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MAPINFO™ plus the Kernel Method to estimate the least distance be-
tween the deceased and the RBS's, as is shown in Figs. 2 and 3 in this
Keywords:
Neoplasia and cellular telephone base stations
Public health
Non-ionizing electromagnetic radiation
Biological effects of radiofrequency and microwaves on human health
Epidemiological studies
Electromagnetic fields

Concerning the critique made by K. R. Foster (Department of Bioen-
gineering, University of Pennsylvania, Philadelphia, PA, 1094, USA) and
L. Trottier (1055 ST Regis Blvd Dorval, QC H9P 2T4) of the article pub-
lished in the journal, Science of the Total Environment, “Mortality by
neoplasia and cellular telephone base stations in the Belo Horizonte
municipality, Minas Gerais state, Brazil”, by A. C. Dode et al. (Science
of the Total Environment 409 (211) 3649–3655), we offer the following
comments (Dode et al., 2011).

We believe that the authors of the critiquemisinterpreted our paper.
Concerning the types of cancer, the selection was based on a vast liter-
ature review of the possible biological effects of radiofrequency andmi-
crowaves on human health, including several recently published
epidemiological studies, as shown in Table I, p. 3654 of our article.
From a total count of 22,493 deceased during the observation period,
we filtered out those which had positive exposure relative to the first
Radio Base Station (RBS) installed near the death residences of the de-
ceased in each Census Tract (CT).

We accomplished the geoprocessing of the deaths by neoplasia
using the geographical coordinates of the corresponding residences,
provided by the Municipal Health Secretariat, while the location of
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the RBS's used the geographical coordinates furnished by ANATEL,
our national telecommunications agency. We used the software

reply (Dode, 2010).
Almost every person is exposed to the electromagnetic fields ema-

nating from some RBS's, due to the three-dimensional coverage of the
mobile system.

The count of deaths and the number of dwellers in each radial range
of 100 m, 200 m, 300 m, and so on, was done using MAPINFO™ and,
obviously, there is some overlapping of the data. For example, someone
living within 100 m of a certain RBS, probably also lives within 200 m,
300 m, and so on, of other RBS's in the neighborhood. In other words,
the exposure is cumulative. This is reflected in the mortality rates esti-
mated for the radial ranges around each RBS.

The exposure durations used in our paper were counted from the
date of installation of the first RBS in the surroundings of each resi-
dence, for each radial range, and for each CT. However, we did not
consider, as stated by the authors of the critique, the date of installa-
tion of the first RBS in the city of Belo Horizonte (Dode, 2010).

Table 5 of our paper represents the mortality rate with respect to the
radial distance, from the first licensed RBS nearest to the residence of the
deceased, in each CT, taking into account the population belonging to
those CT's (IBGE, 2000, “Instituto Brasileiro de Geografia e Estatística” —
Brazilian Institute of Geography and Statistics) (Dode et al., 2011). The
denominator of our mortality rate – the CT population – was, therefore,
overestimated, since we considered the whole population of each CT, al-
though only partially covered in each radial range, as is shown in Fig. 4 in
this report (Dode, 2010). The analysis was done taking into account the
entire geographical area of the city, including all its 9 census tracts.

As reported in our paper, our methodology relied on the database
of death occurrences by cancer, which types agree with the theoreti-
cal framework of Table 1, page 3654, as well as on the data pertaining
to installation of the RBS, extracted from the register of ANATEL. All
calculations were strictly based on the collected data, even with the
understanding that those registers are sometimes incomplete. This
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Fig. 2. Kernel Method — Antennas Base Stations — Belo Horizonte — 2006.
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resulted in more conservative and underestimated outcomes. We also
performed some measurements of radiation level or electric field in-
tensity around some RBS's, as well as in some residences, as can be
found in our paper.

The authors of the critique also stated that the antennas of mobile
systems do not aim at buildings, and also that it is not correct to affirm
that building dwellers are exposed to electromagnetic fields. However,
it should bementioned that antennas of sectorized RBS's have horizontal
Fig. 3. Kernel Method containing the total deaths by neoplasia, in the municipality of B
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radiation patternswhose angularwidths fall around 60 to 70°, in order to
attain good sectoral coverage. Thus subscribers included in that angular
span will be exposed to a radiation level varying from maximum
(0 dB) down to half power (−3 dB). Otherwise, it would be not possible
to guarantee a signal, with the appropriate level, to subscribers inside
houses and other buildings.

When we performed the measurements of exposure levels, it was
quite common to find the highest in the buildings' upper stories
elo Horizonte, related to ICD coded (EMF) from 1996 to 2006. Total: 7191 deaths.
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Fig. 4. Map containing census sectors.

Table 1
Percentage by regions of deaths of persons≥70 years of age.

Region Deaths ≥70 years of age Total deaths Percentage

Norte 176 410 42.93%
Oeste 452 921 49.08%
Nordeste 345 717 48.12%
Centro-Sul 847 1459 58.05%
Noroeste 635 1323 48.00%
Pampulha 188 407 46.19%
Leste 553 1018 54.32%
Venda Nova 208 485 42.89%
Barreiro 165 451 36.59%
Total Deaths 3569 7191 49.63%
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whereas the intensities were substantially lower at ground level. Fig. 3
on page 3652 of our paper represents typical horizontal and vertical ra-
diation patterns of the antennas pertaining to the RBS of site BH 20, lo-
calized at Rua do Ouro, number 1373 (Dode, 2003).

It is incorrect to suggest that there aremore elderly residents in a ra-
dial range of 100 m than beyond a radial range of 200 m from each RBS,
as do the authors of the critique. To clarify that issue, we included
Table 1 as well as Fig. 1 in this reply, which show the percentages of
deaths corresponding to subjects whose ages were greater than or
equal to 70 years in all the 9 regions of the municipality (Dode, 2010).

Fig. 16 on page 3664 of the paper refers to the number of deceased
versus exposure time, starting from the first antenna installed and in
operation in the surroundings of their residences in each CT. The
greatest number of deaths occurred during a period of up to 6 years of
exposure. In 1998, there were some deaths, although we could not
geoprocess them.

The authors of the critique refer to theWHOFact Sheet conclusion in
May 2006, on base stations and wireless technologies, according to
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which “considering the very low exposure levels and research results
collected to date, there is no convincing scientific evidence that the
weakRF signals frombase stations andwireless networks cause adverse
health effects”.
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We suggest that the authors of this critique refer to the May 2011
IARC release, which “has classified radio-frequency electromagnetic
fields as possibly carcinogenic to humans (Group 2B), based on an in-
creased risk for glioma, a malignant type of brain cancer – 237,913
new cases of brain cancers (all types combined) occurred around the
world in 2008 – associated with wireless phone use”. Working Group
of 31 scientists from 14 countries meeting at IARC in Lyon, France.

These assessmentswill be published as Volume102 of the IARCMono-
graphs, which will be the fifth volume in this series to focus on physical
agents, after Volume 55 (Solar Radiation), Volume 75 and Volume 78 on
ionizing radiation (X-rays, gamma-rays, neutrons, radio-nuclides), and
Volume 80 on non-ionizing radiation (extremely low-frequency electro-
magnetic fields). IARC/WHO — Press Release no. 208, May 31st, 2011,
Lyon, France: “IARC classifies radiofrequency electromagnetic fields as
possibly carcinogenic to humans” Available on http://www.iarc.fr/en/
media-centre/pr/2011/pdfs/pr208E.pdf (IARC/WHO, 2012).

We shall continue our research in the municipality of Belo
Horizonte, Minas Gerais state, Brazil, assessing and evaluating the
levels of human exposures to the electromagnetic fields that emanate
from RBS's, involving people with neoplasia, both in residences and in
work places (Dode, 2011).
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