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Abstract: The Principle of Precaution establishes that "when an activity represents a threat or damage for the 
human health or the environment, it is necessary to take precautionary measures, even when it could not have  
been scientifically demonstrated the cause-effect relationship in conclusive form"

This declaration implies acting even in presence of uncertainty,  deriving the responsibility and the safety to 
who create the risk, to analyze the possible alternatives and to use participative methods for taking decisions.

This presents practically two dilemmas:
• How make a cost-benefit analysis when is not yet established the relationship between cause and effect for 

the health of the exposed persons? (With regard to the ionizing radiations a major information does exist 
and a factor α is in use, that represents the economic cost of the dose gotten by a person)

• What criteria to use in the case if it were demonstrated that non ionizing radiations act in synergic form 
with the ionizing ones? How to integrate a quantitative criterion of optimization with a qualitative criterion 
of precaution?

They  will  have  to  appear  some  temporary  hypotheses  in  order  to  be  able  to  perform  the  quantitative 
corresponding evaluations.

In the case of low frequencies the situation was exactly equal in the past, but the epidemiological studies, as 
well as the experiments  in vivo and  in vitro, demonstrated that the exposure can increase the risk of cancer in 
children and induce other health problems in children and adults.

A  possible  temporary  hypothesis  for  the  radio  frequencies  is  to  assume  that  the  effects  are  similar  in 
magnitude to those caused by the low frequency fields. In this case it is possible to demonstrate that if this were 
really true the epidemiological  statistics would not even allow demonstrate it,  due to the quantity of persons 
involved, the time devoted to the studied populations and the latency times of the leukaemia.

The  use  of  some  work  hypothesis  to  make  the  cost-benefit  studies  lets  allow  us  to  establish  different 
alternatives for the telecommunication systems:

1) Make plans for the installation of base antennas and other telecommunication infrastructures so as to 
reduce to the minimum the human exposure.

2) Establish criteria for limiting the use of the mobile telephones by different groups of persons, especially 
children and teenagers, to the least possible level.

There is scientific evidence that biological effects exist at exposures lower than the established limits. This does 
not represent an evidence of damage for the health but it has implications and potentials that must be clarified with 
new research works.

Taking of decisions must be based on the quantitative determination of the risk once is established a causal 
relationship, but research is costly, takes time and is subject to statistical limitations.... In the interim we must use 
some strategy that be capable of diminish the risk levels of the population.
KEYWORDS: precautionary approach; non ionizing radiation

Introduction:
The electromagnetic fields are a topic of interest, not only for the scientific community but especially 

for the public who is worried in knowing if the progressive increase in the levels of electromagnetic 
radiations can involve a risk for the human health.

The diversity of opinions in the scientific world generates doubts that are carried over to the daily life.
It is evident that the electric power technology and the wireless communications have contributed to 

the development and well-being of the Humanity and nowadays they are indispensable elements in many 
aspects of our life.

Nevertheless, and as a golden rule, it is necessary to be successful in keeping the benefits of the new 
technologies, diminishing to the possible minimum the eventual risks and prejudices for the mankind 
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and his environment. To achieve this objective the authorities must take measures in order that in the 
use of the technologies, the Principle of Precaution is born in mind, and as a result is obtained that 
the exposures are as low as is reasonably achievable (ALARA Principle)

The Principle of Precaution establishes that  "when an activity represents a threat or damage for 
the human health or the environment, it is necessary to take precautionary measures, even when it  
could not have been scientifically demonstrated the cause-effect relationship in conclusive form"

This declaration implies acting even in presence of uncertainty, deriving the responsibility and the 
safety assurance to who create the risk, to analyse the possible alternatives.

This situation presents practically two dilemmas: 
• How make a cost-benefit analysis when is not yet established the relationship between cause 

and effect for the health of the exposed persons? 
• What criteria to use in the case if it  were demonstrated that non ionizing radiations act in 

synergic form with the ionizing ones? How to integrate a quantitative criterion of optimization 
of both risks together? 

In doing a cost-benefit analysis we shall have to raise some provisional hypotheses in order to be 
able to do the quantitative corresponding evaluations.

To optimize the exposures to the EMF and in agreement to the recommendations of the WHO, there 
is  needed  a  cost-benefit  analysis  and  then  determine  until  what  protection  level  is  convenient  to 
diminish the exposures to which the population is exposed.

It is possible to calculate the cost of facilities and the elements that compose a cellular network using 
different designs, including the cellular telephones, by means of an engineering study.

To calculate the cost of the risk that implies the exposure of a population, it is needed to determine 
the value of the risk for an exposure unit to an electromagnetic field (α factor) that nowadays does not 
exist, since is not determined yet the cause-effect relationship for the EMF.

The  REFLEX  Project  (Risk  Evaluation  of  Potential  Environmental  Hazards  from Low  Energy 
Electromagnetic Field (EMF) Exposure using in vitro Sensitive Methods) was developed along 4 years 
by 12 Research Laboratories of seven European Countries.

Since the work done by the experts designated by the IARC define an electromagnetic field whose 
critical density threshold of magnetic flux is superior to 0.4 MicroTesla (µT), there will be chosen with 
practical purposes, an average value for the EMF of 1 MicroTesla (µT).

Estimation of  α factor for a case of  constant exposure to a low frequency electromagnetic field 
during the whole life of a person.

1) Considering that the World Health Organization, together with the European Commission (2000) 
recommend  that  when it  is  deemed  necessary  to take  measures,  they  must  be  based  on  the 
Precautionary Principle, examining the potential benefits and costs of the measures to take, as 
well as the consequences of not taking any action, performing where appropriate and feasible, an 
economic cost / benefit analysis.

2) That, in agreement to the opinion of the experts' committee summoned by the IARC, in a low 
frequency electromagnetic field (ELF-EMF) whose intensity is bigger than 0.4 µT is doubled the 
frequency of leukemia in children.

3) That  the  performed  studies  inside  the  REFLEX  Project  demonstrate  that  the  ELF-EMF  is 
clastogenic  agent  to  cellular  level  and  that  the  genotoxic  effects  show  a  strong  positive 
correlation  with  the  intensity  and  the  duration  of  the  exposure.  As  a  result,  there  are 
proportionally increased simple and double breaks of DNA.

4) That those said additive character of the exposures' genotoxic effects in human and animal cells 
allow us to suppose that any decrease in intensity or duration of the persons' exposure, should 
diminish also proportionally the aforementioned genotoxic effects.

5) That the normal frequency of leukemia occurrence is 40 new cases for million persons per year 
(Pr = 4 x 10-5 / man year).
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6) That if the frequency is doubled for children and not for adults, it should be taken the period from 
0 to 14 years with double frequency than the normal, remaining the rest of the persons' life to the 
normal frequency.

7) That the accumulated probability in 14 years corresponds to Prac = 5 x 10-4 / man life

8) That α factor used in radiological protection for ionizing radiations is:  10.000 U$S / Sv.man, 
being in this case the probability of cancer risk = 5 x 10-2 / Sv.

9) That  having  the  Sv a  100 times  higher  probability  than  the  one that  would correspond to  a 
constant exposure of 1 µT during the whole human life, the latter should have proportionally a 
100 times minor value, (that means 100 U$S instead of 10.000 U$S)

Then, it is proposed the following “provisional value” for the case of a constant exposure 
during the whole life of a person to a low frequency electromagnetic field (ELF-EMF), with 
the only purpose of being able to perform a cost-benefit analysis:

ELF-EMF α Factor = 100 U$S / µT. man life.
Anyhow, this value has only a practical purpose, just to compare different alternatives of Radio 

Protection and to decide which one is the most suitable..! and therefore its absolute value is totally 
irrelevant. 

We also believe that for the case of high frequencies it is necessary to achieve a consensus 
for defining a RF-EMF α Factor through a similar procedure.

For the  α Factor is also needed to apply the ALARA cautionary policy. “As Low As Reasonably 
Achievable” is used to minimize risks, taking into account different factors such as costs, benefits or 
feasibility factors.

The cost-benefit studies allow us: to choose the best alternative of protection and simultaneously get 
the most beneficial result for the society. 

Which is the current state of the knowledge?
REFLEX Project: Exposure to electromagnetic fields (EMF) in relation to health is a controversial 

topic. So far epidemiological and animal studies have generated conflicting data and thus uncertainty 
regarding possible adverse health effects. 

This situation has triggered controversies in several communities all around the world because the 
omnipresence of EMF everywhere.

These controversies are affecting the sitting of facilities, leading people to relocate, schools to close 
or power lines to be re-sited, all at great expense. 

The causality between EMF exposure and disease can never be regarded as proven without 
knowledge and understanding of the basic mechanisms possibly triggered by EMF. 

To search for those basic mechanisms powerful technologies developed in toxicology and molecular 
biology has been employed in the REFLEX project to investigate cellular and sub-cellular responses of 
living cells exposed to EMF in vitro.

Possible effects of EMFs on cellular events controlling key functions, including those involved in 
carcinogenesis and in the pathogenesis of neurodegenerative disorders, were studied through focused 
research.

  The strengths of REFLEX Project are based firstly on the adoption of a common technological 
platform  for  ELF-EMF  and  RF-EMF  exposures  that  allow  the  replication  of  positive  findings 
between the  collaborating  partners.  Secondly,  on  the  adoption  of  the  post-genomic  technologies 
(DNA micro-arrays and proteomics) that enables very large numbers of potential cellular effects to be 
examined simultaneously without prejudice as to mechanisms. 

The data obtained in the course of  the REFLEX project showed that ELF-EMF had genotoxic 
effects on primary cell cultures of human fibroblasts and on other cell lines. These results were 
obtained in two laboratories and confirmed in two additional laboratories outside the REFLEX project, 
while no such effects could be observed in a further laboratory. 

ELF-EMF generated DNA strand breaks at a significant level at a flux density as low as 35 µT. 
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There was a strong positive correlation between both the intensity and duration of exposure to ELF-
EMF  and  the  increase  in  single  and  double  strand  DNA  breaks  and  micronuclei  frequencies. 
Surprisingly this genotoxic effect was only observed when cells were exposed to intermittent ELF-
EMF, but not to continuous exposure. Responsiveness of fibroblast to ELF-EMF increased with the age 
of the donor and in the presence of specific genetic repair defects. The effect also differed among the 
other types  of  cells  examined.  In  particular,  lymphocytes  from adult  donors  were  not  responsive. 
Chromosomal aberrations were also observed after ELF-EMF exposure of human fibroblasts.

 The following observations were made in different REFLEX laboratories: 
1) ELF-EMF at a flux density of about 2 mT up regulated the expression of early genes, such as 

p21, c-jun and egr-1, in p53-deficient mouse embryonic stem cells, but not in healthy wild type 
cells; 

2) ELF-EMF (0.1 mT) increased the proliferation rate of neuroblastoma cells; and 
3) ELF-EMF  (0.8  mT)  enhanced  the  differentiation  of  mouse  stem cells  into  cardiomyocytes. 

However, no clear-cut and unequivocal effects of ELF-EMF on DNA synthesis, cell cycle, cell 
differentiation, cell proliferation and apoptosis were found. 

The data strongly indicate a clastogenic potential of intermittent electromagnetic fields, which 
may lead to considerable chromosomal damage in dividing cells.

With respect to radio frequency electromagnetic fields (RF-EMF), data showed that RF-EMF 
produced genotoxic effects in fibroblasts, granulose cells and HL60 cells. 

Cells responded to RF-EMF exposure between SAR level 0.3 and 2 W/kg with a significant increase 
in single and double strand DNA breaks and in micronuclei frequency. Chromosomal aberrations in 
fibroblasts were observed after RF-EMF exposure. RF-EMF at a SAR of 1.5 W/kg down regulated the 
expression of neuronal genes in neuronal precursor cells and unregulated the expression of early genes 
in p53-deficient embryonic stem cells, but not in wild type cells.

Proteomic analyses on human endothelial cell lines showed that exposure to RF-EMF changed the 
expression and phosphorylation of numerous, largely unidentified proteins. Among these proteins is the 
heat shock protein hsp27, a marker for cellular stress responses. There was no evidence that RF-EMF 
affected processes such as cell proliferation, apoptosis or immune cell functionality.

The results imply a genotoxic action of RF-EMFs below proposed radiation safety levels. RF-EMFs 
were able to induce DNA single and double strand breaks in human fibroblasts and SV40 transformed 
rat  granulose  cells.  In  contrast  to  ELF-EMF,  genotoxic  effects  were  also  observed  at  continuous 
exposure.

For  both  ELF-EMF and RF-EMF,  the  results  of  the  whole  genome cDNA micro-array  and 
proteomic analyses indicated that EMF may activate several groups of genes that play a role in cell  
division, cell proliferation and cell differentiation. 

The gene expression analyses presented make it very likely that EMFs – RF-EMF and ELF-EMF – 
can change gene expression in human cells. Although the in vitro studies do not allow any conclusions  
concerning health risk, the results are an important pre-requisite for further experiments to elucidate  
the detailed molecular changes in a cell, caused by EMFs. 

REFLEX Project Conclusions: 
Taken together, the results of the REFLEX project were exclusively obtained with in vitro studies 

and therefore, are not suitable for the conclusion that RF-EMF exposure below the presently valid 
safety limits causes a risk to the health of people. 

They move, however, such an assumption nearer into the range of the possible…!

Furthermore,  there  exists  no  justification  anymore  to  claim,  that  we  are  not  aware  of  any 
pathophysiological  mechanisms  which  could  be  the  basis  for  the  development  of  functional 
disturbances and any kind of chronic diseases in animal and man.

Furthermore,  the  REFLEX  data  provide  new information  that  will  be  used,  we  hope,  for  risk 
evaluation by WHO, IARC and ICNIRP.

A further  desirable  objective  should be  the  extension  of  REFLEX investigations  to  appropriate 
animal models and human volunteer studies.
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What phenomena can happen in a living tissue exposed to the EMF?
The exposure to the Non Ionizing Radiations (NIR) can cause different  physical  and biological 

effects,  for  example  a  photochemical  reaction,  the  change  in  the  polarity  of  a  membrane  or  the 
induction  of  an  electrical  current,  with  different  consequences  related  to  the  intensity  and  to  the 
affected tissue.

But  the  existence  of  biological  effects  does  not  necessarily  indicate  a  risk  for  the  health.  The 
biological effects can have or not adverse consequences for the health. Moreover, in some cases the 
biological effects can be beneficial for the health and in fact there are medical practices in which the 
exposure to an electromagnetic field is precisely used with therapeutic purposes.  

In other cases the biological effects can produce pathological conditions (diseases), some troubles or 
inconveniences that, though not pathological, can affect the physical and mental well-being of a person 
and the resultant effect can be considered to be a potential risk for the health.

It is sufficient to remember that the solar light and the ultraviolet radiation can induce the production 
of vitamin D, generate sensation of well-being as well as produce burns and skin cancer.

The effects in a person can be demonstrated by the result of studies or analysis (Ej: a blood test) or 
they can be observed by a doctor (Ej: a radiodermitis or an inflammation) or by the own person (Ej: a 
pain, a nausea, or a luminous perception).

Therefore it is very important to differentiate three situations:

a) The physical changes produced in the live stuff due to the interaction with an EMF.

b) The  biological effects that involve some physiological measurable or perceptible change in a 
vital function that fulfils a cell, organ or tissue.

c) The harmful effects to the health that cause a hurt to the individual because they overcome his 
capacity  of  regulation,  repair  or  compensation  and  can  originate  a  pathological  process. 
(Beneficial effects exist likewise for the health)  

The phenomena produced by the EMF derive from 2 basic mechanisms:
1. The production and orientation of electrical charges (changes of potential)
2. The induction of electrical currents.
Some molecules (for example of water) that form a part of our tissues have their electrical charges 

distributed in such a way that they behave as small magnets, called "dipoles", which are oriented in 
agreement to the sense of the magnetic field, in the same way as the needle of a compass is oriented..!

If the magnetic field is changeable, the "dipoles" move to the pace of the changes in this magnetic 
field.  This  constant  movement  represents  caloric  energy  and  determines  that  it  increases  the 
temperature. This mechanism, in which "the molecules dance to the pace of the radiation frequency", is 
the same phenomenon of which we take advantage to warm a strip of roast or a sump of coffee in a 
microwave oven.

On the other hand, the EMF can produce the induction of electrical currents inside the human body, 
thus being able to modify the intensity or the sense of currents belonging to the neuronal transmissions. 
For this reason it  is recommended as a radioprotection criterion limiting the density of the induced 
currents to a value not bigger than 10mA/m2. This limitation determines that in a nerve with a 1 mm2 

section could not be induced a bigger current than 1nA.
Besides the induced currents and the warming of tissues, have been observed other "non thermal" 

phenomena, such as:
• Changes in the permeability of the cellular membrane for certain ions (Calcium and Potassium).
• Variations in the waves of the electroencephalogram.
• Detriment of the cytotoxic capacity of lymphocytes.
• Changes in the intracellular enzymatic activity.
• Alteration in the permeability of the hematoencefalic barrier.  

The  change  in  the  ionic  permeability  of  the  cellular  membranes  seems  to  be  originated  in  the 
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generation of electrical charges. The cellular membranes of the muscles and the nerves are provided 
with hatches that regulate the pass of the ions, depending on the electrical potential of the muscle or 
nerve in which they are.

The ionic hatches operate as voltage sensors that are opened or closed in agreement to the potential 
of the membrane in which they are. For this reason they have been named "living transistors" and in fact 
they have a better response than the known transistors.

In the ionic channels of the membrane a polypeptide, coiled several times on itself, acts as a "switch" 
that is opened or closed in agreement to the quantity of elementary charges that are deposited on its 
surface. This device is therefore very sensitive to EMF, for that reason it can be used to detect changes 
in the pass of ions. The transfer of calcium ions in the brain is an indicator of the cerebral activity.

This phenomenon is "extremely sensitive to the EMF". Different groups of researchers working at 
independent form have reported with regard to changes of Ca-45 flow in the brain exposed to fields of 
915 MHz, and with SAR lower than 0.05 W/kg...!

A certain physical  agent  has to interact  necessarily with the target  tissue to be able to induce a 
biological effect. The efficiency of this interaction is what determines the biological effect. We can 
know the intimate mechanism of this interaction or solely observe the results of the same one.

If we want to control the magnitude of the effects we must know the value of the physical magnitude 
that provokes the biological effect and the quantitative relation that relates the effect to the reason that 
provokes it.

Especially  when  we  use  the  results  of  the  experiments  performed  with  animals  and  in  vitro 
experiments it is indispensable to know the interaction mechanisms to be able to eventually extrapolate 
them to the possible responses in the human beings.

Indirect Genotoxicity: 
The non ionizing radiation is unable to produce a break of the DNA, since it does not have sufficient 

energy to break any chemical bond. Therefore, in principle, it might not act in a carcinogenesis process.
Nevertheless, a series of recent works, among them the REFLEX project on blood lymphocytes and 

human fibroblasts exposed to EMF, show a very significant increase of the percentage of binuclear 
cells, micro nucleuses and positive comet essays, which implies a clear evidence of genetic damage...

How does it explain that the electromagnetic radiation, which has an insufficient energy to damage 
DNA's molecule, could produce genetic damage?

The hypothesis not confirmed yet, that some researchers use, is that the electromagnetic radiation can 
affect  the  capacity  and  efficiency  of  the  repair  process  of  damaged  DNA.  This  brings  as  natural 
consequence the percentage increase of modified cells. Though the EMF are unable to break a chemical 
bond they can impede the process of repair, for example, causing that the functional groups of dipolar 
enzymes orientate in inadequate form for the chemical union. 

The disturbance of the process of repair constitutes an indirect genotoxic mechanism. This indirect 
genotoxic mechanism can determine a synergic action between the ionizing radiations and the EMF that 
must be studied.

Recommended criteria for the research works:
• The works must be evaluated on the basis of their scientific relevancy and the quality of the used 

methods, which implies that some works must be excluded.
• Necessarily must be used the "double blind" techniques and the environmental conditions must be 

measured and controlled in permanent form.
• The studied population must be homogeneous in what concerns to his "sensitivity" to the awaited 

effects  and  in  opposite  case,  it  will  have  divided  in  representative  groups  of  every  type  of 
population or otherwise will have bear the composition in mind (the case of adults and children).

• The size  of  the  group on  study must  allow that  the  obtained  results  should  have  a  suitable 
statistical weight.

• The exposure to the EMF must be characterized in precise form across all the time that lasts the 
experiment. Preferably there must be used "measurement protocols" where there are specified the 
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measured magnitudes, the spectral region of the EMF, the types of instruments employed and the 
way of using them.

• There must be analyzed all those factors of confusion that could have properties similar to the 
EMF and as such could confound the investigation.

• Must be treated separately the epidemiological studies, the laboratory studies in human beings, 
the studies in animals and the studies in-vitro.

• The "target" populations or groups of control must have characteristics certainly comparable to 
the population in study for the hypothesis being investigated.

• For  every studied effect  it  is  useful  to  have a suitable quantity of  relevant  information from 
independent investigators using different groups of study and methodologies.

• All  the  available  information must  be combined to  evaluate his  consistency as  to be  able to 
determine the eventual need of complementary studies.

• The effects produced by a prolonged exposure to low doses of radiation should be verified in 
widespread experiments, maybe for several years, in conditions near to the reality. In order to 
obtain  information  rapidly,  the  majority  of  the  studies  are  performed  in  shorter  times,  with 
slightly more intense irradiation and at laboratory scale. The extrapolation of the results to the 
real  situation  is,  naturally,  object  of  many  controversies.  The  acceleration  of  the  irradiation 
determines, in some opportunities, the production of warming phenomena which do not agree 
with the real conditions.

• The  epidemiological  studies  must  not  be  masked  by  the  presence  of  other  factors  that 
produce the same results. It is necessary to assure that the unique difference between the target 
group and the group of study is only the use of a cellular telephone. The participants must be 
selected  of  such  form  that  they  must  have  exactly  the  same  habits  and  customs  and  this 
sometimes is intrinsically impossible, since they belong to different social groups.

• The good calibration of the measurement equipment is an indispensable condition to be able to do 
comparisons, as well as the determination of the conditions of the experiment. There should be in 
force a regulation that describes clearly which is the measurement protocol that should be used in 
order to characterize the EMF, what parameters and with what type of equipment they must be 
measured. The measurement equipment is very delicate to operate, must be correctly orientated 
inside the magnetic field, they depend on specialized technicians, the fields are changeable and 
inconstant and are deformed by the presence of objects, by the own operator of the instruments 
and by the instruments themselves. All that can give place to inaccuracies.

The extrapolation from the experiences with animals has difficulties. In the man the resonance 
frequency is between 30 and 40 MHz and in the smallest animals the resonance frequency is naturally 
high since it fits to smaller wave lengths (300 MHz for the monkey and 2500 MHz for a mouse)...!. This 
means that they are more sensitive to the frequencies of the cellular phones and because of it when 
extrapolating from experiences in mice it is necessary to check that the SAR are similar.

There is required that the phenomena that are measured up have a reasonable scientific explanation 
that allows establishing a model that fits with the experimental reality. It is not sufficient to obtain a 
result, is needed to explain the phenomenon, which not always can be fulfilled.

Repair processes and defense systems:
The organism has  different  processes of  repair  and protection that  can eliminate  or  substantially 

mitigate any effect of the exposure to an external harmful  agent.  Such processes can happen at the 
molecular,  cellular,  or  organic  level,  or  can  involve  the  entire  organism.  For  this  reason  in  the 
experiments performed with animals or  in vitro the extrapolation to man of the biological observed 
effects must bear this situation in mind.

Some recommendations related to the EMF technology
Presently we are in the face of the fact that not yet is any certainty about if the use of the cellular 

telephones is absolutely innocuous for the health. Pondering the results of some experiences, though 
they have not been validated still, they turn out to be worrying. Therefore it seems adequate to settle on 
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the sure side of the problem, and so use the precautionary criterion, taking some simple measures to 
avoid eventual unnecessary risks. We consider the following recommendations to be pertinent, part of 
which were inspired in the experience gathered from the actions of the Defensoría del Pueblo de la 
Ciudad de Buenos Aires (Buenos Aires City Ombudsman).

To the Regulatory Authorities:
• The  authorities  responsible  for  the  telecommunications  in  every  country  must  supervise 

permanently the  deployment  of  the  wireless  cellular  networks  of  each one and all  the active 
operators.  The  governing  criterion  must  be  assuring a  uniform coverage of  the  service  area, 
employing the minor possible levels of power density (ALARA Principle).

• Likewise it turns out very advantageous that the authorities responsible for the regulatory norms 
do possess national jurisdiction, reducing to the minimum the risk of facing conflicts among local 
jurisdictions.

• The industry must  be  stimulated  to  perfect  the  design of  the  mobile  equipments,  seeking  to 
increase to the maximum the sensitivity of their receivers. There must be tried that as obligatory 
accessory  there  is  given  the  user  a  "free  hands"  device  with  the  capability  of  reducing 
significantly the SAR absorbed by the body of the user.

• In the surroundings of the base antennas, it is necessary to measure the level of exposure in the 
places of access to the public. This must be done at least once to check that the "limit" values are 
respected and later, if not are executed changes in the orientation or the power of the antenna, and 
do not get interferences in the field, it is possible to trust in the maintenance of the parameters 
initially measured. Otherwise routine measurements should be repeated. If there is any risk of 
persons' permanency in undue places, road signs or protection fences must be placed.

• In the big urban centers is maximum the users' density and for that reason the inmission levels are 
major average. Therefore is suitable to have a system of constant monitoring of the inmission 
levels  (measured  in  mW/cm2)  in  the  most  critical  zones,  with the  purpose  of  preventing  the 
appearance of "warm points".  Suitable technology exists in the world, with available systems 
which registered data can be consulted by the public across Internet.  

• Governments have the obligation to promote the scientific investigation directed to explaining in 
the minor possible time the relation between the EMF and the health of the population exposed to 
them. In this regard is very advisable to promote an active international participation.

• Likewise, the authorities must guard in order that the citizens are correctly informed about the 
knowledge  that  are  acquired  in  these  matters  and  to  advise  adequately  the  users  of 
telecommunication services for a rational utilization of them.

• For their part, the operators' companies must carefully comply with the in force regulations in 
every  country  and  the  competent  authorities  must  jealously  monitor  the  above  mentioned 
fulfilments, promoting in this way the public confidence of the citizens.

To the users of mobile radio electric services:

• Do not allow children to use a cell phone except for emergencies. The developing organs of a 
fetus  or  child  are  the  most  likely  to  be  sensitive  to  any  possible  effects  of  exposure  to 
electromagnetic fields.

• While communicating using your cell phone, try to keep the cell phone away from the body as 
much as  possible.  The amplitude of  the electromagnetic  field is  one fourth the  strength at  a 
distance of two inches and fifty times lower at three feet. Whenever possible, use the speaker-
phone mode or a wireless Bluetooth headset, which has less than 1/100th of the electromagnetic 
emission of  a  normal  cell  phone.  Use of a hands-free ear  piece attachment  may also reduce 
exposures.

• Avoid using your cell phone in places, like a bus, where you can passively expose others to your 
phone’s electromagnetic fields.
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• Avoid carrying your cell phone on your body at all times. Do not keep it near your body at night 
such as under the pillow or on a bedside table, particularly if pregnant. You can also put it on 
“flight” or “off-line” mode, which stops electromagnetic emissions.

• If you must carry your cell phone on you, make sure that the keypad is positioned toward your 
body and the back is positioned toward the outside so that the transmitted electromagnetic fields 
move away from your rather than through you.

• Only use your cell phone to establish contact or for conversations lasting a few minutes as the 
biological effects are directly related to the duration of exposure. For longer conversations, use a 
land  line  with  a  corded  phone,  not  a  cordless  phone,  which  uses  electromagnetic  emitting 
technology similar to that of cell phones.

• Switch sides regularly while communicating on your  cell  phone to spread out your exposure. 
Before putting your cell phone to the ear, wait until your correspondent has picked up. This limits 
the power of the electromagnetic field emitted near your ear and the duration of your exposure.

• Avoid using your cell phone when the signal is weak or when moving at high speed, such as in a 
car or train, as this automatically increases power to a maximum as the phone repeatedly attempts 
to connect to a new relay antenna.

• When possible, communicate via text messaging rather than making a call, limiting the duration 
of exposure and the proximity to the body.

• Choose a device with the lowest SAR possible (SAR = Specific Absorption Rate, which is a 
measure  of  the  strength  of  the  magnetic  field  absorbed  by  the  body).  SAR  ratings  of 
contemporary phones by different manufacturers are available by searching for “sar ratings cell 
phones” on the Internet.

Conclusions
The  cellular  telephony  and  its  possible  risks  for  the  health  is  a  complex  topic  that  needs  the 

specialists' participation of different orientations, such as public health, communications engineering, 
science and technology, radiological protection, instrumentation, statistics, epidemiology, among others. 
To rely on a scientific solid base it is necessary to wait until they conclude the epidemiological studies 
and the laboratory experiences that are carried out.  To arrive at conclusions that  allow taking firm 
decisions, it will be necessary to wait several years. Time is an unavoidable element in the scientific 
research. It is enough to remember that in case of some teratogenic drugs had to pass 20 years to obtain 
conclusive evidences.

In the meanwhile, would be judicious taking the appropriate measures to avoid eventual unnecessary 
risks.

A reasonable criterion is the application of the " Precautionary Principle" in order that the exposures 
are limited through a cost-benefit  analysis  together with the determination of an  α Factor that  get 
consensus from the whole society.  

We also believe that for the case of high frequencies it is also necessary to achieve a consensus for 
getting an RF-EMF α Factor through a similar procedure than here proposed for defining ELF EMF α 
Factor.

For the  α Factor is also needed to apply the ALARA cautionary policy. “As Low As Reasonably 
Achievable” is used to minimize risks, taking into account different factors such as costs, benefits or 
feasibility factors.

The cost-benefit studies allow us to choose the best alternative of protection and simultaneously the 
most beneficial results for the society. 
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