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Letters to the Editor

RE: “MODELED AND PERCEIVED EXPOSURE TO RADIOFREQUENCY ELECTROMAGNETIC FIELDS FROM
MOBILE-PHONE BASE STATIONS AND THE DEVELOPMENT OF SYMPTOMS OVER TIME IN A GENERAL

POPULATION COHORT”

In Martens et al. (1), the authors assessed associations
between modeled and perceived exposure to radiofrequency
electromagnetic fields (RF-EMF) generated by mobile-phone
base stations and the development of nonspecific symptoms
and sleep disturbances over time. The authors modeled far-
field RF-EMF exposure from mobile-phone base stations and
performed cross-sectional and longitudinal analyses. They re-
ported that, in contrast with modeled exposure, perceived ex-
posure to RF-EMF emitted by mobile-phone base stations can
be considered to be a predictor of nonspecific symptoms and
sleep disturbances. Based on these findings, they concluded
that exposure to RF-EMF from mobile-phone base stations
could not be linked to the development of nonspecific symp-
toms and sleep disturbances in the general public.

The paper authored by Martens et al. (1) has some omis-
sions. The first comes from passing over the key point that
mobile phones are the main source of our exposure to RF-
EMF. Because the distance to the RF-EMF source is the cardi-
nal determinant of exposure, the level of exposure we receive
from mobile phones can be much higher than exposures from
mobile-phone base stations. For example, the strengths of the
electric and magnetic fields at a distance of 2.2 cm from a 2-W
Global System for Mobile Communications (GSM) mobile-
phone handset are 400 V/m and 0.8 A/m, respectively. Inter-
estingly, even at the very short distance of 50 m from a 50-W
base station, these fields are only 0.6 V/m and 1.6 mA/m, re-
spectively. Another omission—again following from the wide
use of mobile phones, tablets, and laptops—is the effect of
blue light on sleep patterns. Martens et al. do not address sub-
stantial evidence showing that it is not only online and mobile-
phone activities related to social networking themselves but also
that exposure to a smartphone’s short-wavelength visible light
in the blue region can disturb the normal sleep pattern (2, 3).

Furthermore, Martens et al. (1) have limited their study to
RF-EMF exposures while the possible effect of exposure to
extremely low-frequency electromagnetic fields (ELF-EMF)

on the development of symptoms is entirely omitted. Moving
to the issue of predicting nonspecific symptoms and sleep dis-
turbances, neural network–based models can solve current pro-
blems. We have recently introduced a multilayer perceptron
neural network–based model that might be used for predict-
ing the health symptoms (especially headache and sleep dis-
turbance) in people living in the vicinity of mobile-phone base
stations (4).
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THE AUTHORS REPLY

In a letter to the editor, Mortazavi (1) described 3 issues that
could potentially have influenced the results of a study we
published recently in the Journal (2). We described the results
from our longitudinal study on the potential health effects of
modeled and perceived exposure to radiofrequency electro-

magnetic fields (RF-EMF) emitted by mobile-phone base sta-
tions. We concluded that perceived but not modeled exposure
to RF-EMF from mobile-phone base stations was related to the
development of nonspecific symptoms and sleep disturbances
in the general public. The first issue described by Mortazavi
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is that the contribution of RF-EMF from mobile-phone
base stations to total RF-EMF exposure is greatly exceeded
by the subject’s own mobile-phone use. Although this is true,
it is important to note that the contributions of RF-EMF from
mobile phones (uplink) and mobile-phone base stations (down-
link) are variable depending on the organ of interest (e.g., whole
body or brain), anthropometrics, and the behavior of the sub-
ject. For example, for whole-body exposure in children, ex-
posure from downlink will be dominant, while in adults,
exposure from uplink will be more important. In recent studies
among adolescents and adults, it has been estimated that, of
the total personal RF-EMF exposure, 50%–70% comes from
mobile phones and 20%–50% from base stations (3). In our
study, we did not address total RF-EMF exposure but rather
focused on whether modeled or perceived exposure from
base stations is related to the development of symptoms.
This focus on base stations stems from the fact that percep-
tion of exposure for base stations is different from that for
mobile phones (4). Statistically, and commonly in environ-
mental epidemiology, it is not problematic to independently
estimate effects of different exposures or different sources of
the same exposure if they are not strongly correlated. In our
study, mobile-phone use was not related to either per-
ceived or modeled base-station exposure. Perceived and
modeled base station exposures were also not correlated
with each other.

Mortazavi also comments that we did not incorporate mea-
sures of blue light emitted from mobile phones and that we
did not take into consideration exposure to extremely low-
frequency electromagnetic fields (ELF-EMF). The fact that
we did not include all possible exposures is not unique to our
study. Incorporating these exposures would be important if
there were an expectation that these exposures were strongly
correlated to our exposures of interest and health endpoints.
As with RF-EMF from mobile phones, there is no reason to
assume that blue light emissions from mobile phones are
related to RF-EMF exposure from base stations. Similarly,
given the different spatial distribution and density of base sta-
tions and powerlines, it is also reasonable to assume that there is
no strong correlation between far-field ELF-EMF and RF-EMF
exposures from base stations. Blue light and RF-EMF from
mobile phones and environmental ELF-EMFmight be of inter-
est with regards to symptom reporting, but they are not likely
to have confounded the reported results in our study.
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