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Chapter 1 - Summary for the Public
Radiofrequency radiation from cell phone and cordless phone exposure has been linked in more than one dozen studies to increased risk for brain tumors and/or acoustic neuromas (a tumor in the brain on a nerve related to our hearing).  
 

People who have used a cell phone for ten years or more have higher rates of malignant brain tumor and acoustic neuromas.   It is worse if the cell phone has been used primarily on one side of the head.
 
For brain tumors, people who have used a cell phone for 10 years or longer have a 20% increase in risk (when the cell phone is used on both sides of the head).  For people who have used a cell phone for 10 years or longer predominantly on one side of the head, there is a 200% increased risk of a brain tumor.  This information relies on the combined results of many brain tumor/cell phone studies taken together (a meta-analysis of studies).
 

People who have used a cordless phone for ten years or more have higher rates of malignant brain tumor and acoustic neuromas.   It is worse if the cordless phone has been used primarily on one side of the head.
 

The risk of brain tumor (high-grade malignant glioma) from cordless phone use is 220% higher (both sides of the head).  The risk from use of a cordless phone is 470% higher when used mostly on only one side of the head.
 
For acoustic neuromas, there is a 30% increased risk with cell phone use at ten years and longer; and a 240% increased risk of acoustic neuroma when the cell phone is used mainly on one side of the head.  These risks are based on the combined results of several studies (a meta-analysis of studies).  
 
For use of cordless phones, the increased risk of acoustic neuroma is three-fold higher (310%) when the phone is mainly used on one side of the head.
 
 The current standard for exposure to the emissions of cell phones and cordless phones is not safe considering studies reporting long-term brain tumor and acoustic neuroma risks.
  
Other indications that radiofrequency radiation can cause brain tumors comes from exposures to low-level RF other than from cell phone or cordless phone use.  Studies of people who are exposed in their work (occupational exposure) show higher brain tumor rates as well.   Kheifets (1995) reported a 10% to 20% increased risk of brain cancer for those employed in electrical occupations.  This meta-analysis surveyed 29 published studies of brain cancer in relation to occupational EMFs exposure or work in electrical occupations. (6). The evidence for a link between other sources of RF exposure like working at a job with EMFs exposure is consistent with a moderately elevated risk of developing brain tumors.
6.  Kheifets LI Afifi AA Buffler PA Zhang ZW.  1995.  Occupational electric and magnetic field exposure and brain cancer: a meta-analysis.  JOEM Vol 37, No. 2, 1327 – 1341.
Section 10            Brain Tumors and Acoustic Neuromas
•  Studies on brain tumors and use of mobile phones for > 10 years gave a consistent pattern of an increased risk for acoustic neuroma and glioma.
•  Cell phone use > 10 years give a consistent pattern of an increased risk for acoustic neuroma and glioma, most pronounced for high-grade glioma. The risk is highest for ipsilateral exposure.
Additional Data from Section 10
•  Mobile phone use increases the risk of acoustic neuroma for persons using a mobile phone 10 years or longer by 30% (when used on both sides of head) to 240% (habitually used on one side of head).    This information relies on a meta-analysis of several major studies.  For acoustic neuroma studies by Lönn et al.,  (2004), Christensen et al.,  (2004) Schoemaker et al.,  (2005) and Hardell et al.,  (2006a) all giving results for at least 10 years latency period or more. Overall OR = 1.3, 95 % CI = 0.6-2.8 was obtained increasing to OR = 2.4, 95 % CI = 1.1-5.3 for ipsilateral mobile phone use (Lönn et al., 2004, Schoemaker et al., 2005, Hardell et al.,  2006).
•  There is observational support for the association between acoustic neuroma and the use of mobile phones since  some studies report that the tumor is often located in an anatomical area with high exposure during calls with cellular or cordless phones (Hardell et al.,  2003).
•  Mobile phone use increases the risk of brain tumors (glioma) for persons using a mobile phone 10 years or longer by 20% (when used on both sides of head) to 200% (habitually used on one side of head).  This information relies on a meta-analysis of several major studies.  For glioma OR = 1.2, [95 % CI = 0.8-1.9] was calculated (Lönn et al., 2005, Christensen et al.,  2005, Hepworth et al.,  2006, Schüz et al.,  2006, Hardell et al.,  2006b, Lahkola et al.,  2007).  Ipsilateral use yielded OR = 2.0, [95 % CI = 1.2-3.4 ](Lönn et al., 2005, Hepworth et al.,  2006, Hardell et al.,  2006b, Lahkola et al.,  2007). 
•  Cordless phone use is also associated with an increased risk for acoustic neuromas and brain tumors (both low-and high-grade gliomas (Hardell et al., 2006 a,b).  
•  The increased risk of acoustic neuroma from use of a cordless phone for ten years or more was reported to be 310%  higher risk  (when the cordless phone habitually used on the same-side of the head) in Hardell et al., 2006a.
•  The increased risk of high-grade glioma from use of a cordless phone for ten years or more was reported to be 220%  higher risk (when cordless used on both sides of head) to 470% higher risk (when cordless used habitually on same side of head) in Hardell et al.,  2006b.
•  The increased risk of low-grade glioma from use of a cordless phone for ten years or more was reported to be 60% higher risk (when cordless used on both sides of head) to 320% higher risk (when cordless used habitually on same side of head) in Hardell et al., 2006b.
•  The current standard for exposure to microwaves during mobile phone use and for cordless phone use is not safe considering studies reporting long-term brain tumor risk. 
Section 10            Brain Tumors and RF -  Epidemiology
•  Only a few studies of long-term exposure to low levels of RF fields and brain tumors exist, all of which have methodological shortcomings including lack of quantitative exposure assessment. Given the crude exposure categories and the likelihood of a bias towards the null hypothesis of no association, the body of evidence is consistent with a moderately elevated risk.
•  Occupational studies indicate that long-term exposure at workplaces may be associated with an elevated brain tumor risk.
•  Although the population attributable risk is low (likely below 4%), still more than 1,000 cases per year in the US can be attributed to RF exposure at workplaces alone. Due to the lack of conclusive studies of environmental RF exposure and brain tumors the potential of these exposures to increase the risk cannot be estimated.
•  Overall, the evidence suggests that long-term exposure to levels generally below current guideline levels still carry the risk of increasing the incidence of brain tumors.

•  Epidemiological studies as reviewed in the Institute of Electrical and Electronics Engineers (IEEE) C95.1 revision (2006) are deficient to the extent that the entire analysis is professionally unsupportable.  IEEEs dismissal of epidemiological studies that link RF exposure to cancer endpoints should be disregarded, as well as any IEEE conclusions drawn from this flawed analysis of epidemiological studies.
 
