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Abstract 
The Hardell-group conducted during 1997-2003 two case-control studies on brain 
tumours including assessment of use of mobile phones and cordless phones. The 
questionnaire was answered by 905 (90%) cases with malignant brain tumours, 1,254 
(88%) cases with benign tumours and 2,162 (89%) population-based controls. Regarding 
astrocytoma highest risk was found for ipsilateral mobile phone use in the > 10 year 
latency group, OR = 3.3, 95% CI = 2.0-5.4, and for cordless phone use OR =5.0, 95% CI 
= 2.3-11. Also for acoustic neuroma, the highest OR was found for ipsilateral use and 
>10 year latency yielding for mobile phone OR = 3.0, 95% CI = 1.4-6.2 and cordless 
phone OR = 2.3, 95% CI = 0.6-8.8. Overall highest OR for mobile phone use was found 
in subjects with first use < 20 years age. The annual age adjusted incidence of 
astrocytoma for the age group >19 years old increased statistically significantly by 
+2.16%, 95% CI +0.25 to +4.10 during 2000-2007 in Sweden in spite of seemingly 
underreporting of cases to the Swedish Cancer Registry. The Interphone studies are 
conducted under the auspice of the International Agency for Research on Cancer (IARC). 
The study design and epidemiological methods are compared with those in the Hardell 
group. It is concluded that while the Hardell group results appear to be sound and 
reliable, several of the Interphone findings display differential misclassification of 
exposure due to observational and recall bias, for example, following low participation 
rates in both cases and controls and bed-side computer guided interviews of cases rather 
than blinded interviews of cases and controls. However, a meta-analysis showed a 
consistent pattern of an association between mobile phone use and ipsilateral glioma and 
acoustic neuroma using ≥ 10 years latency period. 
 
Odds ratio (OR) and 95% confidence interval (CI) for malignant (astrocytoma) and benign 
(acoustic neuroma). Number of cases (Ca) and controls (Co).  Adjusted for age, sex, socio-
economic index, and year of diagnosis.a  

 phone Ca/Co    OR CI 

Ipsilateral (same side of the head) after 10 years of use for all ages combined 
Astrocytoma mobile 50/45 3.3 * 2.0-5.4 
 cordless 19/15 5.0 * 2.3-11 
Acoustic Neuroma mobile 13/45 3.0 * 1.4-6.2 
 cordless 3/15    2.3  0.6-8.8 

For those who first used a mobile phone under the age of 20 after 1 year latency period 
Astrocytoma mobile 15/14 5.2 * 2.2-12 
 cordless 14/16 4.4 * 1.9-10 
Acoustic Neuroma mobile 5/14 5.0 * 1.5-16 
 cordless 1/16    0.7    0.1-5.9 
a from tables 1, 2, and 3 in text; * statistically significant 
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astrocytoma is a malignant brain tumour.
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OR stands for odds ratio.  This is the ratio of observed over expected results.  If the OR is above one than there is an increased risk of using mobile phones in this study and if it is below one there is a reduced risk.  
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the 95% confidence interval (CI) determines the range of responses and whether or not the odds ratio is statistically significant.  Both of these values (OR and 95% CI) are important.  When the 95% CI does not cross the value 1 then the results are statistically significant.

In this example there is a 3.3 fold or 230% increase risk for developing an astrocytomas for those use use a mobile phone on the same side of the head (ipsilateral) for more than 10 years.  And this result is statistically significant (unlikely to be due to chance).
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benign tumour.
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time between first use and detection of results.
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note this is after one year of use!
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This is a 5.2 fold increase in the incidence of astrocytomas or a 420% increase in risk with mobile phone use after 1 year latency for those who started using a mobile phone before the age of 20!  Results are statistically significant and unlikely to be due to chance despite the low sample size.




