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ABSTRACT 
This study is based on the claims reported by the neighbors of Berazategui  as to an increased 
cancer incidence in population around Sobral Substation (located in Ezpeleta Locality, within 
the Municipality of Quilmes), associated to the possible influence of electromagnetic fields.  
Objective: To study the mortality by malign tumors presumably related to electromagnetic 
fields (EMF), especially breast, encephalic, lymphomas, myelomas and leukaemia cancer, in 
the populations of the localities within the Municipalities of Berazategui and Quilmes during 
the 2001-2003 period. Statistical Analysis: Calculation of the Adjusted Mortality Rate  
(AMR), Standardized Ratio of Mortality Rates (SRR) and Standardized  Mortality Ratio 
(SMR),   per cancer case according to single site, by sex, age and localization, Excess Cancer 
Index and Vulnerability Index as to the % of area affected by substations and high tension 
power lines.Results:  Quilmes exhibits (AMR) per cancer, for men and women of 113,1 % 
000 and 90,2 % 000 respectively, in comparison to those values observed in Berazategui: 
113,8%000 and 86,6%000.   In certain municipalities, the SRR showed a higher risk to die of 
selected site cancer as to the Province of Buenos Aires. The SMR in both municipalities and 
in Ezpeleta was below “1” in both sexes, determining a smaller number of deaths than those 
expected for men and women should they represent the specific mortality rates by age of the 
population in the Province of Buenos Aires and Argentina. There is no association between 
the increase in the number of selected cancer cases and the expansion of the area affected by 
the substations and/or high tension power lines. Discussion: Indicators used show no increase 
of mortality from cancer presumably linked to electromagnetic fields (EMF). More detailed 
studies are recommended in order to deepen analysis with georeferencing and term of 
residence of the deceased. 
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1 – Introduction 
Over the latest years an increasing concern has developed world wide as to the harmful effects 
of electromagnetic fields (EMF) to health. Among these EMF, there are those of extremely 
low frequency (ELF) generated by electric power that radiates from both high tension power 
lines and home appliances. 
The seriousness of associated symptoms varies, ranging from headaches, anxiety, nauseas, 
exhaustion and libido loss to depression, suicide and cancer. 
Numerous investigations have intended to explain these disease manifestations resulting from 
residential exposure to EMF. However, scientific tests do not support a causal relationship [1-2-

3-4]. Some studies have determined that children living in homes with certain degree of 
exposure, were twice as much at risk of suffering from leukaemia, though no explanation has 
been found for such condition and therefore that evidence is regarded as “limited” by the 
international entities at the moment of classifying EMF as carcinogenic. [5] 
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More recent research carried out in Italy and California, USA [6] has tried to estimate the 
impact that EMF would have on public health should EMF really have a causal influence on 
childhood leukaemia, the only tumoral pathology with suspicions still persisting as to etiology 
resulting from this type of radiation [7]. Both estimates agree that a 1 to 4% of new cases of 
leukaemia in childhood per year in a population could be associated to EMF exposure, which 
is non-significant in Public Health [8]. Nonetheless, such estimate may have wide margins of 
uncertainty since the range of exposure of children is unknown. 
This collection of evidence about effects on health has been the grounding to determine the 
limit guide values of human exposure to EMF [9-10].Up to this date, findings have not been 
sufficient to justify a decrease of such values.Due to the large amount of research carried out, 
experts have also stated that different results from those observed so far are unlikely to be 
obtained, unless a population with an exceptionally high degree of exposure to EMF is 
identified.Taking these facts into account, the entities themselves consider public perception 
of risk as far-fetched and they recommend communication measures to inform population 
accurately while ensuring the compliance with national and international standards of 
magnetic field radiations (100 uT is WHO’s recommendation for residential exposure and 25 
uT is mandatory in Argentina).Nevertheless, public concern in our country has suggested the 
need to carry out epidemiologic research in order to measure the risk of getting ill and dying 
in relation to these environmental factors.The case at issue started with the claims reported by 
the Asociación Ccoordinadora de Usuarios Consumidores y Contribuyentes (Association of 
Users, Consumers and Tax payers) of the Municipality of Berazategui about a higher 
incidence of cancer cases around Sobral Substation (in the District of Ezpeleta, Quilmes 
Municipality) in the so-called “death map”, that went public in several massive means of 
communication in reference to the existence of 80 deaths caused by cancer of different 
localizations around that substation over the last  ten years.This attempt of neighbours to place 
the diseases and cancer deaths geographically and which gives way to the perception of a far-
fetched phenomenon had not been analysed before as to the expected frequency of cancer 
cases, taking into account historical data of the district and its localities, of the Province of 
Buenos Aires and of the country as a whole as regards population density in the specific area, 
or the specific localization of the various tumors, or age groups or sex group of those 
individuals affected.The absence of statistical studies of morbility and mortality from cancer 
in the Municipalities of Quilmes and Berazategui prevented estimating if the cases observed 
effectively justified the community perception of an excessive number of deaths from cancer 
in Ezpeleta as well as a greater risk of dying of those causes in that district and for the term 
considered.  
 
2. Objectives: 
a) General: 
- Establish the magnitude of deaths from cancer according to selected anatomical localizations 
by sex and age group during the 1999-2003 period in the Municipalities of Berazategui and 
Quilmes and by Localities. 
b) Specific: 
- Determine cancer mortality according to selected anatomical localizations by sex and age in 
the Municipalities  and Localities subjected to analysis. 
- Compare cancer mortality in selected sites and by sex and age, in the different 
administrative units (Localities and Municipalities of Quilmes and Berazategui, Province of 
Buenos Aires and the country as a whole) 
- Determine the excess of mortality by selected anatomical localizations in the stratified 
geographic areas, according to presumed levels of risk for electromagnetic fields generated by 
electric substations and high tension power lines. 
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3. Material and Method: 
 
A descriptive epidemiological study was carried out on cancer mortality for various 
anatomical localizations during the 1999-2003 period. 
The study was carried out in two Municipalities  of the Gran Buenos Aires (DGBA, suburbs): 
Berazategui and Quilmes, divided into localities. The Municipality of Berazategui is composed 
of the following localities: Berazategui, El Pato, J.M. Gutiérrez, Hudson, Pereyra, Plátanos, 
Ranelagh, Sourigues and Villa España. The localities of Bernal, Don Bosco, Ezpeleta, San 
Francisco Solano, Quilmes and Villa Florida compose the Municipality  of Quilmes. 
The distribution of substations and the installation of high tension power lines were provided 
by the local distributor of electric power. In Figure 1 there appear all Localities in the 
Municipalities of Quilmes and Berazategui and in Figure 2 there appears the distribution of 
substations and the installation of high tension power lines. 
              
 
 
                                            
                                                                                                                     

Figure 2. Distribution of substations and high tension 
power lines in the Localities of the of Municipalities 
Quilmes and Berazategui 

 

Localidades

Berazategui
Quilmes

Figure 1. Map of Localities in the Municipalities of 
Quilmes and Berazategui 

The satellite scene reference shows the localization of the Municipalities in the Gran Buenos 
Aires. The areas in lilac are of potential influence by substations and high tension power lines. 
Numbers 1, 2, 3 show the type of exposure: 1) exposure by substation and/or high tension 
power lines: M. Gutiérrez; Don Bosco; Ezpeleta; Quilmes; Bernal and Berazategui; 2) 
exposure by high tension power lines: Sourigues; Ranelagh; San F. Solano; Plátanos; Pereyra 
and Hudson; 3) without exposure to a substation and/or high tension power liness : C. A. El 
Pato, Villa España, and V. La Florida. 
The data of deaths from cancer in the various anatomical localizations occurred during the  
1999-2003 quinquennium in the Municipalities of Quilmes and Berazategui, were obtained 
from the  Dirección de Estadística e Información de Salud del Ministerio de Salud de la 
Nación (Directorate of Health Statistics and Information of the Ministry of Health of the 
Nation) . The population data correspond to the National census of Population of the year 
2001 issued by the National Institute of Statistics and Census (INDEC)[11]. 
The causes of cancer deaths by anatomical localization were grouped pursuant to the 
International Classification of Illnesses and problems related to health. Tenth Revision 
(CIE10). 
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Analysis included frequency and distribution by sex, age group, anatomical localization, 
Municipality and Locality, especially their patterns in the Locality of Ezpeleta in the 
Municipality of Quilmes. 
Various indicators were used to describe and compare the distribution of this phenomenon by 
Municipality and Locality, to wit: 
a) Crude Mortality Rate.  
b) Adjusted Mortality Rate (AMR) according to the method of direct adjustment, used by the 
standard world population. This procedure enables the direct comparison among the rates of 
adjusted mortality in Quilmes and Berazategui and that of the Argentine population as a 
whole as well as other populations with rates also adjusted by world population as exhibited 
in the Cancer Mortality Atlas of the Republic of Argentina 1997-2001.  
c) Standardized Rate Ratio (SRR), by direct adjustment in order to estimate the existence of 
an excessive risk for certain specific anatomical localization of tumors in the populations 
studied, as to the population in Argentina, following the methodology designed by Dos Santos 
Silva in the Treaty of Cancer Epidemiology  [12].   
d) Standardized Mortality Ratio (SMR) by a direct adjustment of rates using the normal 
approximation method and applying the standardized mortality rates of the Province of 
Buenos Aires and Argentina published in the Atlas of Cancer Mortality for the 1997-2001 
period. Confidence interval was calculated at 95% per each SMR.  
e) Excess of cancers of anatomical localizations included in the studies of EMF associated 
mortality (cancer of hematopoyetic systems -leukaemias, lymphomas, myelomas-, encephalic 
and breast cancer) as to the rate ratio. 
f) Indicator of vulnerability of population according to per cent of the area of the residential 
locality presumably exposed to electromagnetic fields. To that end, exposed surface is defined 
as the area up to 500 meters around each electric substation and the 100-metre zones at both 
sides of high tension power line installations. The affected surface in each locality was 
calculated by georeferencing. 
 
2. Results 
 
Crude data enables to establish that during the quinquennium observed, the total number of 
deaths was of 3898 in the Municipality of Quilmes, 355 of which took place in Ezpeleta, which 
accounts for 9.1%. Over the same period 1.750 deaths were reported in the Municipality of 
Berazategui. 
The following observations arise from the analysis of the cancer death data in the 
Municipalites: 
a) Malign tumors are the second cause of death in Quilmes and in Berazategui and the same 
applies to the Province of Buenos Aires and to Argentina;  
b) This was noticed in men mainly, with rates higher by 30%000 than those of women, similar 
to what takes place in the populations of the province and the country; 
c) Quilmes’ Rates of Adjusted Mortality (AMR) from cancer in men and women are of 
113,1%000 and 90,2%000 respectively, in comparison to those values observed in 
Berazategui, 113,8%000 and 86,6%000;  
d) The number of deaths from cancer in children under 5 is very low (9 in Berazategui, 10 in 
Quilmes), with a non-significant numeric impact on mortality rates; 
e) The Adjusted  Mortality Rates (AMR) from cancer exhibit values below the Crude 
Mortality Rates in both sexes and practically in all localities, except for women in El Pato, 
establishing that the populations in Quilmes and Berazategui have a larger representation of 
the older age groups than the standard population; 
f) The Standardized Mortality Rate (SMR) from cancer in both Municipalites and in the 
Locality of Ezpeleta was below “1”, in both sexes, establishing that the number of deaths 
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observed was smaller than the expected number of deaths for men and women, using the 
standard rates applicable in the Province of Buenos Aires and in Argentina; 
g) The analysis of the Standardized Rate Ratio (SRR) from cancer according to a single site, 
by sex and Locality (Chart No.1) showed that in certain cases there were values higher than 2, 
which show for the population of the Locality a risk of dying of cancer of selected anatomical 
localization, by each sex, twice as higher as the reference population (The Province of Buenos Aires, 
in this case). For the surveyed anatomical localizations for perception of risk associated with EMF but 
with insufficient evidence, these are the cancer SRR values above 2: Encephalic, others, El Pato 
Women (4,3);  Hodgkin Disease, Plátanos Women (12.0), Solano Men (2,6); Non-Hodgkin 
Lymphoma, Gutiérrez Women (2,4); Myeloma, Plátanos Women (2,3), Ranelagh Women (4,6); 
Lymphoid Leukaemia, Berazategui Women (2,8), El Pato Women (9,2), Plátanos Women (3,7), 
Ranelagh Women (3,7); Myeloid Leukaemia, Plátanos Men  (2,5), Gutiérrez Women (4,6); Other 
Leukaemias, El Pato Women (6,3).  
h) In Ezpeleta, SRR were calculated for the same selected cancer cases. In all cases, except for Non-
Hodgkin Lymphoma (1,15) and myeloma (1,29) in men, showed numbers below the unit in men and 
women. 
i) The comparative analysis between the Vulnerability Index (% of area affected by substations and 
high tension power lines - Chart No. 2) designed to evidence the potential environmental exposure to 
ELF, and the Excessive Mortality Index from cancer in the selected anatomical localizations showed 
the following (Figure No. 3): a) The 2 Localities without exposure to substations and/or high tension 
power lines present highly variable health characteristics. Villa La Florida has a similar or lower 
occurrence of malign tumors than the mean of the Buenos Aires Province. Villa España has only one 
case in excess of the 15 surveyed;   b) El Pato with less of 3% of the area affected, exceeds the rates of 
the five types of tumors in relation to Buenos Aires, this value is higher than those of other localities 
exposed to high tension power lines such as Ranelagh (11%) and Sourigues (34%); and to substations 
such as Bernal (12,%), Ezpeleta (16%); Don Bosco (21%) and Gutiérrez (21%); c) On top of the 
ranking of excessive mortality rate ratio from cancer are: San Francisco Solano (8 cases in excess) 
with an affected area of 6%, Platanos (7 in excess) with an affected area of 5%,, Quilmes (6 in excess) 
with an affected area of 14%, and Berazategui (6 in excess) with an affected area of 11%, 
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Chart Nº 1: Standardized Rate Ratio (SRR) from cancer according to single site selected by sex 
and locality* Anatomical Localization 

 
Locality 
 

f50 
 

f70 
 

m70 
 

f81 
 

m81
 

f82,
85 

 

m82
,85 

 
f90 

 
m90
 

f91 
 

m91
 

f92 
 

m92 
 

f95 
 

m95
 

Total 
 

Berazategui 0,97 0,94 1,04 0,5 0,8 0,70 1,10 0,7 0,64 2,83 2 1,25 0,74 1,27 0,56 6 
Bernal 1,19 0,5 0,58 1 0,8 0,57 0,95 1,3 1,36 2 0,17 0,58 0,21 0,18 0,69 4 
C. A. El Pato 1,64 4,31 0 0 0 0 0 0 0 9,17 0 0 3 6,27 0 5 
Don Bosco 0,81 1,75 0 0 0 0,52 0,33 1,2 0 0 0 1,25 0,68 0 0,81 3 
Ezpeleta 0,74 0,5 0,46 0 1 0,35 1,15 0 1,29 0,83 0,67 0 0,37 0,36 0,56 2 
Hudson 0,77 1,63 0 0 0 0 0 0 0 0 0 0,75 0 0 0 1 
J M Gutiérrez 0,69 0 0 0 0 2,35 0,72 0 0 0 0 4,58 1,47 0 0 3 
Pereyra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Plátanos 0,34 0 0,88 12 0 0 1,15 2,3 0 3,67 1,92 0 2,53 2 0 7 
Quilmes 1,25 0,63 0,85 0,5 0,6 1,09 1,15 1,2 1,29 0,67 0,75 1,42 0,74 0,91 0,94 6 
Ranelagh 1,16 1,38 0,88 0 0 0 0,54 4,6 0 3,67 0 0 0 0 0 4 
S. Fco. Solano 1,5 0,38 0,27 1,75 2,6 0,26 1,36 0 1,5 1,17 0,67 1,83 0,74 1,18 0,94 8 
Sourigues 0,34 0 0 0 0 1,35 0,82 0 0 0 0 0 0 0 0 1 
Villa España 0,24 0 0 0 0 0 0 0 1,43 0 0 0 0 0 0 1 
Villa La Florida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Buenos Aires 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
Argentina  1,01 1,13 1,04 0,75 1,2 1 0,95 1 1 1,33 1,17 1,08 1 0,91 1  

* Values were obtained from the quotients of the rates adjusted by type of malign tumor or anatomical 
localization between the Locality and the total for the Province of Buenos Aires. Those values stated 
in italics and block type establish a higher rate for the locality in relation to the province. 

Total: quantiafies the number of times that the locality has a higher number thatn the province (excess 
index). f: females; m: males. f50: breast cancer (women); f70 m70: encephalic cancer and other 
localizations of the central nervous system; f81 m81: Hodgkin disease; f82,85 m82,85: Non Hodgkin 
Lymphoma; f90 m90: myeloma; f91 m91: lymphoid leukemia; f92 m92: myeloid leukemia; f95 m95: 
other non specified cell type leukaemias. 
 

 

Chart Nº 2: Potentially affected area in each Locality (in %) according to source of ELF  considered 

 
Municipality Locality Áffected area  

(in %) 
Source considered 

Berazategui Sourigues 34,02 HT power lines 
Berazategui J. M. Gutiérrez 21,46 Substation y HT power lines 
Quilmes Don Bosco 21,41 Substation y HT power lines 
Quilmes Ezpeleta 15,71 Substation y HT power lines 
Quilmes Quilmas 14,36 Substation y HT power lines 
Quilmes Bernal 12,27 Substation y HT power lines 
Berazategui Berazategui 11,18 HT power lines 
Berazategui Ranelagh 10,58 HT power lines 
Quilmes San F. Solano 6,08 HT power lines 
Berazategui Plátanos 5,45 HT power lines 
Berazategui Hudson 2,63 HT power lines 
Berazategui C. A. El Pato 2,57 HT power lines 
Berazategui Pereyra 1,15 HT power lines 
Berazategui Villa España 0,0 No exposure 
Quilmes Villa La Florida 0,0 No exposure 
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Figure Nº 3: Relation between Excess Mortality Index and Vulnerability Index. 
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References: Localities are identified according to the type of exposure to EMFs: 

  non exposed to substation and/or high tension power lines: 1. Villa La Florida; 2. Villa España;  

 exposure to high tension power lines: 3. Pereyra; 4. C. A. El Pato; 5. Hudson; 6. Plátanos; 7. San   
Francisco Solano; 8. Ranelagh; 15. Sourigues. 

 exposure to substation and/or high tension power lines: 9 Berazategui; 10 Bernal; 11. Quilmes; 12 
Ezpeleta; 13 Don Bosco; 14 J. M. Gutiérrez. 
 
 
Discussion 
 
The number of crude data of deceases in Ezpeleta Locality is established as much higher than 
the 80 cases reported by the Asociación Coordinadora de Usuarios, Consumidores y 
Contribuyentes (Association of Users, Consumers and Tax Payers) of the Municipality of 
Berazategui within the geographic area around Substation Sobral (Ezpeleta) or than the 116 
deaths referred by the neighbours and stated in an article published in a magazine of massive 
communication [3]. However, these numbers are not comparative since they do not correspond 
to equivalent areas, those cases surveyed by the neighbours lack a defined population basis 
limited by locality borders. 
Other previous similar studies have attempted to make this type of assessment but have failed 
to set up associations between morbility and mortality data and distance from the EMF source. 

[4-5] 
A greater risk of dying of cancer was detected in pathologies presumably associated with 
EMF exposure and in those non EMF associated. Out of the 44 pathologies analyzed, 35 were 
never associated to EMF exposure and 9 have provided insufficient evidence. When making a 
comparison with the Standardized Mortality Rate Ratio (SRR) from cancer according to the 
single site per locality, it was detected that 23 out of 35 and 8 of 9 show a higher risk in a 
locality in relation to the Province of Buenos Aires. 
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The Standardized Mortality Ratio (SMR), in both Municipalities and in the Locality of 
Ezpeleta was lower than “1”, in both sexes, establishing that the number of deaths observed 
was lower that the number of deaths expected in men and women using the standard rates of 
the Province of Buenos Aires and Argentina. Since the confidence interval of 95% included 
the unit in all cases, we could conclude that the risk of dying of cancer in the Municipalities 
and in Ezpeleta is probably the same as that in the Province of Buenos Aires and in Argentina 
as a whole. 
The 3 Localities without exposure to substations and/or high tension power lines present 
variable health characteristics, under the terms considered. El Pato with a low per cent of 
affected area (2,57%), presented 5 types of tumors in excess in comparison to Buenos Aires, a 
value that is higher than other localities exposed to high tension power lines such as Ranelagh 
and Sourigues; or high tension power lines and substations such as Bernal, Ezpeleta; Don 
Bosco; and Gutierrez. For the same reason, it is not possible to associate the increases in the 
number of specific cancer cases with the increase of surface affected by substations and/or 
high tension power lines. 
If intending to explain those cases in excess, multiple factors should be taken into account: 
social, labour, environmental, biological and life style of individuals, all factors having an 
incidence in the probability to develop a malign tumor. Among them, nutritional condition, 
vitamin deficits, tobacco smoke, alcohol, hypercaloric diets, full of fat and without fibres and 
chronic infections. Moreover, variation in mortality should be analyzed if it is not related to 
the incidence or over life expectancy, disparities in the access to health services, to 
information on prevention methods and early diagnosis, etc. 
Although in Ezpeleta, the SRR for cancer cases selected by the studies of association with 
EMF exposure, all except one Non Hodgkin Lymphoma and myelomas in men, show 
numbers below the unit in men and women, these indicators are very unstable (except for 
bronchopulmonary and breast cancer). The reason is they are calculated with very small 
numbers according to a scarce number of deaths reported over the 1999-2003 period.   
The increases in the number of specific cancer cases presumably associated with EMFs and 
aggregated by Locality are not associated with the increase of surface affected by substations 
and/or high tension power lines, as estimated. 
Since this is a descriptive type of study, results cannot draw definite conclusions as to the 
presence or absence of a causal association with the environmental factors suspected to act in 
the origin of such diseases; that would require the performance of longer term analytical 
studies and the true confirmation of the presence of those factors in the environment. 
The detection of differences in the incidence and mortality registered in the populations do 
not necessarily establish underlying variations in the cancer risks. Such differences might be 
caused by multiple factors, such as variations in the exact counting of the population or in the 
access to the health service (screening methods included) as well as to record procedures[6].  
However, many authors agree that if an environmental carcinogenic factor is powerful 
enough, its impact on mortality should be evident even with a descriptive study as the one 
carried out here. In this sense it would be paradigmatic the research done in the province of 
Cordoba describing the high rates of mortality of bladder cancer and later of kidney and lung 
cancer in those locations where the population consumed water with high degrees of arsenic 
[7-8]. 
The interpretation of the results in this study have the limitations of all epidemiologic research 
into mortality from cancer, among which , we should mention: a) long latency periods 
between a presumed exposure and the onset of the disease; b) multiple interacting factors 
intrinsic and extrinsic to the person, which make it complex to estimate the true magnitude of 
association and control of the possible confounding variables; c) when trying to evaluate the 
influence of environmental factors,  it becomes extremely difficult to define and measure the 
various types of exposure; d) since these are relatively uncommon diseases, small variations 
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in the incidence (one or two cases in the location) may render large differences in the 
compared indicators (rates). 
 
4. Conclusion 
 
Though every selected indicator might have some restriction for the analysis of the 
information, the significance of cancer deaths in men and women during the 1999-2003 
quinquennium analyzed through those selected indicators as a whole determine that the 
population in Quilmes and Berazategui as well as in the Locality of Ezpeleta evidence a lower 
risk of dying of cancer in general and specifically of those tumors selected by a presumed 
association with EMFs than that expected if the mortality experience had been analyzed in the 
province of Buenos Aires and in the country as a whole. Differences might have been merely 
caused at random.   
Localities with a higher degree of exposure to EMFs, calculated with the chosen vulnerability 
index have no greater representation of cancer cases than that of localities with much lower 
exposure, according to the considerations taken at the time of performing this study. 
Even then, it should become advisable to carry out the analysis with a georeferencing of the 
deceased domiciles and the term of residence in such domiciles. 
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