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ABSTRACT
The carcinogenic effect of radiofrequency electromagnetic
fields in humans remains controversial. However, it has
been suggested that they could be involved in the
aetiology of some types of brain tumours.
Objectives The objective was to analyse the
association between mobile phone exposure and primary
central nervous system tumours (gliomas and
meningiomas) in adults.
Methods CERENAT is a multicenter case-control study
carried out in four areas in France in 2004–2006. Data
about mobile phone use were collected through a
detailed questionnaire delivered in a face-to-face
manner. Conditional logistic regression for matched sets
was used to estimate adjusted ORs and 95% CIs.
Results A total of 253 gliomas, 194 meningiomas and
892 matched controls selected from the local electoral
rolls were analysed. No association with brain tumours
was observed when comparing regular mobile phone
users with non-users (OR=1.24; 95% CI 0.86 to 1.77
for gliomas, OR=0.90; 95% CI 0.61 to 1.34 for
meningiomas). However, the positive association was
statistically significant in the heaviest users when
considering life-long cumulative duration (≥896 h,
OR=2.89; 95% CI 1.41 to 5.93 for gliomas; OR=2.57;
95% CI 1.02 to 6.44 for meningiomas) and number of
calls for gliomas (≥18 360 calls, OR=2.10, 95% CI
1.03 to 4.31). Risks were higher for gliomas, temporal
tumours, occupational and urban mobile phone use.
Conclusions These additional data support previous
findings concerning a possible association between
heavy mobile phone use and brain tumours.

INTRODUCTION
The number of mobile phone subscriptions over
the last decade has increased ninefold to reach a
startling 6 billion users worldwide in 2011, accord-
ing to the International Telecommunication Union.
From the 1980s, mobile phones have evolved over
four different generations, and services have devel-
oped very fast (text messaging, internet access, etc).
These changes have led to a dramatic growth in
mobile phone usage. According to the French
Telecommunications and Posts Regulator, the indi-
vidual mean use for calls in France today is
150 min/month (+27% since 2000), excluding
other services and specific usages, such as occupa-
tional ones.
The potential carcinogenic effects of radiofre-

quency electromagnetic fields (RF-EMF) remain

controversial. In vitro studies have explored various
hypotheses including genotoxicity, cell prolifer-
ation, apoptosis, gene expression and direct effect
on proteins, but there is still no consensus.1 Owing
to direct contact with the head during communica-
tions, the potential association between brain
tumours and mobile phone use has become a fore-
most concern.
For 15 years, original data have mostly been pro-

vided by case-control studies, including four studies
performed in Sweden,2–6 and the international
Interphone study.7 Only two cohort studies have
addressed the issue; one initiated in Denmark in
1982,8 and one in the UK in 1996 (Million Women
Study).9 Several meta-analyses have also been per-
formed,10–14 but most of them have been unable to
demonstrate any association between regular mobile
phone use (yes/no) and brain tumours, A recent
meta-analysis performed by Repacholi et al15

reported no association (OR=1.1; 95% CI 0.9 to
1.3 for gliomas, OR=0.9; 95% CI 0.8 to 1.1 for
meningiomas), whatever the delay since first use.
However, beyond these overall risks, some results
deserve specific attention. The Interphone study
showed an increase in the risk of glioma in the
group with the longest duration of use (≥1640 h)
(OR=1.4; 95% CI 1.0 to 1.9), higher for ispsilateral
use and temporal tumours. This association was not

What this paper adds

▸ The potential association between mobile
phone use and brain tumour remains
controversial, and original data have mostly
been provided by studies performed in Sweden
and the international Interphone study.

▸ Some studies suggest that long-term (over
10 years) mobile phone use increases the risk
of gliomas, and especially of those with
temporal location.

▸ This analysis highlights a positive association
between heavy use of mobile phone and brain
tumour, considering life-long cumulative
duration and number of calls.

▸ Risks were higher for gliomas, temporal tumours,
occupational and urban mobile phone use.

▸ This study provides additional data supporting
a possible association between heavy mobile
phone use and brain tumours.
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