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The research – General, autism to hearing

Palumbo (2008), Ruediger's review (2009) and Cucuracha's review (2013) of publications looking
at the health effects of radiofrequency electromagnetic fields (RF-EMF) concluded that  “there is
ample evidence that RF-EMF can alter the genetic material of exposed cells in vivo and in vitro and in
more than one way. This genotoxic action may be mediated by microthermal effects in cellular structures,
formation of free radicals, or an interaction with DNA-repair mechanisms.” Garaj-Vrhovac (2009) found
evidence of basal and oxidative DNA damage after long-term exposure to microwave radiation.
Ruediger  also  said  the  studies  showed that  RF-EMF enhanced the  genotoxic  action  of  other
chemical or physical agents.  Naziroğlu (2012) found an increase in free radicals following RF
exposure.

However, Röösli (2010, 2011) in literature reviews of articles concluded that there was insufficient
data to draw firm conclusions about health effects from long-term low-level RF exposure. Viel
(2011) measured personal exposure to radiofrequency radiation and found significant variability
between individuals, depending on the day of the week.. The authors wondered whether  the day
of the week in population studies may be an important confounder.

Dr Dariusz Leszczynski from STUK, the Finnish governmental authority for the nuclear industry,
reported after the 5th International  Seminar in China in April  2009,  the Chinese concern over
ICNIRP  and  WHO  evaluation  of  RF  research.  The  negative  studies  seem  accepted  without
scrutiny, whereas the positive studies are examined in every detail,  even though the negative
studies might include erroneous results or interpretations. Only the positive studies have to be
replicated before they can be accepted as valid, but not the negative ones.

Essex University consistently reports negative findings as a result of exposure to masts (Eltiti
2007,  2009, Wallace  2010,  2011). We have heard that people with electrical sensitivity refuse to
take part  because of  their  subsequent health reactions to the exposure.  There are insufficient
people taking part for the results to achieve statistical significance.

Symptoms such as nausea, headache, dizziness, irritability, discomfort, nervousness, depression,
sleep disturbance.  Memory loss and lowering of libido were statistically significant in people
living within 300 metres of mobile phone base stations, compared to those living further than 300
metres (Shahbazi-Gahrouei 2013).

Various hypotheses have been put forward about how radiofrequency exposure may create the
effects reported. Among these are that the radiation reduces melatonin levels and increases nitric
oxide (NO) levels.  A study by Yariktas (2005) found that melatonin prevented the build-up of
NO in the nasal and sinus mucosa after rats were exposed to 900 MHz radiation. These changes
in melatonin and nitric oxide levels may reduce the amount of cancer fighting cells in our bodies,
promote sleeping disorders, increase cholesterol levels leading to greater risk of atherosclerosis
and coronary heart disease, and increase blood pressure giving greater risk of blood clots and
strokes. Maskey (2010) showed calcium ion changes which could affect neuronal connectivity and
integration.  Zhang  (2013)  suggested  that  neuron  injury  caused  by  RF-EMF  exposure  could
partially involve abnormal activity of p25/CDK5.

Pulse-modulated  RF  radiation  caused  oxidative  injury  in  liver,  lung,  testis  and heart  tissues
mediated by lipid peroxidation, increased level of NOx and suppression of antioxidant defense
mechanism, in a study by Esmekaya (2011). Ozgur (2010) found oxidative damage to the liver of
guinea pigs, proportional to the duration of exposure that was mediated by the treatment with
antioxidants.
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Eskamder (2012) found a significant decrease in various hormone profiles after exposure to RF
radiation either from mobiles or base stations. The effects were on the pituitary-adrenal axis. 

Lee (2009) found no observable adverse effects on mouse foetuses after maternal exposure to
CDMA and WCDMA during pregnancy. Combined exposures to 849 MHz and 1.95 GHz @ 2.0
W/kg each did not increase chronic illness in rats (Jin 2011), although there were some changes in
the blood. Their exposure is greater than that when using a mobile phone, so it may be that the
body's protective mechanisms had disposed of mutant cells. It has been shown in a lot of research
that  there  is  not  a  straightforward  dose-response  relationship  between  exposure  and  health
impacts. Kismali (2012) found minor changes in some blood chemistry parameters in pregnant
rabbits exposed to 1800 MHz GSM-like signals. The 'remarkable' increases were in enzymes that
get more released if muscle or heart muscle tissue is injured. The authors concluded “studies like
this will help establish international standards for the protection of pregnant women from environmental
RF radiation.”

A paper by Matronchik & Belyaev (2008) suggested that it is the interaction of environmental
exposures that may have biological effects, that non thermal effects of microwaves are dependent
on carrier frequency and also static magnetic field in the area of exposure. This could help to
explain inconsistencies in study results. Repeated exposure from a 3W 2.45 GHz source had a
stronger effect on rat brains than shorter exposures from a 12W source (Jorge-Mora 2011). Using
the right exposure is essential to establish the reality of RF effects.

Some toxic biological markers were triggered by the combined stress of non-thermal irradiation
and the toxic effect of picrotoxin on cerebral tissues (Carballo-Quintás 2011).

Autism

Robert Kane (2004) has suggested a possible link between the increased incidence of autism and
foetal or neo-natal exposures to RF radiation. 

The neurons in the brain of a newly born child makes countless new connections, the patterns of
which store what the child has learned. However, after a matter of months, connections that are
rarely  used are  pruned  automatically  so  that  those  that  remain  become hard-wired into  the
child's  brain  processes.  The  production  of  too  many  and  often  spurious  signals  due  to
electromagnetic exposure during this period will generate frequent random connections, which
will not get pruned., or more randomly in a child who is exposed electromagnetically, leaving
him or her with a defective hard-wired mind-set.

Andrew Goldsworthy has  suggested some very convincing hypotheses about the link between
the increasing incidence of autism and RF radiation, including that from smart meters. Radiation
at low levels has direct electrical effects. These are mainly on electrically charged cell membranes,
where the low frequency pulses from the modulated microwaves makes them vibrate and leak.
This can give rise to many 'modern illnesses' ranging from ES to cancer and disorders of the
immune system (Johansson 2009). The strength of the radiation appears to be less important than
the duration and pattern of the exposure, with intermittent and repeated exposure being the most
damaging. The strong regular transmissions from wireless smart meters are particularly harmful
and  more  likely  to  lead  to  DNA  damage,  cancer  and  autism.  Biological  effects  from  other
scientific papers have also shown loss  of fertility,  brain damage due to the disruption of  the
blood-brain barrier  and neuronal  hyperactivity  leading to  autism in children.  Many of  these
effects can be attributed to the loss of structurally important calcium from cell membranes, which
make them leak. This can disrupt normal metabolism and also release DNase (which destroys
DNA) from the internal structures that normally recycle waste into the rest of the cell.
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He continues, living cells have a range of negative feedback mechanisms that sense non-thermal
radiation damage and use it to trigger various defence systems. These systems are expensive in
energy and resources and also reduce metabolic efficiency. The object therefore has to be to keep
this damage within 'tolerable' limits rather than to eliminate it. They do this by cutting in only
when they approach the limits of toleration. The effect is to keep the damage at or close to these
'trigger points' over a wide range of radiation levels, ranging from that due to a mobile phone
handset held close to the head, to that from a mast, which may be hundreds of metres away.

Continuous irradiation from mobile phone base stations, DECT phone base stations and WiFi
routers may not allow adequate recovery time, so chronic irradiation from these sources could be
far  more  damaging  and  more  likely  to  result  in  cancer,  allergy-related  conditions  and
electromagnetic hypersensitivity.

The reason why we are not all affected is that some people may have higher levels of calcium in
their  blood,  which will  help  stabilise  their  cell  membranes.  Others  may have  more  effective
natural defence mechanisms or mechanisms that cut in at different levels. Other people may have
had their defence systems impaired by either illness or prolonged electromagnetic exposure.

The duration of the radiation seems to be more important than its strength, with the effects being
cumulative as more and more cells are damaged. Interestingly, DNA damage from mobile phone
radiation is greater when the exposure is intermittent than when continuous (Diem  2005). this
may be because the cells are constantly adapting and using energy to defend themselves; they
drop their guard during the off period and are caught unawares when it goes on again. This
constant switching uses more energy, which eventually leaves the cells less able to counteract the
effects of the radiation. Diem also found that the effect on DNA damage was still greater if the
microwaves were pulsed or modulated to carry information (stopping and starting suddenly).

Smart  meters,  which  operate  24/7  and  radiate  modulated  microwaves  intermittently,  can
therefore be expected to be particularly harmful to DNA. The regular transmissions from wireless
smart meters can be expected to have much the same effect, with younger people being more at
risk. This is possibly because their brain structure is still growing and developing and therefore
more susceptible to damage leading to cancer.

The greatest damage from microwaves is when the brain is first developing in the foetus and the
very young child, when it can lead to autism. Dr Dietrich Klinghardt has recently shown the
relationship  between  microwaves  and  autism;  a  summary  of  his  work  can  be  found  at
http://electromagnetichealth.org/media-stories/#Autism 

There  has  been  a  60-fold  increase  in  Autism  Spectrum  Disorder  (ASD)  in  recent  years,
corresponding in time to the proliferation of mobile telecommunications, WiFi, and microwave
ovens  as  well  as  extremely  low  frequency  fields  (ELF)  from  mains  wiring  and  domestic
appliances. We can now explain this in terms of electromagnetically-induced membrane leakage
leading to brain hyperactivity and abnormal brain development. 

The first effect of non-ionising electromagnetic radiation is to generate small alternating voltages
across the cell membranes, which destabilise them and make them leak. This can have all sorts of
consequences as unwanted substances diffuse into and out of cells unhindered, and materialise in
different parts of the cell that are normally kept separate, become mixed.

We have known since the work of Suzanne Bawin in the 70's that modulated radiofrequency
electromagnetic  radiation  that  is  far  too  weak  to  cause  significant  heating  can  nevertheless
remove calcium ions (positively charged calcium atoms) from cell membranes in the brain.  Carl
Blackman in the 80's and 90's showed that this also occurs with ELF but only within one or more
“amplitude windows”,  above and below which there is little or no effect. A proposed molecular
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mechanism for this  can be found in Goldsworthy (2010).  In particular,  it  explains why weak
electromagnetic fields can have a greater effect than strong ones and why prolonged exposure to
weak fields (where cells are maintained in the unstable condition for longer) is potentially more
damaging than relatively brief exposure to much stronger ones.

The incidence of autism has increased 60-fold, in parallel with the increase in electromagnetic
pollution over the last 30 years. The chance of having an autistic child may now be as high as one
in 50. Apart from the personal tragedies for the affected children and their families, autism is of
enormous economic importance. In the UK alone, the annual cost to the Nation in care and lost
production exceeds the annual tax revenue from the entire mobile phone industry, which is about
£20 billion (Goldsworthy 2012). In theory the Government could close down the entire mobile
phone industry and make a profit! There are ways in which the modulation of the signal can be
changed to avoid this, but in the meantime, the compulsory introduction of smart meters can
only contribute further to autism on a grand scale.

Behaviour changes

Despite exposure to radiofrequency fields being below the reference level, conduct problems and
abnormal mental behaviour was found in adolescents and children (Thomas  2010). The fields
were measured using a personal dosimeter. 

Exposure to 905 MHz radiation for 2 hours increased anxiety, reduced locomotor, orientation and
exploration activities in female rats and orientation and exploration activities in male rats. The
effects persisted 1 day after the exposure (Khirazova 2012).

Blood changes

RF radiation at 900 MHz affected the speed and direction of movement of neutrophils (Aly 2008),
which may be significant in that neutrophils have an important role in killing pathogens in the
body.

Blood pressure

One person who reacts to RF radiation checked his blood pressure readings; first thing 120/70,
and then surrounded by electrosmog at work 189/106, 160/104 and 158/103.These readings, of
course, could have changed for other reasons, but as this effect has been widely reported, we
would like to see further detailed investigations carried out. 

High blood pressure increases the risk of  developing dementia,  being 6 times more likely in
people with high blood pressure in their 40s and 50s; the exact mechanism is unclear, but it has
been suggested that high blood pressure can starve the brain of bloodflow and the oxygen it
carries. The NHS has been under increasing pressure to provide care facilities for people with
early onset dementia. If the increase in ambient RF exposure is responsible for changes in blood
pressure,  this could be one explanation. Melatonin supplementation may help,  as it  has been
shown to reduce the damage caused by changes in bloodflow. 

A study by Spichtig (2012) found that intermittent exposure to RF had small short- and medium-
term effects on cerebral blood circulation and heart rate.
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Cancer

Cancer has not been the most reported health effect from environmental microwave sources. One
of the reasons for this is likely to be the length of time between exposure to an environmental
pollutant and the time that a cancer takes to be diagnosed. This often takes longer than the length
of time many populations have been exposed to environmental microwave radiation. There are
likely to be some differences in genetic susceptibility that make epidemiological research more
difficult (Czyz 2004). 

A  cluster  of  leukaemia  cases  were  found  by  Michelozzi  (1998)  near  a  high  power  radio
transmitter in a peripheral area of Rome, with a significantly higher mortality rate amongst men.
There was a significant decline in risk for men with distance from the transmitter. It seems to
point to some form of hormonal link. 

In 2010,  the following information was revealed in a study of  mortality  from leukaemia and
lymphoma in adults and children. Adults exposed for at least 10 years, living within 5 and 9
kilometres from the Vatican radio transmitter,  were 3 times more likely to develop leukaemia or
lymphoma than those living further away. The risks were higher for women, and those over 21.
When the distance was extended to 12 kilometres, the risk for all adults increased to 7 times. For
children who had lived  most of their lives between 6 and 12 kilometres of the Radio Vatican
transmitter were 5 times more likely to develop leukaemia and lymphoma. 

However, two studies found that people living near a mobile phone mast were 3 times (Eger
20  04, Eger & Neppe 2009) or over 4 times (Wolf & Wolf 2004) more likely to develop cancer than
those living in an area away from the mast, and Eger found that people became ill much earlier.
Wolf & Wolf reported that women were more than 10 times more likely to develop cancer. No
particular  type of  cancer  was  identified as  being more  likely to  develop.  Geographical  areas
covered by several transmitters show higher incidences of melanoma than areas covered by one
transmitter (Hallberg & Johansson 2009). Yakymenko (2011) reported that a year of operation of a
powerful  base  station  resulted  in  a  dramatic  increase  in  cancer  incidence  in  the  nearby
population.

Residents in Sandwell, West Midlands were concerned about the number of people developing
cancer in the vicinity of a mobile phone mast. A study of the area (Stewart  2012) over 4 3-year
time periods found that the number of people did not fulfil the criteria for a cancer cluster, but
females  had  more  neoplasms,  in  one  of  the  periods  looked  at.  There  were  no  significant
differences for colorectal,  female breast and prostate cancers. The authors concluded that it is
unlikely  that  information  around  a  single  base  station  can  either  demonstrate  or  exclude
causality. 

Firefighters  have been  reported as  having an increased risk  of  dying from cancer,  including
leukaemia,  multiple  myeloma,  non-Hodgkin's  lymphoma,  male  breast  cancer,  malignant
melanoma, and cancers of the brain, stomach, colon, rectum, prostate, urinary bladder, testes and
thyroid (Milham 2009). This list strongly overlaps the list of cancers at increased risk in workers
exposed to EMFs and RF radiation. Although exposure to carcinogens in combustion products
could be a contributory factor, respiratory system cancers and diseases are usually not increased
in firefighters as they are in workers exposed to known inhaled carcinogens. Firefighters have
increased exposure to RF radiation in the course of their work, from the mobile two-way radio
communications devices which they routinely use while fighting fires,  and at times from fire
station and fire vehicle radio transmitters. 

Cancer incidence was examined in Polish military personnel exposed to RF (Smigieldski  1996).
There were higher incidence rates in those developing neoplasms of the alimentary tract, brain
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tumours  and  malignancies  of  the  haemopoietic  system  and  lymphatic  organs.  Among
malignancies of the haemopoietic/lymphatic systems, the largest differences in incidence were
for chronic myelocytic leukaemia, acute myeloblastic leukaemia and non-Hodgkin lymphomas. 

Plastic-ware workers who were exposed to RF had higher rates of cancer; there may have been a
synergistic effect with exposure to solvents (Lagorio 1997).

Young military radar workers developed brain tumours within 10 years of initial occupational
exposures,  some  at  less  than  30  years  of  age  (Richter  2002).  Degrave  (2008)  too,  found  that
younger  people  exposed  occupationally  to  radar  had  an  increased  risk  of  developing
haemolymphatic  cancers.  Occupational  exposure  to  radar  was  found  to  lead  to  changes  in
somatic symptoms, anxiety and insomnia, social dysfunction and severe depression (Dehghan
2013).

In a study of American Air Force personnel, Grayson (1996) found that brain tumour risk was
increased with exposure to ELF EMF exposure and the higher the military rank, the higher the
risk.

Maternal  occupational  exposure  to  a broad grouping of  sources that  produce radiofrequency
radiation was associated with an increased incidence of neuroblastoma. Work as a radio and
telegraph operator was linked with female breast cancer (Tynes 1996). Paternal exposure to  some
types  of  equipment  that  emit  radiofrequency  radiation  was  positively  associated  with
neuroblastoma (De Roos 2001).

Thirteen children attending La Asunción secondary school in Gijón, Spain, mapped the beams of
radiation emitted by the 92 base stations in their city (reported in La Nueva Espaňa 20.06.05).
They then pinpointed all of the houses of people who had developed cancer during the previous
5 years. They found that:

a) Cancer rates were abnormal in the locality of base stations (the area was exposed to higher
levels of radiation)

b) The cancer rates were highest where 2 or more beams crossed 

In November 2009, Malagahoy reported that among the 350 inhabitants of Pérez Los Cortijos,
near Vélez-Málaga, in Spain, there have been 43 cases of cancer resulting in 35 deaths, which are
blamed on the phone mast in the village.

There was a significant excess of benign and malignant tumours amongst children exposed to
high  radiofrequency levels from mobile phone base stations in Taiwan (Li 2012). An increase in
leukaemia and brain tumours was found but not at a significant level. 

Roland Stabenow, the head of  cancer  registry in Berlin,  informed the residents  of  Steinbach-
Hallenberg that there was a 7 fold increase in breast cancer amongst people in their area living
near the cellular antennas.

It  is  believed  that  microwaves  may  interfere  with  the  body’s  bio-electro-chemical  signalling
systems, affecting the mechanisms whereby cells become cancerous, and the mechanisms which
repair pre-cancerous damage. Pokorný (2008) suggests that interaction forces between cancer cells
may be smaller than interaction forces between healthy cells and cancer cells.  The mechanism of
malignity, i.e. local invasion, detachment of cancer cells, and metastasis, is assumed to depend on
the electromagnetic field. 

Biophotons (BPHs) re weak photons within or emitted from living organisms. The intensities of
BPHs range from a few to several hundred photons s(-1) x cm(-2). BPH emission originates from a
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de-localised coherent electromagnetic field within the living organisms and is regulated by the
field. Chang (2008) discusses the functions that BPHs may play in DNA and protein functioning.

This may explain why no particular cancer is associated with microwave exposure; the immune
system’s ability to repair cancer damage is compromised, no matter in which area of the body the
cancer first appears. Buttiglione (2007) found changes in human neuroblastoma cells after being
exposed  to  900  MHz  radiation,  though  Billaudel  (2009)  didn't.  Pérez-Castejón  (2009)  found
astrocytoma cell proliferation following very low level exposure to RF.

The  study  by  Hallberg  &  Johansson  (2009)  proposed  another  interesting  confounder.  Breast
cancer more frequently occurs in the left breast among both men and women and melanoma is
found more on the left side. They suggest that a high prevalence of breast cancer and melanoma
on the left side of the body may be a logical consequence of sleeping in beds having mattresses
containing wave-reflecting metal springs. People tend to sleep for longer periods on their right
side, apparently to avoid disturbance by the heart beat. This puts the left side further away from
the field-attenuating influence of the metal springs in the mattress; thus the left side will spend
more  time  exposed  to  stronger  combined  fields  from  incident  and  reflected  radiation.  They
thought  that  it  may  explain  why  body  parts  farthest  away  from  the  mattress  have  higher
melanoma rates than the sun-exposed face area.

A new pilot study by Tillmann (2008 page 10) found tumour-promoting effects in mice following
chronic exposure to UMTS signals. The levels used were very high, but it does demonstrate RF
effects on living systems.

Non-Hodgkin's lymphoma

An increased risk of non-Hodgkin's lymphoma was observed in men occupationally engaged in
non-specified rail and road transport workers, telecommunications traffic officers and telegraph
and radio operators (Cano & Pollán 2001). The authors concluded that the risk excess observed in
telecommunication  and  transport  workers  could  be  explained  by  electromagnetic  radiation
exposure. 

Central Nervous System 

Juutilainen reviewed possible biological effects of RF and concluded that there may be specific
effects from amplitude-modulated RF fields on the human central nervous system (2011). This
could happen prenatally (Luo 2013).

DNA

Nikolova (2005) and Franzellitti (2010) found transient DNA double-strand DNA breakages after
some hours exposure to RF. A longer (48 hour) exposure did not have this effect. Campisi (2010)
found  a  significant  increase  in  ROS  levels  and  DNA  fragmentation  after  exposure  of  the
astrocytes to modulated EMF for 20 minutes. Their findings suggested the hypothesis that the
effects could be due to hyperstimulation of the glutamate receptors, which play a crucial role in
acute and chronic brain damage.   Microwave radiation represents a potential DNA-damaging
hazard (Garaj-Vrhovac & Oreščanin 2009, Tkalec  2013, Xu 2013). DNA acts as a fractal antenna
when exposed to RF EMFs, where the interactions are indicative of DNA damage, which could
account for  increases in cancer epidemiology (Blank & Goodman 2011). Wang (2008) suggested
that a particular gene, XPD, may confer cancer susceptibility regardless of environmental factors.
This could help explain variability in susceptibility.
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Mature  and  immature  rats  were  exposed  to  RF  and  both  groups  sustained  cytotoxic  and
genotoxic cellular damage (Atli Sekeroglu 2013). The authors said that the possible carcinogenic
risk of RF should be further studied, especially in children. 

Zhijian (2010) found that  RF did not damage DNA directly,  but it  significantly  inhibited the
repair of DNA damage caused by other things.

There was a 38% decrease n c-jun transcript levels after microwave exposure (Ivaschuk (1997).

Epilepsy

Cinar  (2013) found  that  acute  exposure  to  RF  EMFs  could  facilitate  epileptic  seizures,
independent of exposure time. They suggested that patients with epilepsy may want to take note.

Eyes

Low-power radiation has been associated with lens transparency, alteration in cell proliferation
and apoptosis, inhibition of gap junctional intercellular communication, genetic instability and
stress responses in lens epithelial cells (Yu & Yao 2010). Oxidative stress was found in human lens
epithelial cells which were exposed to 1800 MHz RF (Ni 2013).

Electromagnetic 'noise' was found to have a protective effect on lens cells damage induced by
microwave radiation (Yao 2008).

Headaches

Riddervold (2008) found headaches, but not cognitive changes reported by people exposed to RF
from mobile phone base stations. 

Hearing

GSM like radiofrequency radiation affected hearing function in rabbits (Budak 2009).

An occupational  study by Oktay (2004) found hearing loss as a result of RF exposure.  Meriç
(1998) found70% of people occupationally exposed to RF had hearing loss compared with 6% for
an unexposed group.

In a study by Colletti (2011) all the study patients showed a substantial decrease in amplitude
and a significant increase in latency of cochlear nerve compound action potentials during the 5
minutes  of  exposure  to  EMF.  These  changes  lasted  for  a  period  of  around  5  minutes  after
exposure. The powerfrequency fields from the batteries may also have had an effect, but this was
not discussed.
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