  
C e llu la r  te le p h o n e s[ ii]  8 0 0 – 9 0 0  0 .6  5 .4  
P e rso n a l c o m m u n ic a tio n s  sa te llite  
te le p h o n e s  

1 6 1 0 – 1 6 2 6 .5  1  7  

L ic e n se d  P C S  e q u ip m e n t 1 8 5 0 – 1 9 1 0  1  7  
B W A  (3 G  / IM T , W iM A X   m o b ile )  2 .5  -2 .6 8 9  1 -2   
B W A  (F ix e d ))  3 6 5 0 -3 7 0 0  1 -2 5   
P u b lic  S a fe ty  4 9 4 0 -4 9 9 0  2   
C IS P R  1 1 , C IS P R  2 2  [iii]  2 5 – 1 0 0 0  0 .0 4  ⋅ 1 0 -6  0 .0 0 1 4  [ iv ]  

 







Expert Reviews (2000-2007)
• U.K. Independent Expert Group on Mobile Phones (IEGMP) (2000) www.iegmp.org.uk
• World Health Organization (2000) http://www.who.int/docstore/peh-emf/publications/facts_press/efact/efs193.html
• Japanese Ministry (MPHPT) (2001) http://www.soumu.go.jp/joho_tsusin/eng/Releases/NewsLetter/Vol11/Vol11_23.pdf
• Singapore Health Sciences Authority (2002) http://www.hsa.gov.sg/docs/fullversion.pdf
• Australian Radiation Protection Nuclear Safety Agency (2003) http://www.arpansa.gov.au/pubs/eme_comitee/fact1.pdf
• French Environ Health Safety (2003)

http://afsse.fr/upload/bibliotheque/994597576240248663335826568793/statement_mobile_phones_2003.pdf
• U.S. FDA (2003) http://www.fda.gov/cellphones/qa.html#31
• U.K. NRPB (2004) http://www.hpa.org.uk/radiation/publications/documents_of_nrpb/abstracts/absd15-3.htm
• World Health Organization (2004) http://www.who.int/peh-emf/about/WhatisEMF/en/index1.html
• Health Council of the Netherlands (2004) Bioelectromagnetics 25:142-144
• U.S. HHS CDC (2005) http://www.cdc.gov/nceh/radiation/factsheets/cellphone_facts.pdf
• German Research Centre Jülich, Programme (MUT) (2005) http://www.fz-

juelich.de/portal/index.php?index=721&jahr=2005&cmd=show&mid=288
• Swedish State Radiation Protection Authority (SSI) (2006) http://www.ssi.se/ssi_rapporter/pdf/ssi_rapp_2007_4.pdf
• Australian Communications and Media Authority (2006) http://emr.acma.gov.au/mobile_phone_health.pdf
• Health Canada (2006) http://www.hc-sc.gc.ca/iyh-vsv/prod/cell_e.html
• U.S. FCC (2006) http://ftp.fcc.gov/cgb/consumerfacts/mobilephone.html
• European Cancer Prevention Organization (2005) http://www.ecpo.org/
• UK Inst Eng Technol (2006) http://www.theiet.org/publicaffairs/bepag/postat02final.pdf
• New Zealand Ministry of Health (2007) http://www.nrl.moh.govt.nz/faq/cellphonesandcellsites.asp
• Hong Kong, Office of the Telecomm Authority (2007) http://www.ofta.gov.hk/en/freq-spec/radiation.pdf
• Health Council of the Netherlands (2007) http://www.healthcouncil.nl/pdf/Press%20release%20200706%20site.pdf
• Ireland Expert Group (2007) http://www.dcmnr.gov.ie/NR/rdonlyres/9E29937F-1A27-4A16-A8C3-

F403A623300C/0/ElectromagneticReport.pdf
• ICNIRP(2007) http://www.icnirp.de/Joint/VecchiaAbstract.pdf
• European Commission Scientific Committee (2007) http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_007.pdf
• States of Jersey (2007) http://www.scrutiny.gov.je/view_doc.asp?panelid=0&reviewid=0&target=Reports&doc=documents/reports/S-260-

48911-3052007.htm
• Japan  (2007) http://www.soumu.go.jp/joho_tsusin/eng/Releases/NewsLetter/Vol18/Vol18_06/Vol18_06.html
• World Health Organization (2007) http://www.who.int/peh-emf/about/WhatisEMF/en/index1.html; http://www.who.int/peh-

emf/meetings/ottawa_june05/en/index4.html; http://www.who.int/mediacentre/factsheets/fs304/en/index.html

Conclusions (paraphrased): “no evidence that chronic RF exposure at levels below IEEE C95.1 or ICNIRP limits is 
harmful to human health” and “more research needed”





Recent 
Epidemiologic 

Data

• Individual INTERPHONE studies 
– 3 report significant effects for ipsilateral 10+ yrs
– 6 report no effect or non-significant trends
– 5 ongoing
– small individual study numbers
– incomplete individual exposure assessment

• Schoemaker Br J Cancer (2005); Lahkola Int J Cancer (2007) 
– pooled INTERPHONE analysis: UK + Scandanavia
– ipsilateral +10yr AN OR = 1.8; 95% CI 1.0-3.3
– ipsilateral +10 yr glioma OR = 1.39, 95% CI 1.01-1.92

• Hardell et al. Occup Environ Med (2007)
– meta-analysis: 2 cohort + 16 case control studies
– ipsilateral +10 yrs AN OR = 2.4, 95% CI = 1.1-5.3 and
– ipsilateral +10 yrs glioma OR = 2.0, 95% CI = 1.2-3.4

• Kan et al. J Neurooncol (2007)
– Meta analysis: 9 case control studies





Animal studies

• Over 40 animal cancer studies

• Exposure levels often ~ 4 W/kg

• Co-exposure with several cancer 
initiators and/or promoters

Mechanistic studies

• Several papers in the literature

• fGf workshop (Rostock Germany 2006)

• Only realistic mechanism is thermal



Short term exposure
Friedman et al (2007) - 875 MHz 
exposure to Rat1 & HeLa cells 
at 0.07 mW/cm2

Long term exposure
Caraglia et al (2004) - 1950 MHz 
exposure to KB (human skin) cells for 1-
3 hours at 3.6 W/kg

0hr     1hr       2hr      3hr

Leszczynski et al 
(2002) - 900 MHz 
(GSM) exposure to 
EA.hy926 (human 
epithelial) cells for 1 
hour at 2 W/kg

In Vitro Studies



Social Sciences
EU / EMF-NET Workshop in Stresa Italy, May 2007

• Several studies report pervasiveness and growing 
dependence upon mobile phones in society

• Perception of risk from EMFs often predetermined
– Researchers
– General public

• Precautionary measures may not be beneficial
• Geographical and age differences in level of concern

– base stations vs. mobile phone handsets
– RF exposure vs. driving

• Children have a high rate of mobile phone use
• Concern may have a psychosomatic element



Sleep and EEG Studies
FGF Workshop in Stuttgart Germany, November 2007

• Studies report mixed effects on EEG / sleep
– Effects are often small in magnitude 
– Not consistent in direction and repeatability
– Definition of “alpha” EEG spectrum inconsistent
– Recordings taken before, during, or after sleep
– Significant inter- and intra- individual variation

• Possibility of artifacts may be substantial
– RF may couple with EEG leads
– Many parameters highly sensitive

• Connection with Human Health not clear



We agreed to the following approach:

• Step 1: Literature Capture – ongoing 
through current database

• Step 2: Selection - ongoing / we agreed 
to all peer-reviewed citations

• Step 3: Division – ongoing - specialty 
areas for review per existing 
database subcategories

• Step 4: Critical Evaluation
• Step 5: Synoptic Review



New Directions



Local Tissue Temperature Limits
• Whole body basic restriction taken from animal 

behavioral data (4 W/kg work stoppage)
– occupational = 10x safety factor (0.4 W/kg)
– general public = extra 5x safety factor (0.08 W/kg)

• Local limits (IEEE C95.1, 1995) applied 20x peak / 
average ratio to WBA value (= 1.6 W/kg)

• Current standard (IEEE C95.1, 2006) considers
– upward revision of peak/average SAR (Bernardi 2003) 
– harmonizing with ICNIRP
– 2 W/kg (per 10 grams, 6 minute avg) is conservative

• Limited information on tissue temperature 
thresholds for local adverse effects
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