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Fig. 7. Map of the total deaths by neoplasia in the Belo Horizonte municipality from 1996 to 2006, classified according to ICD. Total: 7191 deaths.

(C61), 12.57%; and malignant neoplasm of breast (C50), 11.53%. The
largest absolute number of deaths was found in the Central-Southern
region, followed by the Northwestern region. Also, the highest
absolute numbers of lung cancer deaths (300 cases) and breast cancer
deaths (210 cases) were found in Central-Southern SD (Table 2). The
proportional mortality by gender can be seen in Figs. 13 and 14.

3.5. Estimates of the mortality rates by distance and time of exposure to BS
The mortality rates were estimated by correcting the population

mortality by 10,000, according to the radius of distance from the BS
within 1000 m. In the region within 100 m, the absolute number of

deaths was 3569 (a percentage of 49.63%), and the mortality rate was
43.42 persons per 10,000 inhabitants. Compared to with the total
population mortality rate, the relative risk in this area was 1.35. In the
area up to 200 m there was a growth of 1408 deaths, a total of 4977
deaths, a mortality rate of 40.22 persons per 10,000 inhabitants and a
relative risk of 1.25 (Table 5). In this way, the estimates of mortality by
neoplasia were calculated inside radii up to 1000 m from the BSs. The
relative risks presented a decreased dose-response gradient with
residents’ distance from the first licensed BSs.

Fig. 15 shows the mortality rate by neoplasia according to the
distance from the BS in the Belo Horizonte municipality, during the
studied period. The accumulated mortality rates by neoplasia,
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Fig. 8. Installed BSs in the Belo Horizonte municipality until 2006. Total amount = 856.

determined by dividing the total number of deaths during the period
(n=7191) by the total population living in the municipality
(2,238,332), showed that there was a risk of dying of 32.12 per 10,000
inhabitants, as seen in Fig. 15. In this study, this figure represents the null
hypothesis, i.e., the total number of deaths occurring in the period
divided by the population, independent of the proximity to the BSs.
Fig. 16 shows the distribution of the number of deaths by neoplasia
versus duration of exposure since the date of operation of the first
antenna in each analyzed CT.

3.6. Environmental monitoring of the electromagnetic field

The EMF results provided essential information for the assessment of
risks to the health of the exposed persons in the community. A total of

400 points were measured in the Central-Southern region in 2008,
where a major concentration of cellular telephony antennas was found.
The mean intensity of the measured electric field was 7.32 V/m, varying
from 0.4 to 12.4 V/m. It was common to find a stronger electric field at
locations above the ground. The BS frequency bands ranged from
approximately 800 MHz to 1800 MHz. In 2003, the power density
varied from 0.898 pW/cm? to 3.066 uW/cm?*

4. Discussion

Electric and EMFs interact with biological systems because they
penetrate into organs and tissues, and the biological systems are ruled by
delicate bioelectrochemical reactions that sustain the vital processes and
receive the influence from those fields. As demonstrated in the literature
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Fig. 9. BS percentage by Sanitary Districts in the Belo Horizonte municipality in 2003 and in 2006.

(Kundi and Hutter, 2009; Sage and Carpenter, 2009; Khurana, 2008;
BIOINITIATIVE REPORT, 2007; Cherry, 2006; Cherry, 2007; Hardell and
Sage, 2007), exposure to electromagnetic radiation of low intensities for
long periods of time is a determinant for the aggravation and the
emergence of diseases in humans. Studies point to observations of
environmental carcinogens as an alert to the scientific community
(Hardell et al, 2007). Bioeffects and adverse health effects occur at
frequencies much lower than RF and extremely low frequencies (ELF),
without any heating effect.

Khurana et al. (2010) identified by searching PubMed ten epidemi-
ological studies that indicate the occurrence of neurobehavioral effects or
cancer. In eight of those studies, the population lived within 500 m of a BS.
However, all exposures were under the accepted international guidelines.
Therefore, it is suggested that those guidelines may be inadequate in
protecting the health of human populations. Additionally, more compre-
hensive epidemiological studies are necessary to evaluate long-term
exposure to RF from mobile phones BSs to understand its health impact.

This research bases on the ecological study that uses geographical
areas as units of pre-existing data to identify areas of risk. The data is
already aggregated, and one does not know about the genetic
characteristics, life habits, food choices and other factors of each
individual. The ecological studies frequently begin the epidemiological
process, and the discoveries are considered to be an alert.

In the Belo Horizonte municipality, the mortality rate was
concentrated near the antennas and was not diffuse over the whole
city. At a distance of up to 100 m, the absolute number of deaths was
3569, 49.63% of all deaths, the mortality rate was 43.42 persons per
10,000 and the relative risk was 1.35. When one does not consider the
distances from the BSs for all the entire population of the Belo Horizonte
municipality (2,238,332 inhabitants), the mortality rate was 32.12 per
10,000 inhabitants, which is the null hypothesis.

In this research, we found a mortality rate for the residents living
within 500 m of the transmitter antennas of a BS greater than 34.76
per 10,000 inhabitants. This rate decreased for residents living farther
from the BS, as shown in Fig. 15.

We concluded that the relative risk of death by neoplasia, according to
the distance from a BS in the Belo Horizonte municipality, from 1996 to
2006, was greater within a radius of up to 500 m from the BSs (Table 5). In
the town of Netanya, Israel, in 2004, the authors also found an increase of
4.15 times in the cancer incidence of the residents of a zone up to 350 m
from the BS, compared to those who lived outside that area (Wolf and
Wolf, 2004). A retrospective study in Naila, Germany, showed that the risk
of new cancer cases was three times greater among the patients who had
lived at a distance less than 400 m from a cellular telephone transmitter
antenna during the last ten years (1994 and 2004), compared to those
who lived at greater distances (Eger et al., 2004).

In addition, only the deaths of those who were exposed since the
first license date of the BS were included in the study, even though
there were antennas that were installed in the register date (before
the licensing date).

Also, we observed that the Central-Southern SD possessed the
greatest antenna concentration in the city and the most electromagnetic
contamination. This region contained 38.60% of the installed antennasin
2003 and 39.60% in 2006. Again, through georeferencing, we observed a
greater concentration of specific cases of death by neoplasia in the
region. The accumulated incidence rate per 1000 residents was the
largest in Central-Southern SD, reaching 5.83; this rate was the lowest
(2.05) in Barreiro region.

In the Central-Southern SD, there are no factories; it is a strictly
residential area, with some services and commerce. No power lines,
highways, airports or railroads exist in the area. However, many private
vehicles come and go in the region, and its inhabitants possess higher
social status and affluence. It contains many wooded streets and
gardens. The Central-Southern SD has other aggravating exposures,
including noise, gases, fumes, aerodispersoids, and hydrocarbonates,
each of which also damage human health. Despite the presence of
diverse and aggressive potential agents that may have influenced the
quality of life and the health of the dwellers living in the area, the
mortality rates remained concentrated near the antennas, with a dose-
response gradient, and were not diffuse all over the city.

Age and sex did not appear to be a confounder in this study. In Belo
Horizonte municipality, like all of Brazil, the population suffers from a
demographic transition characterized by the aging of the population,
and this is a possible confounder for all chronic degenerative diseases.
Looking at the profile of the proportional mortality by age and gender
throughout the 10 years studied, there is no specific trend for either
men or women, and the highest percentage started at age 40 and
increased to age 60. Irrespective of the year, the proportional
mortality by gender and age remained stable during the period,
suggesting there is no relevant change in the proportion of deaths by
cancer when age is taken into consideration.

According to the ICNIRP guidelines, the human levels to the public
at large (ICNIRP, 1998), for the frequency (f) band ranged from 400 to
2000 MHz, the electric field intensity E (V.m~') equals 1.375 f ** V/m,
which equals 1.375 vf V/m.

These values are according to the reference level patterns for the public
at large when compared with the current Brazilian federal law which
establishes the following limits: for a 900 MHz field intensity an electric
field of 41.25 V/m and a power density of 451.34 uW/cmz, for a 1800 MHz
field intensity an electric field of 58.33 V/m and a power density of
902.49 iW/cm?. These human exposure limits are exclusively based on
thermal effects.
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Fig. 11. Map of 7191 cancer deaths geocoded by CT.

In 2003, the largest electric field found during environmen-
tal monitoring of the BSs was 3.4V/m and the greatest power
density was 3.06 pW/cm?. In 2008, the largest electric field found
during environmental monitoring of the BSs was 12.4 V/m, and
the greatest power density was 40.78 uyW/cm? near the cellular

antennas in the 890 to 1800 MHz frequency band. These values
were much larger than those reported in the Netanya study
(approximately 0.53 uyW/cm?). The smallest values found in the
measurements were a field intensity of 0.4V/m and a power
density of 0.04 pW/cm?.
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Fig. 13. Proportional mortality by year for females.

The major advantage of this ecological study is that it is the first
epidemiological approach to determine the existence of a possible
association between a determined exposure and a health outcome
using the group characteristics.

The principal limitations of the present study concern the study
design and the use of secondary data. By design, the group results could
not be extrapolated to each person in the population. Although the data
were well standardized and collected from official personnel in the City
Health Department, they are subject to misclassification due to lack of
information and errors in the entering of data and diagnosis. Finally,
neither the life habits nor the genetic factors of the residents could be
taken into account.

Despite these limitations, the present study has brought important
contributions to the issue, the most important of which is the
existence of a cluster of deaths by neoplasia associated with BS
clusters. Although the direction of this relationship could not be
specified, this work has demonstrated the existence of such clusters.
Until more extensive studies are conducted, we urge the adoption of
the Precautionary Principle and a revision of national policies toward
stronger restrictions of the human limits associated with this

Proportional mortality by year for males
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Fig. 14. Proportional mortality by year for males.

technology. The adoption of EMF and radiation levels similar to the
more restrictive exposure limits of many other countries and towns
would be one important public health provision. On this matter, we
refer to the Porto Alegre Resolution.

The Precautionary Principle states that when there are signs of
possible adverse effects to health or to the environment, although
uncertain, the risks of inaction can be greater than the risks of acting,
especially in relation to the control of human exposures to non-
ionizing radiation. The Precautionary Principle reverses the burden of
proof from those who suspect a risk on those who take the actions and
affirm that only when new scientific discoveries will be recognized as
the unique criterion to establish or to change guidelines. The principle
asserts that precaution be maintained until new proven researches be
done.

From May 18th to 19th, 2009. in Porto Alegre City, Rio Grande do
Sul State, Brazil, occurred The International NIR (Non-lonizing
Radiation) and Health Workshop (“Seminario Internacional sobre
RNI, a Sadde e o Ambiente”), sponsored by the Federal University of
Rio Grande do Sul. The purpose of the workshop was to present
lectures as a basis to initiate discussions among Brazilian and foreign
scientists and public health authorities on the potential biological and
health consequences and the setting of exposure limits of non-
ionizing electromagnetic fields/radiation (NIR).

The workshop also was under the sponsorship of the Brazilian
Ministry of Health, as well as some other governmental and non-

(o))
o
|

IS
o
L

(o)
(4]
|

Rate of mortality per 10,000
5
o

w
o

until  until until until  until until until until until  until
100 200 300 400 500 600 700 800 900 1.000

Distance from BS

—— Rate of mortality by neoplasia, according to the distance from BS

— Null hypothesis

Fig. 15. Rate of mortality by neoplasia, according to the distance from the BS in Belo
Horizonte municipality, from 1996 to 2006, and the null hypothesis.
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governmental organizations. International researchers from several
countries delivered talks on selected subjects.

Researchers, public health authorities, as well as authorities from
the legislative, executive and judiciary governmental bodies from
Brazil and other South American countries were also present.

Site: www.ufrgs.br/ppgee/rni.htm

After the event, the Porto Alegre Resolution was approved by the
scientists from many countries and participants who have understood
that the health protection, the well-being and the environment
require the immediate adoption of the Precautionary Principle and
some precautionary practices.

Site: http://www.icems.eu/docs/resolutions/Porto_Alegre_Resolution.
pdf

5. Conclusion

This research showed the existence of a spatial correlation
between cases of death by neoplasia and the locations of the BSs, in
the Belo Horizonte municipality from 1996 to 2006.

The mortality rates and the relative risk were higher for the
residents inside a radius of 500 m from the BS, compared to the
average mortality rate of the entire city, and a decreased dose-
response gradient was observed for residents who lived farther away
from the BS. The major antenna concentration was located in the
Central-Southern SD of the city, which also had the largest
accumulated incidence (5.83/1000 inhabitants).

The measured values of the EMF, determined in 2008 and 2003,
were substantially below the values allowed by the Brazilian federal
law nr. 11934, May 5, 2009. Nevertheless, the values encountered in
this study surpassed the limits of human exposure adopted by many
other countries and cities in the world, including Italy (10 uW/cm?);
China (6.6 pW/cm?); Switzerland (4.2 uyW/cm?); Paris, France (1 pw/
cm?); Salzburg, Austria (0.1 uyW/cm?); and Porto Alegre, Brazil
(4.2 YW/cm?).

New epidemiological studies must explore this issue with more
timely and appropriate methodology to provide evidence that may
confirm the relationship between risk and hazard at an individual
level. Meanwhile, we strongly suggest the adoption of the Precau-
tionary Principle until the limits of human exposure, as established in
Brazilian Federal Law, can be re-evaluated.

Supplementary materials related to this article can be found online
at doi:10.1016/j.scitotenv.2011.05.051.

Acknowledgements

We would like to thank Marcia Salvador Géo, Medical Doctor;
Helvécio Miranda Magalhdes Janior, Medical Doctor; Luciano Assirio
Bossi, Telecommunications Engineer; Graziella Lage Oliveira, Psycholo-
gist; Livia Daniella Pereira Dode, Production Engineer; and Aline Dayrrel
Ferreira Sales, Epidemiologist for their kind and ever-present support.

References

Alanko T, Hietanen M, von Nadelstadh P. Occupational exposure to RF fields from base
station antennas on rooftops. Annals of telecommunications. From the issue entitled
“Health protection and RF exposure assessment: engineering aspects, 63. ; 2008.
p. 125-32.. Numbers 1-2, DOI: 01007/s12243-007-0001-6.

ANATEL. [online] Available from: <www.anatel.gov.br> 21st April, 2011.

ANATEL — “Agéncia Nacional de Telecomunica¢do”: ‘Telecommunications National
Agency. Resolucdo no. 303 de 2 de julho de 2002 — Aprova o Regulamento sobre
Exposicdo a Campos Elétricos, Magnéticos e Eletromagnéticos na Faixa de Radio-
freqiiéncias entre 9 kHz e 300 GHz. (Resolution n® 303, July 2nd, 2002 — Approves the
Regulation on Exposure to Electric, Magnetic and Electromagnetic Fields in the
Radiofrequencies Band from 9 kHz to 300 GHz.); 2000a. [online]. Available from:
<www.anatel.gov.br>.

ANATEL — “Agéncia Nacional de Telecomunicagdes”: ‘Telecommunications National
Agency'.. Anexo a Resolugdo no. 303 de 2 de julho de 2002 — Regulamento sobre
Limitacdo da Exposi¢do a Campos Elétricos, Magnéticos e Eletromagnéticos na Faixa de
Radiofreqiiéncias entre 9 kHz e 300 GHz. (Annex to Resolution n° 303, July 2nd,
2002 — Regulation on Exposure to Electric, Magnetic and Electromagnetic Fields in the
Radiofrequencies Band from 9 kHz to 300 GHz.); 2000b. [online]. Available from:
www.anatel.gov.br.

Beall C, Delzell E, Cole P, Brill I. Brain tumors among electronics industry workers.
Epidemiology 1996;7:125-30.

Beniashvili D, Avinoach I, Baazov D, Zusman I. Household electromagnetic fields and breast
cancer in elderly women. May-Jun;In Vivo 2005;19(3):563-6. 2005. [online].
Available from: <http://www.ncbi.nlm.nih.gov/pubmed/15875777>. May 2nd, 2008.

BIOINITIATIVE REPORT: A rationale for a biologically-based public exposure standard
for electromagnetic fields (ELF and RF). [online]. 2007. Available from: <http://
www.bioinitiative.org>, in 2010.

BRAZIL. Ministry of Health. [online]. Available from www.saude.gov.br. 2011.

Cherry N. Scientific evidence of the risk of adverse health effects from chronic exposure to
low-level electromagnetic radiation — EMRAA, Electromagnetic Radiation Alliance of
Australia, E-mail: emraa@ssec.org.au, Sept. 1999.

Cherry N. Health effects associated with mobile base stations in communities: the need
for health studies. New Zealand: Lincoln University — Environmental Management
and Design Division, 8 June 2000; 2007.. [online]. Available on Dec. 2006. Sep.

Dode, Adilza Condessa. Polui¢do ambiental e exposi¢do humana a campos eletromagné-
ticos: estudo de casos no municipio de Belo Horizonte com énfase nas estagdes
radiobase de telefonia celular. (Environmental pollution and human exposure to
electromagnetic fields: a case study in Belo Horizonte municipality emphasizing
mobile phone base stations). Dissertacdo: Mestrado em Saneamento, Meio Ambiente
e Recursos Hidricos — Escola de Engenharia, Universidade Federal de Minas Gerais,
Belo Horizonte. (Thesis: Master Degree in Sanitation, Environment and Hydric
Resources — Engineering School, Federal University of Minas Gerais, Belo Horizonte
City, Brazil). p175. 2003.

Eger H, Jahn M. Specific health symptoms and cell phone radiation in Selbitz (Bavaria,
Germany) — evidence of a dose-response relationship. Umwelt-Medizin-Gesellschaft
2010;23:2.


http://www.ufrgs.br/ppgee/rni.htm
http://www.icems.eu/docs/resolutions/Porto_Alegre_Resolution.pdf
http://www.icems.eu/docs/resolutions/Porto_Alegre_Resolution.pdf
http://www.anatel.gov.br
http://www.anatel.gov.br
http://www.anatel.gov.br
http://www.ncbi.nlm.nih.gov/pubmed/15875777
http://www.bioinitiative.org
http://www.bioinitiative.org
http://www.saude.gov.br

A.C. Dode et al. / Science of the Total Environment 409 (2011) 3649-3665 3665

Eger H, Hagen Ku, Lucas B, Vogel P, Voit H. Einfluss der rdumlichen Ndhe von
Mobilfunksendeanlagen auf die Krebsinzidenz. Umwelt-Medizin-Gesellschaft
2004;17:4.

Feychting M, Forssen U, Floderus B. Occupational and residential magnetic field
exposure and leukemia and central nervous system tumors. Epidemiology 1997;8:
384-9.

Gadzicka E, Bortkiewics A, Zmyslony M, Szymczak W, Szyjkowska A. Assessment of
subjective complaints reported by people living near mobile phone base stations
[Abstract]. Biuletyn PTZE Warszawa 2006;14:23-6.

GORDIS L. Epidemiologia. Translation from English: ‘Epidemiology’. 2. ed. Rio de
Janeiro: Revinter; 2004.. 302p.

Guenel P, Nicolau ], Imbernon E, Chevalier A, Goldberg M. Exposure to 50-Hz electric-
field and incidence of leukemia, brain tumors and other cancers among French
electric utility workers. Am ] Epidemiol 1996;144:1107-21.

Hallberg JO. Malignant melanoma of the skin - not a sunshine story! Med Sci Monit Jul
2004;10(7):CR336-40. (Electronic publication ahead of print, 2004 Jun 29).

Hardell L, Sage C. Biological effects from electromagnetic field exposure and public
exposure standards; 2007. doi:10.1016/j.biopha.2007.12.004.. [online]. Available
from: <www.sciencedirect.com>. Dec.

Hardell L, Carlberg M, Ohlson C-G, Westberg H, Eriksson M, Hansson Mildt K. Use of
cellular and cordless telephones and risk of testicular cancer. Int ] Androl 2007;30:
115-22.

IBGE — Instituto Brasileiro de Geografia e Estatistica (‘Brazilian Institute of Geography
and Statistics’). Censo Demografico (Demographic Census) 2000.[online]. Available
from: <www.ibge.gov.br/censo>. Apr. 2008.

IBGE — Instituto Brasileiro de Geografia e Estatistica (‘Brazilian Institute of Geography
and Statistics’). Censo Demografico (Demographic Census) 2010. [online].
Available from: <www.ibge.gov.br/censo>. May 2011.

ICNIRP — International Commission on Non-lonizing Radiation Protection. Guidelines
for limiting exposure to time varying electric, magnetic and electromagnetic fields
(up to 300 GHz). Health Phys 1998;74:494-522. April 1998.

[EEE — Institute of Electrical Electronics Engineers Inc. IEEE - IEEE recommended practice
for the measurement of potentially hazardous electromagnetic fields - RF and
microwave. IEEE — €95.3-1991(Revision of ANSI C95.3-1973 and ANSI C 95.5-1981),
New York, USA; 1992.

IEEE — Institute of Electrical Electronics Engineers Inc. [EEE standard for safety levels with
respect to human exposure to radio frequency electromagnetic fields, 3 kHz to
300 GHz. IEEE — (95.1. 1999 Edition (Incorporating IEEE Std C95.1-1991 and IEEE Std
(C95.1a-1998), New York, USA; 1999.

Johansson O. Electrohypersensitivity: state-of-the-art of a functional impairment.
Electromagn Biol Med 2006;25:245-58.

KATHEREIN MOBILCOM BRASIL LTDA. HUEMER E., LENSIG KI-. Guia prdtico de antenas
(‘Practical guide of antennas’). Dindmica Grafica e Editora Ltda. 22 Edigdo. Sdo Paulo.
52p. 1999.

Khurana VG. Mobile phones and brain tumours — ©; 2008.. G. Khurana — All Rights
Reserved. [online]. Available from: <www.brain-surgery.us>. Apr. 2008.

Khurana VG, Hardell L, Everaert ], Bortkiewicz A, Carlberg M, Ahonen M. Epidemiological
evidence for a health risk from mobile phone base stations. Int ] Occup Environ Health
2010;16. no. 3, Jul/Sep.

Kundi M, Hutter HP. Mobile phone base stations — Effects on wellbeing and health.
Pathophysiology (2009) (PATPHY-597). doi10.1016/j.pathophys.2009.01.008.
Elsevier Ireland Ltd. 13 pp. Accepted 30 January 2009.

Lai H. Biological effects of radiofrequency radiation from wireless transmission towers;
a presentation at the “Cell Tower Forum: State of the Science/State of the Law”
sponsored by the Berkeshire-Lichtfield Environmental Council on December 2,
2000, in Lakeville, CT, USA. [online]. Available from: <http://www.indymedia.ie/
attachments/jul2007/henrylai_bioeffectsfromtowers1.pdf>. Apr. 2011.Apr. 2008.

Mack W, Preston-Martin S, Peters JM. Astrocytoma risk related to job exposure to
electric and magnetic fields. Bioelectromagnetics 1991;12. 57e66.

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS NCRP-. -
Report n.2 119 — A practical guide to the determination of human exposure to
radiofrequency fields. Maryland, USA: Bethesda; 1993.. ISBN 0-929600-35-5.

Navarro EA, Segura ], Portolés M, Gomez-Perretta C. The microwave syndrome: a
preliminary study in Spain. Electromagn Biol Med 2003;Vol. 22(N. 2283):161-9. USA.

Sage C, Carpenter DO. Public health implications of wireless technologies. . (PATPHY-603).
Pathophysiology 2009. doi:10.1016/j.pathophys.2009.01.011. Elsevier Ireland Ltd. 14
pp. Accepted 30 January 2009.

Santini R, Santini P, Danze JM, Le Ruz P, Seigne M. Enquéte sur la santé de riverains de
stations relais de téléphonie mobile: I/Incidences de la distance et du sexe. Pathol.
Biol. (Paris) 2002;50:369-73.

Santini R, Santini P, Danze JM, Le Ruz P, Seigne M. Enquéte sur la santé de riverains de
stations relais de téléphonie mobile: II/Incidences de I'dge des sujets, de la durée de
leur exposition et de leur position par rapport aux antennes et autres sources
électromagnétiques. Pathol.Biol. (Paris) 2003;51:412-5.

Schoemaker MJ, Swerdlow AJ, Ahlbom A, et al. Mobile phone use and risk of acoustic
neuroma: results of the interphone case-control study in five North European
countries. Br ] Cancer 2005;93:842-8.

Stang A. Federal Ministry for Education and Research of Germany. The possible role of
radiofrequency radiation in the development of uveal melanoma. Epidemiology 2001;
vol. 12(n. ° 1):7-12.

UN — Population Crisis Committee of the United Nations. 2007.

UNDP — United Nations Development Programme. In Amaral E., Thesis of Postgraduate
degree in management and assessment of social projects in urban areas, Sociology and
Anthropology Department, Human Sciences and Philosophy, Federal University of
Minas Gerais — UFMG. 2008.

Wakeford R. The cancer epidemiology of radiation. Oncogene 2004;23. 6404e28.

Wolf R, Wolf D. Increased incidence of cancer near a cell-phone transmitter station. Int J
Cancer Prevention April 2004;1(2).


http://dx.doi.org/10.1016/j.biopha.2007.12.004
http://dx.doi.org/10.1016/j.biopha.2007.12.004
http://dx.doi.org/10.1016/j.biopha.2007.12.004
http://dx.doi.org/10.1016/j.biopha.2007.12.004
http://www.ibge.gov.br/censo
http://www.brain-surgery.us
http://www.indymedia.ie/attachments/jul2007/henrylai_bioeffectsfromtowers1.pdf
http://www.indymedia.ie/attachments/jul2007/henrylai_bioeffectsfromtowers1.pdf
http://dx.doi.org/10.1016/j.pathophys.2009.01.011
http://dx.doi.org/10.1016/j.pathophys.2009.01.011

