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tion comes a new and a different ex-
posure to EMR.  That it affects our 
bodies is not in doubt.  What are its 
long-term, cumulative impacts is less 
clear.   

While there is no scientific consen-
sus on the risks of EMR for health, 
there are some important trends that 
bear consideration.  Cancer, leukemia, 
neurodegenerative disease, heart prob-
lems, reproductive problems and ef-
fects on the nervous system have all 
been associated with exposure.  So 
have a range of uncomfortable symp-
toms.   

In this and future issues of “EMR 
and Health” we look at what the latest 
scientific research and reviews on 
health are finding.  In this issue we 
feature important new European re-
search from the REFLEX project 
which has identified genetic damage 
from EMR.  We also consider findings 
of a review by Britain’s National Ra-
diological Protection Board and obser-
vations by medical practitioners in 
Ireland.   

In this issue we also provide an 
introduction to the concept of electro-
magnetic radiation that is a valuable 
background for those wishing to mas-
ter the fundamentals for future read-
ing.  

I welcome you to the first edition 
of “EMR and Health” and hope you 
will share with us the fascinating jour-
ney to understanding the impacts of 
growing exposures to EMR on health 
and well-being.                     Editor 
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Genetic damage, effects on hormones, 
cell proliferation and cellular commu-
nication, changes in the balance of 
calcium ions and the production of 
heat shock proteins … these are some 
of the effects of electromagnetic radia-
tion. 

How these biological changes af-
fect health, energy and well-being is 
one of the critical issues of this time. 

Today every man, woman and 
child is affected by EMR.  It is emitted 
by every power line, every electrical 
wire, appliance, computer and elec-
tronic gadget.  It radiates from every 
microwave oven, mobile (cell) phone, 
phone tower and communications 
transmitter.   

EMR is the invisible companion of 
technology.  In an increasingly techno-
logical society, it is a ubiquitous and 
growing phenomenon. 

At the present time, technological 
progress is proceeding at an unprece-
dented rate.  There are now major in-
ternational efforts to expand third 
generation mobile phone networks, to 
introduce voice over internet services, 
to use power lines for broadband 
communications.  World-wide, more 
than 664 million mobile phones are 
now in use. 

As mainstream use of technology 
grows, so does technological innova-
tion.  In this issue we report on a mo-
bile phone that responds to hand sig-
nals, robotic cockroaches and a robot 
that has been taught to dance!   

With every technological innova-
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Damage to DNA, damage to chro-
mosomes, effects on genes and 
changes to cell proliferation and di-
vision have been reported in new 
European research conducted as 
part of the REFLEX project. 

The final report of the Risk 
Evaluation of Potential Environ-
mental Hazards from Low Fre-
quency Electromagnetic Field Expo-
sure Using Sensitive in vitro Meth-
ods (REFLEX) was released in No-
vember last year.   

The report is the result of  a 
four-year research project involving 
12 research teams throughout 
Europe and funded by the European 
Union.  Its aim was to identify bio-
logical effects of ELF (extra low fre-
quency) exposures from the power 
system and RF (radiofrequency) ra-
diation from mobile communica-
tions systems - at levels below inter-
national safety limits. 

The project focused on identify-
ing critical events in the causation of 
disease, such as gene mutation, 
changes to cell proliferation and cell 
death (apoptosis) in living cells. 

One of the significant results to 
emerge was the finding of genetic 
damage.  Studies found single- and 
double-strand breaks in DNA from 
exposure to both ELF and RF radia-
tion.  Because the repair of double-
strand DNA breaks is more prone 
to error, these breaks can lead to 
chromosome aberrations and are a 
potential risk factor for cancer. 

 
Genetic damage in cells exposed 
to ELF  

The research found evidence 
that exposure to low frequency 
fields from electrical sources pro-
duced genetic damage in cells.  It 
found: 
♦ single– and double-strand 

DNA breaks in exposed 
cells; 

♦ errors in  DNA repair of ex-
posed cells, resulting in chro-

mosome aberrations. 
Moreover, studies showed that 

DNA damage was affected by a num-
ber of variables, including: 
♦ time of exposure, with maxi-

mum breaks occurring when 
the signals were on for 5 min-
utes and off for 10  (There 
was no effect from exposure 
to a continuous signal.); 

♦ type of wave (more effects 
occurred when cells were ex-
posed to a sine wave than 
from a power line); 

♦ frequency of the signal, with 
the highest number of breaks 
occurring at 50 Hz followed 
by 16.66 Hz (commonly used 
frequencies of alternating cur-
rent in Europe); 

♦ age of the donors, with more 
breaks occurring in cells of 
older people; 

♦ strength of the signal; 
♦ type of cell (muscle, fibroblast, 

lymphocyte etc); 
♦ heat stress or UVC exposure. 
 
Genetic damage in cells exposed 
to RFR 

Similarly, exposure to radiofre-
quency radiation resulted in genetic 
damage to various cell lines.  Studies 
showed: 
♦ Single– and double-strand 

DNA breaks in exposed cells; 
♦ errors in  DNA repair of ex-

posed cells, resulting in chro-
mosome aberrations. 

 
As for ELF exposure, there was evi-
dence that genetic damage was af-
fected by different factors, such as: 
♦ exposure time 
♦ type of signal and 
♦ strength of the signal. 

 
One series of studies showed that 

genetic damage from RFR was inhib-
ited by the use of ascorbic acid 
(Vitamin C).  There was evidence to 
suggest that damage in one cell line 

may have resulted from an increase 
in free oxygen radicals generated 
during exposure. 

 
Other effects 

The studies also showed effects 
on cell proliferation, cell division (a 
hall-mark of cancer), and cell death.  
However, these effects were not al-
ways “clear-cut and unequivocal”. 

Some studies showed that expo-
sure to mobile phone signals of 900 
and 1800 MHz activated a stress re-
sponse in cells. 

 
Conclusion 

The REFLEX project set out to 
establish whether or not electromag-
netic fields affected cellular functions 
critical for the onset of disease.  
“Failure to observe the occurrence 
of such key critical events in living 
cells after EMF exposure would have 
suggested that further research ef-
forts in this field could be suspended 
and financial resources be reallocated 
to the investigation of more impor-
tant issues.  But as clearly demon-
strated, the results of the REFLEX 
project show the way into the oppo-
site direction.” 

 “Taken together, the results of 
the REFLEX project were exclu-
sively obtained in in vitro studies and 
are, therefore, 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 as-
sumption nearer into the range of 
the possible. Furthermore, there ex-
ists no justification anymore to 
claim, that we are not aware of any 
pathophysiological mechanisms 
which could be the basis for the de-
velopment of functional disturbances 
and any kind of chronic diseases in 
animal and man.”   

 
<http://www.itis.ethz.ch/downloads/
REFLEX_Final%20Report_171104.
pdf> 

Genetic effects of  EMR 

 Research from the European REFLEX project has found cell damage at levels of  
exposure below international standards. 
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is that the widespread use of mobile 
phones is a relatively recent phe-
nomenon and it is possible that ad-
verse health effects could emerge 
after years of prolonged use.”  Sir 
William believes that precautions 
should be adopted by “all involved 
in this area - including government, 
the mobile phone industry and all 
who choose to purchase a mobile 
phone for themselves, or their fam-
ily, or their children.” 

 
The report is available from: 
< h t t p : / / w w w . n r p b . o r g /
publications/documents_of_nrpb/
abstracts/absd15-5.htm> 

  
 

 
  
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

hypersensitivity arising from 
exposure to a range of elec-
tromagnetic fields (EMFs) 
encountered in everyday 
life.” 

♦ “Sixth, ... children might be 
more vulnerable to any ef-
fects arising from the use of 
mobile phones because of 
their developing nervous sys-
tem, the greater absorption 
of energy in the tissues of the 
head and a longer lifetime of 
exposure.” 

♦ “Seventh, there are ongoing 
concerns in the UK about 
the use of Terrestr ial 
Trunked Radio (TETRA).” 

♦ “Eighth, there remain par-
ticular concerns in the UK 
about the impact of base sta-
tions on health, including 
well-being.”  

In summary, “The Board believes 
that the main conclusions reached in the 
Stewart Report in 2000 still apply today 
and that a precautionary approach to the 
use of mobile phone technologies 
should continue to be adopted.” 

Sir William Stewart, Chairman of the 
NRPB and chief author of the 2000 re-
port, believes that mobile phones are 
not necessarily “without potential ad-
verse health effects”.  He said, “The fact 

On 11 January Britain’s National Ra-
diological Protection Board (NRPB)  
released its 2004 report on “Mobile 
Phones and Health”.  The document 
updates its 2000 Report, widely 
known as the Stewart Report. 

The latest document, endorses the 
recommendations of the Stewart Re-
port (see box) and advises precaution-
ary use of mobile phone technology.    

“There is a lack of hard informa-
tion showing that the mobile phone 
systems in use are damaging to 
health”, it states.  However, it contin-
ues with a number of pertinent obser-
vations. 

♦ “First, the widespread use 
of mobile phone technolo-
gies is still fairly recent and 
technologies are continuing 
to develop at a pace which 
is outstripping analyses of 
any potential impact on 
health” 

♦ “Second, there are data 
which suggest that RF 
fields can interfere with 
biological systems” 

♦ “Third, because the use of 
mobile phone technologies 
is a fairly recent phenome-
non, it has not yet been 
possible to carry out neces-
sary long-term epidemiol-
ogical studies and evaluate 
the findings.”   

♦ “Fourth, a recent paper has 
suggested possible effects 
on brain function resulting 
from the use of 3G 
phones,”   

♦ “Fifth, populations are not 
homogeneous and people 
can vary in their suscepti-
bility to environmental and 
other challenges. … A 
number of people also re-
port symptoms they as-
cribe to electromagnetic 

“The Board believes that the 
main conclusions reached in 
the Stewart Report in 2000 
still apply today and that a 
precautionary approach to 
the use of  mobile phone 
t e c h n o l o g i e s  s h o u l d 
continue to be adopted.” 

Stewart Report, 2000 
 

This report, entitled “Mobile Phones 
and Health”, was produced by the 
NRPB’s Independent Expert Group 
on Mobile Phones (IEGMP).  It 
stated: 
“ The balance of evidence to date sug-
gests that exposures to RF radiation 
b e l o w  N R P B  a n d  I C N I R P 
(International Commission on Non-
Ionizing Radiation Protection) guide-
lines do not cause adverse health ef-
fects to the general population.  
“ There is now scientific evidence, 
however, which suggests that there 
may be biological effects occurring at 
exposures below these guidelines.  
“ We conclude therefore that it is not 
possible at present to say that expo-
sure to RF radiation, even at levels 
below national guidelines, is totally 
without potential adverse health ef-
fects, and that the gaps in knowledge 
are sufficient to justify a precautionary 
approach.  
“ We recommend that a precautionary 
approach to the use of mobile phone 
technologies be adopted until much 
more detailed and scientifically robust 
information on any health effects be-
comes available.”        

Mobile Phones and Health 
A precautionary approach to mobile phone technology has been recommended by 

Britain’s peak radiation authority. 
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ELF Fields 
(from electri-
cal sources) 
   
Researchers in Italy have 
found evidence that bio-

logical effects of 50 Hz magnetic 
fields depend on the shape of the 
wave.  B Del Re and team exposed 
bacteria to a pulsed-square wave and a 
sinulsoidal magnetic field.  They found 
that the effects were greater in cells 
exposed to the pulsed-square wave.  
(Del Re B, et al, Radiat Environ Biophys 
43(4):265-70, 2004.) 

¹ 
 

ELF may affect heart rate.  Ko-
rean researcher J Jeong exposed rats 
to a 60 Hz magnetic field of 20G for 1 
or 5 days.  The research found that 
exposure for one day suppressed the 
increase of heart rate by affecting ven-
tricular repolarization.  (Jeong, J et al, 
Auton Audacoid Pharmacol 25(1):17-23, 
2005) 
 

¹ 
 

German research by J Rollwitz 
found that exposure to 50 Hz fields 
can elicit the formation of free radi-
cals.  “Our findings show a significant 
increase of free radical production 
after exposure to 50 Hz electromag-
netic fields at a flux density of 1 mT to 
mouse  bone  marrow-der ived 
promonocytes and macrophages, indi-
cating the cell-activating capacity of 
extremely low frequency magnetic 
fields”.  (Rollwitz, J et al, Biochim Bio-
phys Acta 1674(3):231-8, 2004.) 
  

¹ 
 
A Dattilo from Italy has shown 

that pollen tube growth is affected by 
50 Hz magnetic fields as a result of 
changes in the cytoplasm of the tube.  
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acute exposure to high power GSM 
… microwaves.”  (Mausset-Bonnefont 
A et al, Neurobiol Dis 17(3):445-54, 
2004.) 

 
¹ 

 
People living near mobile phone 

towers report a range of symptoms, 
according to a Polish study.  A Bort-
kiewicz used a questionnaire to gather 
data on the prevalence of symptoms.  
The results showed symptoms 
“mostly of the circulatory system, but 
also of sleep disturbance, irritability, 
depression, blurred vision, concentra-
tion difficulties, nausea, lack of appe-
tite, headache and vertigo.”   The 
symptoms were observed whether or 
not the subject was aware of the pres-
en c e  o f  th e  ph on e  tow er .  
(Bortkiewicz, A et al, Med Pr, 55
(4):345-51, 2004.) 
 

¹ 
 
A Ahlbom and coworkers from 

Sweden’s Karolinska Institute have 
published a review of the effects of 
RF radiation on human health.   

“Results of these studies to date 
give no consistent or convincing evi-
dence of a causal relation between RF 
exposure and any adverse health ef-
fect.  On the other hand, the studies 
have too many deficiencies to rule out 
an association.  A key concern across 
all studies is the quality of assessment 
of RF exposure.  Despite the ubiquity 
of new technologies using RFs, little is 
known about population exposure 
from RF sources and even less about 
the relative importance of different 
sources.  Other cautions are that mo-
bile phone studies to date have been 
able to address only relatively short lag 
periods, that almost no data are avail-
able on the consequences of child-
hood exposure, and that published 
data largely concentrate on a small 
number of outcomes, especially brain 

(Dattilo, A et al, Bioelectromagnetics 26
(2):153-6, 2005.) 

 

 Radiofrequency 
radiation (from 
telecommunica-
tions sources) 

 
Turkish research has found a cor-

relation between mobile phone use 
and certain symptoms.  K Balikci 
found that using a mobile phone did 
not correlate with dizziness, shaking in 
the hands, speaking falteringly and 
neuro-psychological discomfort.   

However, there was statistical evi-
dence that a “mobile phone may cause 
headache, extreme irritation, increase 
in the carelessness, forgetfulness, de-
crease of the reflex and clicking sound 
in the ears.”  (Balikci, K et al, Pathol 
Biol (Paris) 53(1):30-4, 2005.)  
 

¹ 
 

Italian researcher M Barteri exam-
ined the effects of mobile phone ra-
diation on the enzyme acetylcholi-
nesterase.  The results showed that 
“radiofrequency (RF) radiations irre-
versibly affect the structural and bio-
chemical characteristics of an impor-
tant CNS enzyme.”  (Barteri, M et al,
Biophys Chem 113(3):245-53, 2005.) 
  

¹ 
French researchers have demon-

strated molecular changes from mo-
bile phone radiation.  A Mausset-
Bonnefont exposed rats’ heads to 900 
MHz for 15 minutes at a SAR of 6 
W/kg.  The exposure resulted in an 
effect on glial cells, suggesting neu-
ronal damage, especially in the stria-
tum.  Effects were noted on several 
receptors. 

“Our results provide the first evi-
dence for rapid cellular and molecular 
alterations in the rat brain after an 
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tumor and leukemia.”  (Ahlbom, A, et 
al, Environ Health Perspect, 112(17):1741-
54, 2004.)  

 
¹  

 
 A group of German doctors has 

found an increased incidence of cancer 
around mobile phone towers.  In this 
pilot study, the doctors analysed data of 
close to 1000 patients. 

“The result of the study shows that 
the proportion of newly developing can-
cer cases was significantly higher among 
those patients who had lived during the 
past ten years at a distance of up to 400 
metres from the cellular transmitter site, 
which has been in operation since 1993, 
compared to those patients living fur-
ther away, and that the patients fell ill on 
average 8 years earlier.”   

The study also found that after five 
years of exposure, people had three 
times the risk of developing cancer of 
those living further from the transmit-
ter.  (Presentation by Dr Horst Eger to 
Workshop on “Are RF-fields able to 
raise the risk of cancer?”, 15-
17.11.2004.) 

 
¹ 

 
A Swedish team has found a correla-

tion between the output power of mo-
bile phone handsets and health.  O Hall-
berg and O Johansson obtained statis-
tics from Sweden, Norway and Den-
mark for employee absenteeism and 
GSM base station coverage.  In all three 
countries, absenteeism was greatest in 
sparsely populated regions with low 
GSM coverage, where mobile phones 
operated at higher output power. 

Operation of mobile phones at 
higher output power was associated 
with immune-related conditions: 
♦ an increase in absenteeism 
♦ cancer-related diseases 
♦ longer recovery times after ill-

ness  
♦ nervous system problems 
It was not related to death from circula-
tion problems or Multiple Sclerosis. 

The authors conclude “We strongly 
recommend halting any further roll-out 
of the next generation mobile systems 

before we  understand this strong cor-
relation between GSM coverage and 
health degradation.”  (Hallberg, O et 
al, Electromagnetic Biology and Medicine 
23:229-39, 2004.) 
 

¹ 
 

How frequent is mobile phone use 
among primary school children?  Ger-
man researchers E Böhler and J Schüz 
conducted a survey of 1933 primary 
school children in Mainz with an aver-
age age of ten years.  They found that: 
♦ 1/3 of children owned a mo-

bile phone 
♦ 6.2% used it daily 
♦ 6.4% used it several times per 

week 
♦ 45.3% used it only occasionally 
♦ 41.6% had never used a mobile 

phone. 
“The probability of owning a cellular 
telephone among children was associ-
ated with older age, being male, having 
no siblings, giving full particulars to 
height and weight, more time spent 
watching TV and playing computer 
games, being picked up by their par-
ents from school by car (instead of 
walking or cycling) and going to bed 
late.”  (Bohler, E et al, European Journal 
of Epidemiology 19(11):1043-50, 2004.) 
 

¹ 
  
N Mahrour and team in France 

examined the effects of mobile phone 
radiation at 900 MHz on the cellular 
process of endocytosis.  They found 
that the electrical field of the exposure 
was responsible for an increase in the 
rate of endocytosis which they de-
scribe as “one of the most fundamen-
tal physiological functions of the 
cells.”  (Mahrour, N et al, Biochem Bio-
phys Acta 1668(1):126-37, 2005.) 
 

¹ 
 

 Static fields 
A paper, produced by members of 

the World Health Organisation 
(WHO), describes the process and 
methods of developing the WHO 

monograph on static fields.  (van De-
venter et al, Prog Biophys Mol Biol 87(2-
3):355-63, 2005.) 
 

¹ 
 
   Other News 
 W Tiller has described energetic 

aspects of medicine and healing.  “A 
new theoretical model of nature is 
provided … A new perspective on 
what constitutes the whole person is 
also provided”.  (J Altern Complement 
Med 10(5): 867-77, 2004.) 

 
¹ 

    

 No Effects 
♦ of mobile phone radiation on 

heat-shock proteins (Lim et al, 
Radiat Res 163(1):45-52, 2005.) 

♦ of mobile phone radiation on 
the ear (Pau et al, Otolaryngol 
Head Neck Surg 132(1):43-49, 
2005.) 

♦ of mobile phone radiation on 
synthesis of melatonin and se-
rotonin (Hata et al, Bioelectro-
magnetics 26(1):49-53, 2005.) 

♦ of household domestic expo-
sure on mammary tumours 
(Beniashvili et al, Med Sci Monit 
11(1):10-13, 2004.) 

♦ of household appliances on 
brain tumours (Kleinerman, 
Am J Epidemiol 161(2):136-46, 
2005.) 

♦ on breast cancer (Forssen, U et 
al, Am J Epidemiol 161(3):250-9, 
2005.) 

 
¹ 

RF - radiofrequency radiation 
(including mobile technology) 

ELF—extra-low frequency 
radiation (including electrical 
sources) 

♦ 0.1 mT = 1000 mG 

♦ 0.01 mT = 100 mG 

♦ 1 µT = 10 mG 
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The hypothesis has already been 
tested.  If you give iron to a cancer 
cell and expose it to EMR, free radi-
cals result. 
 
Is there funding to carry on this 
work? 

There is no funding.  There is no 
independent research now in the US, 
only industry-funded research.  In-
dustry wants certain results to show 
safety.   

Independent research is stopping 
at the time when more and more 
people are using mobile phones. 

I am no longer conducting re-
search into EMR.  It will be difficult 
to set up again because this would 
require personnel and equipment 
and would be a costly exercise. 

 
At this conference we’ve seen 
work presented that suggests that 
genetic damage  caused by ionis-
ing radiation is transferred to 
subsequent generations.  Do you 
think that nonionising radiation 
is causing transferable genetic 
mutations in the population? 

This could happen if the sperm 
or ovaries are damaged.  There is a 
study that shows sperm damage to 
the fifth generation [of rodents]. 

 
What do you see as the long-term 
cumulative impact of society’s 
use of electric and communica-
tions technology? 

The worst case scenario is can-
cer.  Cell phone signals, if genotoxic, 
may cause an epidemic of cancer 
within 20 years of the widespread 
use of this technology.  The test of 
this will be a large  population ex-
posed for a long period of time. 

Another possible problem is 
neurodegenerative diseases such as 
Alzheimer’s. 

 
Postscript:  Dr Lai is now conducting re-
search into cancer treatment. 

 

Dr Henry Lai is a leading international 
researcher who has been investigating 
the effects of EMR since 1980.  In 
collaborations with other scientists, he 
has produced some ground-breaking 
results. 

Drs Lai and Singh found single– 
and double–strand breaks in the DNA 
of rats’ brains when the animals were 
exposed to both RF and 60 Hz fields.  
The team found that melatonin pre-
vent DNA damage. 

Dr Lai also found evidence that 
microwave radiation retarded learning 
in rats performing a memory-related 
task.   

More recently, Dr Lai has pro-
posed a theoretical mechanism to ex-
plain how 50/60 Hz fields cause 
health problems.  He suggests that 
magnetic fields initiate an iron-
dependent process that generates free 
radicals and leads to cell death.   

Dr Lai spoke to EMR and Health at 
last year’s London conference on 
Childhood Leukemia.  

 
In the time that you have been re-
searching the issue, have you come 
to any personal conclusions about 
the risk of EMR for human health? 

There’s a cause for concern espe-
cially for ELF.  Animal studies show 
effects.  Is this a health or a biological 
effect?  Do biological effects become 
health effects?  Repeated exposure 
reduces homeostasis and leads to sys-
tems changing.   

Studies on radiofrequency show 
that, at repeated exposures, animals 
become more sensitive to radiation.  
The body remembers effects, like re-
membering a bee sting.  This is an im-
mune response. 

This effect has implications for 
our use of technology. 

 
You’ve proposed a mechanism by 
which EMR could cause health 
problems without heating. What do 
you see as the next step in testing 
your hypothesis? 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Frequency  
♦ the number of wave patterns 

(cycles) to pass a given point in a 
second 

♦ measured in Hertz (Hz) 
♦ 1 cycle per second = 1 Hz 
♦ wavelength for 60 Hz of US 

power system is 5000 km;  wave-
length of microwave oven (2450 
MHz) is 12.2 cm. 

 
Ionising radiation 
♦ radiation that has the capacity to 

break covalent chemical bonds 
♦ includes nuclear radiation and x-

rays 
 
Nonionising radiation 
♦ radiation without the capacity to 

directly break covalent chemical 
bonds 

♦ includes ELF, microwave/RF 
radiation and visible light 

 

Dr Henry Lai - 
interview 
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What is EMR? 
Electromagnetic radiation is the en-
ergy that radiates from any moving 
electrical current.  It is comprised of 
both a magnetic and an electric 
field.   
 
Doesn’t EMR occur naturally in 
the environment? 
EMR is a phenomenon of nature 
and has been part of the environ-
ment since time immemorial.  Its 
natural forms we experience as light, 
as warmth from the sun, as the 
earth’s magnetic field and during 
thunderstorms. 

Artificial EMR entered our envi-
ronment much more recently.  The 
advent of power networks and tele-
communications systems developed 
in the late 1800s but were not in 
common use till the 1900s.    How-
ever, the widespread use of mobile 
phones is only about a decade old.   

The use of EMR-emitting tech-
nologies is growing exponentially 
with more and different technolo-
gies entering the market each year.  
Artificial EMR has different charac-
teristics to naturally occurring radia-
tion. 

 
What are the characteristics of 
EMR? 
Electromagnetic signals are charac-
terised by their frequency and their 
intensity.  Signals can be pulsed (as in 
the case of digital mobile communi-
cations) or modulated (in which either 
the frequency or strength of the sig-
nal is changed).   

Modulated waves carry informa-
tion and can be superimposed on a 
carrier wave. 
 
What’s the difference between 
radiation from powerlines and 
mobile phones? 
Powerlines and electrical appliances 
operate at a frequency of 50 Hz 

  

Direct Current (DC) 
♦ fields generated by batteries that 

do not generate an alternating 
wave and therefore have no fre-
quency 

 
Alternating current (AC) 
♦ the current from a power genera-

tor and the electrical system that 
flows backwards and forwards   

♦ it is usually depicted as a sine wave 
as shown below 

 
 
 
 
ELF 
♦ radiation in the extra low fre-

quency part of the spectrum 
♦ includes frequencies of interna-

tional electrical networks of 50 Hz 
(Europe and Australia) and 60 Hz 
(US). 

♦ consists of an electric and mag-
netic field 

 
Electric field 
♦ present when an appliance is 

turned on even if it is not operat-
ing 

♦ blocked by solid objects 
♦ radiates out from the wire 
♦ measured in volts per metre (V/

m) 
 
 
 
 
Magnetic field 
♦ present when appliance is operat-

ing 
♦ not easily blocked by solid objects 

but diminishes with distance 
♦ radiates around the wire 
♦ measured in milligauss (mG) 
 
 
 
 
 
Radiofrequency radiation (RFR) 
♦ higher frequency radiation used by 

communications systems. 
♦ used in technologies such as mo-

bile communications, radios, TVs, 
paging antennas, computers 

♦ measured in microwatts per square 
centimetre (µW/cm2) 

(Australia & Europe) and 60 Hz 
(US).  They generate electromagnetic 
fields whose wavelengths are thou-
sands of kilometres long.   

Mobile phones, phone towers 
and other radiocommunications de-
vices operate at much higher fre-
quencies (mobile phones operate in 
the Megahertz region of the spec-
trum) where wavelengths are much 
shorter. 

In theory, powerlines emit a sig-
nal that is a continuous, smooth sine 
wave (as in the picture on the right).  
Modern mobile telecommunications 
often uses a digital or pulsed signal 
that is a distortion of the continuous 
sine wave and is often considered to 
be more biologically active than a 
continuous wave. 
 
What about transients? 
Transients are distortions in the sine 
wave that occur when electrical 
equipment is switched on or off.  
They have the effect of creating a 
high frequency signal that is super-
imposed on the 50/60 Hz signal pro-
duced by the power station. 
 
 
 
 
 
 
Does EMR cause health prob-
lems? 
It is well-known that ionising radia-
tion and levels of radiation greater 
than international standards can 
cause health problems. 

Whether everyday levels of expo-
sure to EMR is safe is less clear and 
there is no scientific consensus on 
the issue.  At this point in time there 
is no conclusive proof that everyday lev-
els of exposure cause health prob-
lems.  However, there is evidence of 
risk.  

 

Background on EMR 
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Swedish mobile phone report 
Sweden’s Independent Group on 
Electromagnetic Fields released its 
latest report on “Mobile Telephony 
and Health Risks” on December 20.   

The Group, chaired by Professor 
Anders Ahlbom, was cautious in its 
findings which include the following: 

♦ “For RF exposure the 
number of studies available 
today is too small to allow 
conclusions as to whether 
such fields can cause vari-
ous symptoms.” 

♦ “no single clear effect on 
cognitive function can be 
identified.” 

♦ “the relevance of minor 
alterations on EEG and 
sleep on health is not sig-
nificant.” 

♦ “possible [memory] effects 
do not seem to be detri-
mental.” 

For brain tumours, the group re-
ferred to the Swedish study that 
“suggests that long term use of mobile 
phones increases the risk of acoustic 
neuroma, at the side of the head 
where the phone is used.” 

On the topic of children, the 
Group urged precautions to reduce 
exposure.  “Given scientific uncer-
tainty SSI [Swedish Protection 
Agency] has adopted precautionary 
approaches for both ELF and RF 
which we endorse.” 
< w w w . s s i . s e / e n g l i s h /
EMF_exp_Eng_2004.pdf> 
 
 
Call for new standards 
International scientists and medical 
practitioners have called for a reduc-
tion in international safety standards.  
In a letter to the European Parliament, 
known as the Helsinki Appeal, signa-
tories call for the adoption of tighter 
standards for public health protection 

and for further funding for scientific 
research.   

The full text of the Appeal can be 
found on page 11. 
 
 
Focus on schools 

A British legal judgement has 
paved the way for phone companies 
to build mobile phone towers near 
schools.  A Court has given approval 
for the construction of a mobile 
phone tower housing antennas for 
three operators, within 400 metres of 
three schools in Harrogate.  The beam 
of highest radiation from the towers is 
expected to fall on the two primary 
schools.  The Court’s decision was 
upheld by the Court of Appeals and 
was not contested by the Deputy 
Prime Minister in the House of Lords.  
(Independent 19.12.04.) 
 
 
Court rejects tower 

 A South Australian Court has re-
jected an application for a mobile 
phone tower.   On 18 November the 
Environment, Resources and Devel-
opment Court of SA refused Hutchi-
son’s appeal to construct a 3G mobile 
phone tower at Adelaide University.  
The application had previously been 
rejected by Mitcham City Council.  
The proposal consisted of a 25 m 
monopole, three panel antennas, a 
parabolic antenna, an equipment shel-
ter and a security fence. 

The Court’s refusal of Hutchison’s 
appeal stemmed from the adverse vis-
ual impact the proposal would have 
on surrounding properties including 
historic Claremont House, which did 
not comply with Council’s Develop-
ment Plan.  (http://www.courts.sa.
g o v . a u / c o u r t s / e n v i r o n m e n t /
j u d g m e n t s / 2 0 0 4 _ 7 - 1 2 /
hutchison_v_mitcham.html) 

 
 

Court orders transmis-
sions off 

An Australian court has ordered a 
carrier to cease transmission from its 
newly-constructed mobile phone 
tower. 

The tower was constructed by Op-
tus as a “low impact” facility, a classi-
fication that would exempt it from 
council approval.  However, Canada 
Bay Council maintained that, because 
the facility was constructed in a heri-
tage area, it could not therefore be 
classified as “low impact” and should 
have had council approval.   

On 5 November 2004 the NSW 
Land and Environment Court found 
that the facility was not low impact 
and therefore required council ap-
proval.  It ordered that transmissions 
cease while the carrier applied to 
council for planning permission.  
(www.lawlink.nsw.gov.au) 

 
 

Kids phone rings out 
Britain’s first mobile phone de-

signed for young children has been 
withdrawn from the market.  Its 
manufacturer, Commun8 has sus-
pended sales of the MyMo phone just 
five months after the product was 
launched.  The company’s decision 
follows the release of the latest Stew-
art Report which recommended pre-
cautions for children using mobile 
phones.  (Lond Times 11.01.05.) 

 
 

Kid targets  
South Africa’s Advertising Stan-

dards Authority has ordered Nokia to 
withdraw a mobile phone advertise-
ment targeting young children and not 
to use it in the future.   

The advertisement for a Nokia 
2300 appeared in a booklet from 
“Mindset Learn” which is a TV pro-
gram geared to the teenage market.   

The Authority ruled that “cell 
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phones are potentially dangerous to 
children”, that “the advertisement tar-
gets children” and that it “advertises 
cell phones for non-essential pur-
poses.”  (Saturday Star 18.12.04.) 

 
 

US legal decision 
A US judge has ruled against a com-
munity organisation in a legal contest 
with Federal authorities over RF stan-
dards. 

The EMR Network took legal ac-
tion against the Federal Communica-
tions Commission (FCC), arguing that 
its radiofrequency standard should be 
revised to address non-thermal effects 
of exposure.    

On 7 December in the Court of 
Appeal, Judge Stephen Williams af-
firmed the decision of a previous 
court hearing against requiring such a 
revision.  

The EMR Policy Institute, which 
assisted the EMR Network, is now 
considering an appeal to the Supreme 
Court.  (http://emrpolicy.org/
litigation/case_law/) 

 

Safe Schools 
On 7 February the Vancouver 

Schools Board passed a resolution on 
mobile phone towers in schools.  “IT 
IS RECOMMENDED THAT no 
further installations of cellular antenna 
be permitted on any school building 
or school grounds regularly used by 
students.”  The Board also recom-
mended that planning policies be 
amended to state that any installation 
of cellular antenna within 305m (1,000 
feet) of a school be considered an in-
compatible use and that the Board be 
notified of any potential installation.  
< h t t p : / / w w w . v s b . b c . c a > . 
 
  
Wider reach? 
As the Australian Communications 
Authority (ACA) prepares to intro-
duce broadband over power line ser-
vices, it has launched a broadband 
information portal.  It can be found at 
< h t t p : / / i n t e r n e t . a c a . g o v . a u /
A C A I N T E R . 3 9 9 7 7 5 2 :
S T A N D A R D : 9 9 0 5 5 0 6 2 3 :
pp=PC_2703,pc=PC_2845>. 

 

Computers and  
Glaucoma Risk 

 
Computer use may be a risk factor 
for glaucoma, according to recent 
research from Japan. 

Dr Masayuki Tatemichi from 
Tokyo's Toho University studied 
the connection between computer 
use and visual problems on a group 
of more than 10 000 Japanese work-
ers.   

The study found that there was a 
relationship between computer use 
and refractive errors (near and far-
sightedness).  Further, there was a 
higher rate (nearly double) of glau-
coma in heavy computer users with 
refractive errors.  

Glaucoma is an eye disease that 
manifests symptoms of visual dis-
ruption and headaches and can lead 
to blindness. 
 
(Tatemichi, M et al, J Epidemiol Com-
munity Health, 58(12):1021-7, 2004.) 
  

 

Irish doctors have called on their 
Government to take decisive action 
on EMR.   

The Irish Doctors’ Environmental 
Association (IDEA) has adopted a 
position on EMR in which it states 
that “a sub-group of the population 
are particularly sensitive to exposure 
to different types of electro-magnetic 
radiation.”  

It has called on the Irish Govern-
ment to review information on health 
effects, to initiate research and to in-
vestigate forms of treatment.  It has 
recommended the establishment of a 
database of people suffering adverse 
symptoms and that treatment is pro-
vided by the State.   

IDEA has also called for “the 
strictest possible safety regulations” 
for mobile phones and phone towers 
and recommended the conservative 
standard adopted in some parts of 
New Zealand.   

In making these recommenda-

tions, IDEA cites the following evi-
dence. 

♦ “An increasing number of 
people in Ireland are com-
plaining of symptoms 
which, while they may vary 
in nature, intensity and du-
ration, can be demon-
strated to be clearly related 
to exposure to electro-
m a g n e t i c  r a d i a t i o n 
(EMR).” 

♦ “International studies on 
animals over the last 30 
years have shown the po-
tentially harmful effects of 
exposure to  e lectro-
magnetic radiation. In ob-
servational studies, animals 
have shown consistent dis-
tress when exposed to 
EMR. Experiments on tis-
sue cultures and rats have 
shown an increase in malig-
nancies when exposed to 

mobile telephone radia-
tion.”  

♦ “Studies on mobile tele-
phone users have shown 
significant levels of dis-
comfort in certain indi-
viduals following exten-
sive use or even, in some 
cases, following regular 
short-term use.”  

♦ “The current safe levels 
for exposure to micro-
wave radiation were de-
termined based solely on 
the thermal effects of 
this radiation. There is 
now a large body of evi-
dence that clearly shows 
that this is not appropri-
ate, as many of the ef-
fects of this type of ra-
diation are not related to 
these thermal effects.”  

<(http://www.ideaireland.org/emr.
htm> 

Doctors’ statement on EMR  
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Nano-computers 
Californian scientists have developed 
an alternative technology to transis-
tors, the building blocks of the mod-
ern computer.  Researchers from  
Hewlett Packard Laboratory’s Quan-
tum Science Research Group have 
invented the “cross-bar latch” - a tiny 
device that can perform basic comput-
ing functions.  Several thousand cross-
bar latches could fit across the diame-
ter of just a single human hair.   

“With the cross-bar latch, we now 
have the final component theoretically 
needed for performing the multiple 
processing steps required for useful 
computing at the nanoscale,” said sci-
entist Duncan Stewart.   

The research was published in the 
February issue of the Journal of Ap-
plied Physics.  (HP Press Release, 
01.02.05.) 
 
 
 
Hot topic for  
family men 
Laptop computers may be a risk factor 
for infertility according to a new study 
from the US.  Dr Yefim Sheynkin of 
the State University of New York has 
found that using a laptop computer on 
the thighs elevates temperature of the 
scrotum by up to 2.8° C.  Such eleva-
tions of temperature are known to 
have an effect on male fertility.   

Dr Sheynkin’s pilot study,
conducted on 29 male volunteers aged 
21 to 35, was published in the journal 
Human Reproduction.  Dr Sheynkin 
plans to follow up with further re-
search on the topic.  (New Scientist 
09.12.04.) 
 

years, that looks, smells and behaves 
like a cockroach.  Its purpose is to 
infiltrate the cockroach community 
and influence behaviour of its fellows 
to lure them into the light and capture 
or annihilation. 

Researchers expect to extend the 
project to create robotic duplicates of 
other species to help control animal 
behaviour.  (www.news.com.au, 
16.11.04.) 

 
 

 Technology in the groove 
And on the topic of robots, Japa-

nese researchers have developed a ro-
bot that can perform a traditional 
Japanese dance.  Prof Katsushi Ikeu-
chi from Tokyo University said that 
the project is aimed at preserving tra-
ditional dances, which are becoming a 
rarity, for future generations.  (uk.
news.yahoo.com, 12.01.05.) 

 
 
 

Talk is cheap 
Mobile phone manufacturers are 

encouraging people to throw away 
their mobile phones.  Motorola has 
developed a plastic mobile device de-
signed to be discarded when the bat-
tery runs out.  The cheap disposable 
phone will be sold as part of an inex-
pensive pre-paid package.  (Daily Tele-
graph 04.01.05.) 

 
 

Hyper-mobile 
Now there’s a mobile phone for peo-
ple who are really on the move.  Sam-
sung Electronics has developed a 
phone that responds - not just to the 
push of a keypad - but to a range of 
movements. 

The mobile phone’s three-
dimensional movement recognition 
allows it to interpret waves, shakes or 
even numbers traced while holding it 
in the air.  (Age 13.01.05.) 

 

Scan to suit 
Holographic scanning is the latest 

technology to find its way into the 
fashion industry. 

Now customers can walk into an 
Intellifit scanning device which beams 
them with radiofrequency radiation 
and produces a 3D holographic image 
of their body.  The image can be used 
for identifying suitable styles or pro-
viding tailor-made garments. 

The technology, produced by Pa-
cific Northwest National Laboratory, 
is already being used in some US 
clothing stores and is being considered 
for use in airports, prisons and secu-
rity buildings.  (Australian IT 23.11.04.) 

 
 
Mobile explosion 
The number of mobile phones sold 
throughout the world reached 664.5 
million in 2004.  That represents a 
29% increase in sales from 2003.  
(SMH 01.02.05.) 
 
 
Mobile takeover? 
There are now more mobile phones in 
Czechoslovakia than there are people.  
The country’s network operators have 
recorded listings for 10.7 million mo-
bile phones, compared with only 10.2 
million people!  Are the phones now 
talking to each other?  (Australian IT 
20.01.05.) 
 
 
Launch of the e-roach 

Highly intelligent, coldly calculat-
ing, clad in shining armour, this is a 
robot designed to lurk in the dark, 
manipulate his fellow creatures and 
lead them to their doom.   

No, it’s not a scene from the latest 
sci-fi thriller.  It’s the latest engineer-
ing development from a team of re-
searchers in three European countries. 

The InsBot is a robotic cockroach 
(yes, cockroach) developed over three 
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EMF-team Finland                                             Helsinki 01.01.2005 
P.O. Box 1040 
FIN-04431 JÄRVENPÄÄ 
EMF-team.Finland@jippii.fi 

 
Helsinki Appeal 2005 
 
Dear Member of  the European Parliament, 
 
We, undersigned physicians and researchers, feel great concern about the Precaution-
ary Principle not being sufficiently applied to the electromagnetic fields, especially in 
the radio- and microwave frequency bands. 

 
New applications of wireless technologies are continually being introduced, regardless 
of the fact that there are plenty of qualified scientific reports reporting possible health 
risks. According to several studies, both in the cell and animal studies, mobile phone 
and other RF radiation can induce various disturbances, such as increasing the perme-
ability of the blood-brain-barrier. Also disorders of EEG electroencephalography) and 
cognitive functions and in the production of the cell proteins have been reported. The 
latest epidemiological study by Stefan Lönn, with the wellknown Swedish professor 
Anders Ahlbom as a co-author, suggests that the risk of acoustic neurinoma (a nerve 
tumour in the ear) may increase more than three-fold after 10 years of the mobile 
phone use. 

 
Unfortunately, the consequences of these disturbances for common health are an 
open question. This is a matter of great concern. 
 
The present safety standards of ICNIRP (International Commission of Non-Ionizing 
Radiation Protection) do not recognize the biological effects caused by non-ionizing 
radiation except those induced by the thermal effect. In the light of recent scientific 
information, the standards recommended by ICNIRP have become obsolete and 
should be rejected. Especially children and other persons at risk should be taken into 
account when re-evaluating the limits. This was also suggested in the Freiburg Appeal 
of 2002, which was signed by more than 3000 European colleagues. 

 
We appeal to you as a member of the European Parliament to act promptly for 
the adoption of the new safety standard in the European Union. 

 
Another question of importance regards the REFLEX study (Risk evaluation of po-
tential environmental hazards from low-energy electromagnetic field EMF) exposure 
using sensitive in-vitro methods), which is carried out by 12 research teams from 
European universities and other organizations. For example, the REFLEX study 
showed evidence of genotoxic effects of mobile phone radiation. EU has partly 
funded REFLEX. The REFLEX study has not been published in the scientific publi-
cations, nor refunded. It is absolutely necessary that the REFLEX project will be con-
tinued. However, the project should be targeted more to the non-thermal effects and 
be involved with those researchers, who have already been working in the field of the 
biological, non-thermal effects. 

 
The European Community should take prompt measures for solving the 

refunding of the NEW REFLEX project. 

  

Case  
Studies 

 
Case study #1 

This middle aged woman suf-
fered from depression and sleep 
apnoea and was taking medication 
prescribed by her GP. 

On realising that she was sleep-
ing directly behind the meter box 
(located on the outside of her bed-
room wall), she moved her bed to 
a different position.   

Her depression and sleep ap-
noea improved shortly afterwards 
and she no longer required medi-
cation.  

 
 

Case study #2 
This middle-aged couple slept 

next to their home office, with the 
computer (which was left turned 
on at night) located directly behind 
their bed.  They woke each morn-
ing feeling tired and experiencing 
severe headaches. 

When they moved the com-
puter to a downstairs room, the 
headaches disappeared and they 
awoke feeling in better health. 

 
 

Case study #3 
This 75-year old woman had 

spent most of her adult life living 
in a home next to a caravan park..   

When a mobile phone tower 
was constructed next to her home 
she began to experience immediate 
symptoms:  a blistered lip, sore 
nose, nasal congestion, tingling, 
nausea, mental “fuzziness”, mem-
ory problems and extreme fatigue. 

The symptoms were at their 
worst during weekends and holi-
day periods when the caravan park 
was full and the mobile phone 
tower was receiving and transmit-
ting more calls.  During these 
times she spent much of her time 
in bed.        

In out-of-season periods when 
there were fewer people at the 
caravan park, the symptoms were 
much improved.  
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EMR Appraisals™ 

 
Have your home or work-

place assessed for  
EMR and receive  

professional advice about 
reducing exposure. 

 
 EMR Australia Pty Ltd 

www.emraustralia.com.au 
office@emraustralia.com.au 

02 9501 2665 

EMR SAFE 

  

EMR and health 
 

EMR Australia provides  
training on EMR and health 

for medical and natural 
health practitioners.  

  
EMR Australia Pty Ltd 

www.emraustralia.com.au 
office@emraustralia.com.au 

02 9501 2665 
 

  

   

Watt’s the 
Buzz? 

 
 by Lyn McLean 

 
 

What are the risks of EMR for your 
health? 

How can you protect yourself at home  
and at work? 

 
Includes 46p summary of studies and 

effects 
$30 plus postage           

www.emraustralia.com.au          
61 2 9501 2665 

 
Did you enjoy this  

publication?   
 

Why not tell a 
friend? 

 

ElectroSensitivity-UK  
 

A registered charity supporting sufferers and campaigning for recogni-
tion of sensitivity to EMR. 

 
www.electrosensitivity.org.uk  

electrosensitivity@hotmail.com 
Rod Read, ES-UK Office, Bury Lane, Sutton, Ely, Cambs, CB6 2BB  

Tel: 01353-778151   

Telecommunications Facilities 
Resources for Councils 

 
Training, reference kit and resources 
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