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Epidemiological Studies

• 48 epidemiological studies identified through 
searches of electronic databases, peer-reviewed 
scientific journals, web resources, and other sources 
up to May 31, 2008

• Ecologic, hospital-based case-control, population-
based case-control, cohort, pooled-analysis, meta-
analysis

• Evaluated for consistency, temporality, dose-
response, exposure assessment, sample size, 
participant selection and recruitment

• Little clear evidence for an association between 
handheld cellular telephone use and tumours of the 
head and neck
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Summary of Studies of Glioma
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Summary of Studies of Meningioma
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Summary of Studies of Acoustic Neuroma
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Report Conclusion
Health Council of the 
Netherlands (2005)

“No potential adverse effects could be identified from the 
introduction of new telecommunication systems.”

Health Physics Society 
(2006)

“There is no reason to believe that cellular base station towers 
could constitute a potential health hazard to nearby residents or 
students.”

The USA Food and 
Drug Administration 
(2005)

“There is no hard evidence of adverse health effects on the 
general public. With regards to the safety and use of cell phones 
by children, the scientific evidence does not show a danger to 
users of wireless communication devices including children.”

WHO Working Group 
(Valberg et al., 2007)

“Despite unavoidable uncertainty, current scientific data are 
consistent with the conclusion that public exposures to 
permissible RF levels from mobile telephony and base stations 
are not likely to adversely affect human health.”

Authoritative Reviews



World Health Organization
INTERPHONE Study
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WHO INTERPHONE Study
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• Prospective international case-control study, involving 13 
countries

• Cases:
– 2,765 glioma
– 2,425 meningioma
– 1,121 acoustic neuroma
– 109 malignant parotid gland 

• Controls:
– 7,658
– Matched on year of birth (5-year groups), sex, study 

region

Study Design



McLaughlin Centre for Population Health Risk Assessment

• CAPI questionnaire  
• Validation studies

– Prospective validation using software modified 
phones (SMPs)

– Retrospective validation using service provider 
billing records

• Tumour localization
• RF exposure gradients

Methodology
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Study Number of Calls Call Duration

Prospective Validation
(SMPs)

0.92 (controls) 1.42 (controls)

Retrospective Validation*
(billing records)

0.81 (cases)
0.81 (controls)

1.40 (cases)
1.39 (controls)

Recalled/Actual Cellular Phone Use

*Vrjheid et al. (2008). Journal of Exposure Science and Environmental 
Epidemiology, to appear.  
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• Glioma 65% (37%-92%)
• Meningioma 78% (57%-92%)
• Acoustic neuroma 82% (70%-100%)
• Malignant parotid gland  75% (wide range)

• Controls 53% (35%-74%)

Participation Rates
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• “Most (97–99% depending on frequency) appears to be 
absorbed in the brain hemisphere on the side where the 
phone is used, mainly (50–60%) in the temporal lobe.”

• “The average relative SAR is highest in the temporal lobe 
(6–15%, depending on frequency, of the spatial peak SAR 
in the most exposed region of the brain) and the 
cerebellum (2–10%) and decreases very rapidly with 
increasing depth, particularly at higher frequencies.”

• “The SAR distribution appears to be fairly similar across 
phone models, between older and newer phones and 
between phones with different antenna types and 
positions.”

Distribution of RF Energy in the Brain
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• Use cartography of the 
human head to indentify 
the anatomical origin of 
brain tumours based on 
MRI and CT scans 

• Link RF exposure 
gradients with tumour
localization data

Future Work: Tumour Localization



Identification of Research 
Needs Relating to Potential 

Biological and Adverse 
Health Effects of Wireless 

Telecommunication 
Devices
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• Multi-national prospective population-based 
case-control study: “Risk of brain cancer from 
exposure to RF in childhood and 
adolescence” (similar to INTERPHONE) 

• 8 European countries funded by the 
European Commission 

• Other countries (3) (Australia, Canada, and 
New Zealand) are also part of the consortium, 
subject to national funding

MOBI-KIDS



Conclusions
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• Cellular telephones remain of concern due to the high 
prevalence of use and potential impact:
– prevalence is over 100% in Nordic countries
– even a small risk could have consequences for public 

health
• Authoritative reviews have failed to conclude that there is 

a link between cellular telephone use and  health risk
• Await INTERPHONE results
• Initiate research to fill important data gaps (MOBI-KIDS)

Conclusions
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1. Characterization of exposure to juveniles, children, 
pregnant women, and fetuses from personal wireless 
devices and RF fields from base station antennas.

2. Characterization of radiated electromagnetic fields for 
typical multiple element base station antennas and 
exposures to affected individuals.

3. Characterization of the dosimetry of evolving antenna 
configurations for cell phones and text messaging 
devices.

4. Prospective epidemiologic cohort studies of children 
and pregnant women.

5. Epidemiologic case-control studies and childhood 
cancers, including brain cancer.

NRC Research Recommendations
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6. Prospective epidemiologic cohort studies of adults in 
a general population and retrospective cohorts with 
medium to high occupational exposures.

7. Human laboratory studies that focus on possible 
adverse effects on electroencephalography activity 
and that include a sufficient number of subjects.

8. Investigation of the effect of RF electromagnetic 
fields on neural networks.

9. Evaluation of doses occurring on the microscopic 
level.

10Additional experimental research focused on the 
identification of potential biophysical and 
biochemical/molecular mechanisms of RF action.

NRC Research Recommendations



RF Exposure Guidelines
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Health Canada’s Safety Code 6

Limits of Human Exposure to Radiofrequency Electromagnetic 
Fields in the Frequency Range from 3 KHz to 300 GHz
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Updates to Royal Society of Canada Report
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Tissue Workers General Public

Whole body 0.4 0.08

Head, neck
 & trunk 8.0 1.60

Limbs 20.0 4.00

Safety Code 6 Exposure Guidelines (W/kg)



Public Perception
of Risk
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1a.  Risk for health hazards
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2a.  Personal control over health hazards
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3a.  Perceived knowledge about health 
hazards
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4a.  Perceived worry about health hazards
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5a.  Perceived uncertainty about health 
hazards
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Risk Communication
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www.RFcom.ca
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21st Century Vision

Flexible, Multi-Functional Network

Satellite

Macro-Cell Micro-Cell

Urban
In-Building
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Basic Terminal
PDA Terminal

Audio/Visual Terminal
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