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Abstract

Studying effects of mobile phone base station signals on health have been discouraged by authoritative bodies like WHO International EMF
Project and COST 281. WHO recommended studies around base stations in 2003 but again stated in 2006 that studies on cancer in relation to
base station exposure are of low priority. As a result only few investigations of effects of base station exposure on health and wellbeing exist.
Cross-sectional investigations of subjective health as a function of distance or measured field strength, despite differences in methods and
robustness of study design, found indications for an effect of exposure that is likely independent of concerns and attributions. Experimental
studies applying short-term exposure to base station signals gave various results, but there is weak evidence that UMTS and to a lesser degree
GSM signals reduce wellbeing in persons that report to be sensitive to such exposures. Two ecological studies of cancer in the vicinity of
base stations report both a strong increase of incidence within a radius of 350 and 400 m respectively. Due to the limitations inherent in this
design no firm conclusions can be drawn, but the results underline the urgent need for a comprehensive investigation of this issue. Animal
and in vitro studies are inconclusive to date. An increased incidence of DMBA induced mammary tumors in rats at a SAR of 1.4 W/kg in
one experiment could not be replicated in a second trial. Indications of oxidative stress after low-level in vivo exposure of rats could not be
supported by in vitro studies of human fibroblasts and glioblastoma cells.

From available evidence it is impossible to delineate a threshold below which no effect occurs, however, given the fact that studies reporting
low exposure were invariably negative it is suggested that power densities around 0.5–1 mW/m2 must be exceeded in order to observe an effect.
The meager data base must be extended in the coming years. The difficulties of investigating long-term effects of base station exposure have
been exaggerated, considering that base station and handset exposure have almost nothing in common both needs to be studied independently.
It cannot be accepted that studying base stations is postponed until there is firm evidence for mobile phones.
© 2009 Published by Elsevier Ireland Ltd.
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1. Introduction

Modern mobile telecommunication is based on a cellular
system. Each cell is covered by a base station that keeps track
of the mobile phones within its range, connects them to the
telephone network and handles carry-over to the next base sta-
tion if a customer is leaving the coverage area. Early mobile
telecommunication systems had very large cells with tens
of kilometers radius and were predominantly located along
highways due to offering service mainly for car-phones. With
the introduction of digital mobile phone systems cell sizes
got much smaller and base stations were erected in densely

∗ Corresponding author. Tel.: +43 1 4277 64726; fax: +43 1 4277 9647.
E-mail address: michael.kundi@meduniwien.ac.at (M. Kundi).

populated areas. The limited power of mobile phones made
it necessary to reduce the distance to the customers. The
cell size depends on (1) the radiation distance of the mobile
phone; (2) the average number of connected calls; (3) the
topographic characteristics of the covered area and the sur-
rounding buildings, vegetation and other shielding objects;
and (4) the type of antenna used. There are essentially three
types of cells presently making up mobile telecommunication
networks: (1) macro-cells in areas of average to low number
of calls; (2) micro-cells in densely populated areas and areas
with high telecommunication traffic density; (3) pico-cells
within buildings, garages, etc. The types of antennas used,
although hundreds of different models are operated, can be
subdivided into: omni-directional antennas that radiate in all
horizontal directions with the same power; sector antennas
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