Mobile Phones Section 3 ©Alasdair and Jean Philips

Dementia, reproductive, cardiovascular, neurological
and cognitive effects

There have been many biological effects reported as a result of exposure to mobile phones or to
mobile phone-type radiation, besides the cancer risks discussed in section 2. We include here
summaries of many of these papers, plus references to the research papers which are listed in full
in Section 7. Many studies list a variety of different problems experienced by phone users, or as a
result of experimental findings. These are included in the first part of this section under general
findings, which will include some, if not all of the effects we have chosen to separate out, where
researchers have looked at specific health effects.

General

According to data which has been collected in a rather non-systematic way, phone users in the
UK, Australia, Poland, Sweden, the USA, Turkey and Saudi Arabia (Al-Khlaiwi 2004, Balikci
2005) complain of dizzy spells, fatigue, headaches, loss of concentration and memory, skin
irritation, tingling or burning, twitching, eye 'tics', buzzing in their head at night, brain tumours
and other brain damage, damage to the immune system, confusion & cancer. Headaches often
appear first and / or skin effects. Then concentration and short-term memory tend to deteriorate.
It usually starts by affecting learning or remembering NEW facts, similar to early signs of
dementia.

A Ph.D study by Dirk Adang at the Catholic University of Louvain in Belgium found long term
(equalling 60 years more or less in human terms) effects in rats exposed to pulsed radiation, such
as that from mobile phones, WiFi, etc. He found significantly higher levels of white blood cells,
indicating potential damage to the immune system, the mortality rate was twice as high as that in
the control group, and a significant loss of memory among the survivors. The cause of death of 16
of the 17 radiated rats were different kinds of tumours. These results occurred at a radiation level
considered 'safe' by official authorities.

Dementia

Professor Darius Leszczynski's team at the Radiation and Nuclear Safety Authority in Finland
reported that exposing human cells to one hour of mobile phone radiation triggered a response
which normally only occurs when cells are being damaged. They believe the changes could
disable the blood-brain barrier (BBB), that is meant to protect the brain from harmful substances
in the blood. As a result, the cells which make up blood vessel walls shrink, allowing tiny
molecules to pass through into brain tissue. Professor Leszczynski said "If this were to occur
repeatedly over a long period of time, it might become a health hazard because of the possible extra-capillary
accumulation of molecules that might cause brain tissue damage." (Leszczynski, 2002).

An interesting study by Sirav & Seyhan (2009) suggested that there may be an indirect hormonal
effect on blood-brain barrier changes. They found that 20 minute exposure to 900 or 1800 MHz
emissions increased the permeability of the blood-brain barrier in male rats, but not females.

Xu (2010) found oxidative damage to mitochondrial DNA (mtDNA) after exposure to 1800 MHz
RF radiation, which the authors believed could account for the neurotoxicity of RF radiation in
the brain.
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Professor Leif Salford and colleagues at Lund University have produced various papers which
appear to show that mobile phone users could be at risk of developing Alzheimer's disease,
multiple sclerosis (MS) and Parkinson's disease (1997). Only 2 hours of exposure was enough to
disable the BBB, allowing proteins and toxins to enter the brain. Further research by Salford
(2003) and Eberhardt (2008) showed dark neurons (dead cells) in the brain after 2 hours of
exposure, particularly in the hippocampal area of the brain. The presence of these dark neurons
peaked at 28 days after the exposure, the last time the cells were examined, so it may not have
reached the peak by the time measurement stopped. Albumin, a toxic agent, had been allowed
into the brain as the result of a breach of the BBB. The lowest exposure levels did the most
damage. The studies were done on rats, at a similar developmental age to human teenagers. The
hippocampus is involved in learning and memory and emotional states. Dark neurons were not
found in a follow-up study by Grafstrom (2008). Daniels (2009) found that in some exposed
animals, there was decreased locomotor activity, increased grooming and a tendency to increased
basal corticosterone levels, suggesting “EMR exposure may lead to abnormal brain functioning.”

Professor Salford said in the 1* Hellenic Congress on the effects of Electromagnetic Radiation in
May 2008, (http://multimedia.biol.uoa.gr/Synedrio Thess/Sunday.htm) “The mammalian BBB is
anatomically the same in the human as the rat's brain. Enzymatic functions in the BBB may be different
between the species, even if very little is known about this. With a long series of significant effects of RF-
EMEF demonstrated in the animal models, it is my sincere belief, that it is more probable than unlikely, that
non-thermal electromagnetic fields from mobile phones and base stations do have effects upon the
human brain.” His group have some remarkable results on a low-power bio-effective window
regarding blood-brain barrier breakdown and RF exposures from mobile phones and masts at
VERY low levels (like 1/1000" of ICNIRP). The effect disappears at higher levels - in fact at levels
most phone users will experience - the effect is usually maximal at 1.5 to 2 metres
sideways of the actual user.

The exposures in the Salford and Eberhardt studies were lower than the current recommended
ICNIRP levels, and in fact, the lower SAR values leaked more albumin than higher ones;
the weakest fields were biologically more harmful. The weakest fields could be
experienced by people standing close to a mobile phone user, or even people living near mobile
phone transmitter masts.

Further research from the same team found that exposure to handset radiation destroyed cells in
areas of the brain which are important in memory, movement and learning. Another study
(Ntzouni 2010) found a severe interaction of RF with the process involved in the consolidation of
memory, implying it is the pathway itself, the exchange of information, which creates the
problem in memory. Salford fears that it is likely to cause premature onset of illnesses linked to
ageing, particularly teenagers who are heavy users.

When neurons die, they are dead. They do not get resurrected. To start with effects are not likely
to show up at all, but then 'forgetfulness' is likely to increase so that you need to look more things
up again and again so that other neuronal pathways can be created in your brain to remember the
information. Eventually a point is reached where catastrophic failure occurs with the rapid onset
of significant dementia.

The authors write: "The situation of the growing brain might deserve special concern from the society
since biological and maturational processes are particularly vulnerable. The intense use of mobile phones by
youngsters is a serious memento. A neuronal damage of the kind, here described, may not have immediately
demonstrable consequences, even if repeated. It may, however, in the long run, result in reduced brain
reserve capacity that might be unveiled by other later neuronal disease or even the wear and tear of ageing.
We can not exclude that after some decades of (often), daily use, a whole generation of users, may suffer
negative effects maybe already in their middle age."
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Supporting Dr Salford's work, Dr Pierre Aubineau and colleague Dr Fatma Tore, found proteins
leaked from blood vessels into rat brain meninges after 2 hours of GSM radiation at 900 MHz,
both immediately, and seven and 14 days after exposure (Nittby 2009). They felt that, in humans,
this leakage and resultant inflammation would almost certainly cause severe headaches.
www.tsi.enst.fr/comobio/resultats/SP6.html.

Salford's hypothesis may provide at least a partial answer as to what is responsible for the
apparent increase in early onset dementias that is causing some UK hospitals to open new 'early
dementia units' to cope with the rising number of people who seem to be developing symptoms
similar to those of Alzheimer's Disease in the 45 to 60 age range.

In a personal communication from Idaho, USA, in December 2006, CBS (a national news network)
reported that 1 in 10 American families has at least one Alzheimer victim and that the nationwide
number of Alzheimer victims under 65 is 640,000 with new cases growing exponentially. The
Federal government is trying to find big money to help the crush of new YOUNG demented
Americans.

When the blood-brain barrier is breached, the mechanisms which are in place to prevent toxic
substances entering the brain begin to deteriorate. This can mean that substances, such as alcohol,
and some less legal drugs, which are normally prevented from doing too much damage to the
brain because of the barrier, are allowed to enter unhindered, causing cellular damage, and
possibly affecting mood and behaviour. The mixture of mobile phone use, alcohol, and other
drugs may well be responsible for the increase in city gang aggression, 'lager lout' behaviour,
road rage, etc.

A review by Stam (2010) suggested that the breach in the BBB would be reversible, at least for
macromolecules. But acknowledged that the literature was too sparse to draw definitive
conclusions, especially with respect to human studies.

A review in 2008, by Nittby, of the research looking at the effects of ELF EMFs on the blood brain
barrier, concluded that the picture was complex; some work showing effects and others not. In
fact, Soderqvist (2010) found that mobile phone exposure for 30 minutes increased serum
transthyretin (TTR), which is reduced in people with Alzheimer's disease. They suggest that
“TTR might be involved in the findings of RF exposure benefit in AD mice.” Arendash (2010) also
found that mobile phone use provided cognitive benefits that they believed could be protective
against Alzheimer's disease. However, in the experimental set-up, the RF exposure was to the
whole body from a far-field source and not a near-field head only exposure, and was neither
pulsed nor modulated, so did not represent a mobile phone signal. The researchers also found a
temperature increase in the exposed animals, which may have affected the results.

Andrew Goldsworthy suggests that mobile phone signals generate brain hyperactivity, possibly
as a result of increased membrane permeability and allow calcium to enter neurones, which
reduces the threshold for the release of neurotransmitters. This may be just what Alzheimer's
patients need to help their damaged brains lay down new memories. The hyperactivity is likely to
be accompanied by attention deficit and loss of concentration due to a proportion of the extra
neural activity being spurious.

He continues “It is argued that living cells and organisms perceive the damaging effects of the radiation
and put themselves into 'repair mode'. This includes boosting enzymes needed for cellular growth and
regeneration and also triggering inflammation to increase the blood supply to the affected region. Some of
the mechanisms are generic and may also affect other illnesses, so that very weak radiation may have net
beneficial effects, even on systems that are not directly affected by it. Mild inflammation of the brain would
increase its blood supply and could stave off the degeneration normally associated with Alzheimer's
disease.”
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Reproductive effects

Scientists are warning that rising levels of male infertility have become so perilous that it is a
serious public health issue. One in five healthy young men between the ages of 18 and 25 produce
abnormal sperm counts. Only 5 to 15% of their sperm is good enough to be classed as normal' by
the World Health Organisation classification. The core problems of male fertility start in the
womb. There is a 'window' of testicular development that begins in the growing foetus and ends
in the first six months of life. This clearly has implications for maternal exposure to RF during
pregnancy.

In the annual meeting of the American Society for Reproductive Medicine in October 2006, US
researchers and doctors in Mumbai, India reported that the more men used a mobile phone, the
worse their sperm count and the poorer the quality of their sperm would be, as did Agarwal
(2008). Using the phone for more than 4 hours a day caused a 25% drop in the number of sperm
produced and only 20% of these looked normal. Sperm counts in UK men have fallen by 29% in
the last decade.

A study by Banz-Jansen (2011) concluded “there is evidence suggesting that environmental factors are
causative for the trends in occurrence of male reproductive health problems. The incidence rate of testicular
malignancies among infertile men continues to increase in comparison to the incidence rate of the general
male population, one has to count on an incremental number of males suffering from subfertility and
testicular tumours.”

A serious effect on male fertility may be seen by a decrease in the amount of sperm cells, and
changes in their mobility and structure. In a study of males attending an infertility clinic in
Poland, Wdowiak (2007) found an increase in the number of abnormally-shaped sperm cells and
a decrease in sperm motility associated with the duration of exposure to mobile phone radiation.

Men should not carry a phone in their front trouser pockets. Fejes (2005), Aitken (2005), Erogul
(2006), Yan (2007), Agarwal (2008, 2009) and Falzone (2008) concluded that usage of mobile
phones, exposure to mobile phone signals, or storage of a mobile phone close to the testes
affected sperm counts, motility, viability and morphology. “In addition to these acute adverse effects
of electromagnetic radiation (EMR) on sperm motility, long-term EMR exposure may lead to behavioural
or structural changes of the male germ cell. These effects may be observed later in life, and they are to be
investigated more seriously.”
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De Iuliis (2009) found changes in motility and vitality of human spermatozoa exposed to RF EMF,
as well as DNA fragmentation.
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In view of the fact that foetal testicular development occurs in the first 6 months of pregnancy, it
may be worth pregnant women being very careful where they carry a mobile when not in use.

In a study by Mailankot (2009), rats exposed to mobile phone emissions for 1 hour a day for 28
days had impaired semen quality and the authors believed this may impair male fertility. Meo
(2010) found that long-term exposure to mobile phone radiation led to a reduction in serum
testosterone levels. Testosterone is a primary male gender hormone and any change in the normal
levels may be devastating for reproductive and general health.

La Vignera (2011) reviewed the literature exploring the effects of RF on male reproductive
function and concluded that human sperm exposed to RF have decreased motility, morphometric
abnormalities, and increased oxidative stress, and men using mobile phones have decreased
sperm concentration, motility, normal morphology and viability.

However, the research does not always find evidence of effects. In 2007, in a study by Ribeiro,
rats exposed to GSM phone radiation at just over 1800 MHz showed no changes in testicular
function. Neither Ogawa (2009) nor Sommer (2009) who studied 4 generations of the exposed rats
found an effect. Takahashi (2010) looked at the effect of RF exposure during rat pregnancy on
health effects on the second subsequent generation. They found no adverse effects in either the
exposed pregnant rats, or the first or second generation. There are questions about how good the
simulated exposure was, so replication would help put this into context.

It is not just male reproductive health that seems to be compromised by mobile phone use.

Gul (2009) found that intrauterine exposure to RF radiation had a toxic effect on ovaries, and
concluded that “the microwaves of mobile phones might decrease the number of follicles in rats by several
known and, no doubt, countless unknown mechanisms.”

Liu (2007) found that use of a mobile phone increased the risk of early spontaneous abortion.

Dr de Pomerai found changes in growth rate and maturation in the reproductive stage of
nematode worms, when the larvae were exposed to weak microwave fields (2002). This is in
contrast to heating which has the opposite effect. This does eliminate biological consequence
explanations that invoke the bulk heating of tissues by microwaves.

In an experiment on flies, Dr Reba Goodman of Colombia University found that 2 hours mobile
phone exposure for 10 days caused significant changes in reproductive genes and cell division.
(Blank & Goodman 1997).

Panagopoulos’ team (2007) found that when looking at the reproductive capacity of flies, 900
MHz radiation was more bioactive than 1800 MHz, which may account for some of the different
results. It is interesting that the experiment included only head exposure. It may be that
positioning the radiating source nearer to gonads may have had a different effect, which may also
explain some of the conflicting findings in different studies.

Fructose is an important component in semen that facilitates sperm motility. A significant drop in
fructose levels was observed in the group exposed to pulsed radio frequency emitted by a mobile
phone kept in the standby position which affected sperm motility in rabbits (Salama 2009). Two
further studies by Salama (2010, 2010) have shown that standby signals can affect testicular
function and structure, and ejaculatory frequency.
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Cardiovascular changes

A Polish team led by Andrzejak (2008) found that a mobile phone call could affect heart rate
variability, and blood pressure increase was found by Braune (1998), though no changes in

healthy subjects was found by Barutcu (2011), and a hypertension decrease was found by Suresh
(2011).

Not just the user is affected. Foetal and neonatal heart rate and cardiac output was found to be
affected by maternal use of mobile phones by pregnant women (Rezk 2008).

Spichtig (2011) found that intermittent exposure to UMTS had small short- and medium-term
effects on cerebral blood circulation and heart rate.

Neurological effects

Mobile phones can produce brain changes at 30 metres distance that last for hours after the
telephone call.

Professor Preece also found that mobile phone radiation caused blood vessels to dilate, creating a
rush of blood to the head. He added "It is not possible to say what this means to health."

Dr Freude (2000) found that mobile phone radiation caused changes to the brain wave pattern of
users. Previously (1998) she exposed volunteers to a GSM phone while they performed a task
involving visual-motor co-ordination. She found that the exposure affected brain activity - but not
performance - causing particular brain waves known as slow brain potentials to significantly
decrease. Eulitz (1998) found that microwave radiation altered the brain’s electrical response to
acoustic stimuli. Another study (Stefanics 2008) found that a single 20 minute burst of 3G phone
radiation did not affect the EEG parameters measured.

Carrubba (2010) found that the low-frequency pulses produced by mobile phones evoked
potentials in 90% of volunteers assessed using a nonlinear method of EEG analysis. Evoked
potentials were not detected when the EEG was analysed using time averaging, the usual metric.
Cook (2009) found EEG changes in the occipital-parietal regions of the brain that depended on
which frequency was used, and whether subjects had been previously exposed to the same sort of
radiation.

Acetylcholine is a key memory neurotransmitter, and acetylcholine activity in the brain changes
when exposed to 1 W/kg (half the permitted SAR level from mobile phones).This may well be a
mechanism that could be responsible for learning and memory problems. Huber (2002) found an
increase in regional cerebral blood flow, in an area linked to working memory; Haarala (2003) did
not find a regional change but in his study concluded that EMF effects may have occurred in
other regions. As memory seems to be a function that is dispersed throughout the brain, these
two results are not contradictory.

A series of studies by Wang (2004, 2005, 2005) showed changes in rat cerebral cortical neurons
after exposure to 900 MHz fields which implied cumulative and ‘window’ effects. Yan’s study in
2008 suggested that cumulative injuries, that could eventually lead to clinically significant
neurological damage, were a result of mobile phone exposure. Meral’s team (2007) found that
900 MHz radiation might produce oxidative stress in brain tissue and change vitamin levels in
the blood, altering enzyme activity and reducing the levels of glutathione (GSH), an antioxidant,
essential to the body’s wellbeing.

Long duration of exposure to 900 MHz EMFs led to decreased numbers of Purkinje cells in female
rats (Sonmez 2010). In humans, Purkinje cells are affected in a variety of diseases ranging from
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toxic exposure (alcohol, lithium), to autoimmune diseases and to genetic mutations (including
autism) and neurodegenerative diseases that are not thought to have a known genetic basis.

Changes in electroencephalograph (EEG) brain patterns have been found by Von Klitzing (1995)
Mann & Roschke (1996), Borbély (1999), D’Costa (2003), Kramarenko (2003), Curcio (2005),
Krause (2000, 2000, 2006) and Croft (2008) amongst others, following exposure to a digital mobile
phone signal. These changes were found to influence sleep patterns (Huber 2000, 2003, Hung
2007, Lowden 2010) and memory functioning and other waking activities. Arnetz (2007) found a
prolonged latency to reach the first cycle of deep sleep and the amount of deep sleep was
reduced. Loughran (2011) confirmed that mobile phone-like emissions affected the EEG during
non-REM sleep, and found the effect was sensitive to individual variability.

Von Klitzing also researched the effects of DECT cordless telephones on the EEG. After 5 minutes
exposure he found changes in brain wave activity and blood-flow. Localised blood flow and
temperature changes were found after an 18 minute exposure (Masuda 2010). Maby (2006) found
that mobile phone radiation affected the EEG in people with epilepsy.

Danker-Hopfe (2010) found no effect on sleep patterns in an study of healthy men. Further work

by Krause (2007) produced the conclusion “the effects of EMF on brain oscillatory responses may be
subtle, variable and difficult to replicate for unknown reasons” Ferreri (2006) found results that they
believed demonstrated that “GSM-EMFs modify brain excitability”. Papageorgiou (2004) found
differences in men and women. If this were so in other studies, it could explain some of the mixed
results.

Karaca (2011) suggested that cell phones which spread RF may change DNA and change gene
expression in brain cells. However, the exposure they used was a continuous wave signal at
10GHz which is unlike any telecommunication signals in use today. It remains hard to interpret
the findings, despite their being very strong.

Cognitive effects

Professor Alan Preece, of Bristol University Oncology Centre, found that mobile phone radiation
caused a decrease in adult reaction time (1999), a finding confirmed by Edelstyn & Oldershaw
(2002), Curcio (2008) and Vecchio (2011). This effect occurred after only short exposures. A
further study (2005) by Professor Preece on children did not confirm this finding. Haarala (2005)
also found no difference in response speed and accuracy in children exposed to mobile phone
radiation. It may be significant that the results were different, implying that children may well
react differently to radiation compared with adults. Luria (2009) found effects on reaction time
from mobile phone exposure, depending on the duration of exposure, and the side of the head
that the phone was held to, relative to the handedness of the subject.

Barth's meta-analysis (2011) of 17 studies found no significant effects on cognition from either
GSM or UMTS mobile phones. Unterlechner (2008) found no change as a result of exposure to a
UMTS signal.

A study by Arns (2007) suggested that frequently making phone calls in distracting places could
be having an indirect cognitive training effect, leading to a more focused attention, rather than a
direct effect produced by mobile phone use. Overall they found a subtle slowing of brain activity,
not explained by differences in personality. This could also explain the lack of effect found in the
study by Russo (2006). Wiholm (2009) found that people who were daily mobile phone users,
who reported experiencing symptoms as a result of this use, performed better in a series of spatial
navigation tasks whilst under exposure conditions, than those who were regular phone users, but
without reported symptoms. The exposure was designed to mimic that experienced during a real-
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life mobile phone conversation. The mechanism is unclear, but there was certainly an effect and a
difference between those with RF sensitivity and those without. However, Fragopoulou (2010)
found that RF exposure at 900 MHz resulted in mice having difficulties in retaining or retrieving
learned spatial information.

Dr Krause (2000) in Finland found that mobile phone radiation affects memory. He exposed 16
subjects to radiation before they completed a memory task. His results suggested "that the
exposure ... modifies the brain responses significantly during a memory task". Haarala (2003, 2004) did
not find short term memory changes, though the team did wonder whether the magnitude of the
effects may have been at the sensitivity threshold of the test used, or that changes occur only
occasionally. Sauter (2010) found different effects on attention and working memory depending
on whether the study participants took part in the morning or the afternoon. The authors felt it
necessary to control for time of day of testing. Krause’s 2004 study found different changes to the
2000 study and concluded “EMEF effects on the EEG and on the performance on memory tasks may be
variable and not easily replicable for unknown reasons.”

Professor Lai and his team (1994, 2000, 2004), Wang (2000) and Nittby (2008) found that the
memory and learning ability of rats was badly affected when they were exposed to RF radiation,
though Ammari (2008) found no such effect. In Lai's study done in 2004, ‘randomised’, or
incoherent magnetic fields seemed to help eliminate the effect. Haarala (2007), however, found
that neither pulsed nor continuous wave exposure affected human cognitive function as
measured by behavioural tests.

In 2001, Dr John Tattersall of the Defence Evaluation Research Agency (DERA) at Porton Down,
showed that radiation at 700 MHz, at power levels considerably lower than those which would
produce heating effects, affected brain cells and the nervous systems of rats, leading to potential
problems with memory, learning and epilepsy.

Transgenic, genetically engineered mice, often used in laboratory experiments, are unique
animals and extrapolation to even other normal mice, let alone humans is very tenuous when
addressing basic biological functions. Cognitive functions are yet one more step removed in
terms of extrapolation - mice and people do not think alike.

One reason for keeping calls short may not sound initially as if it is an adverse effect at all. Mobile
phone-type radiation, according to some experimental evidence, including by Professor Lai, can
cause the brain to release natural endorphins into the bloodstream. Endorphins are the chemicals
that reduce pain when engaged in strenuous or protracted physical activity (like running the
marathon). This is very useful in time of need. One reason that long-distance runners say they
continue with this gruelling sport is that it gives them a 'high', which they get hooked on. Getting
'hooked' is literally true as endorphins are the body's natural opiates, and like other opiates can
lead to addiction. So people may, literally, be becoming addicted to mobile phone use, in fact
there are now doctors who specialise in the treatment of 'technological addiction', also treating
children addicted to WiFi games.

Brain activity, children

Children who use mobile phones for as little as two minutes can have their brain activity altered
for up to an hour afterwards. Dr Michael Klieesen, heading a team of scientists at the Neuro
Diagnostic Research Institute in Marbella in Spain, fears that these alterations could lead to
psychiatric problems, aggressive behaviour, a lack of concentration, memory loss and an inability
to learn. They believe that classroom behaviour could be affected if calls were made during break
time. They were also concerned that immunity to infection and disease could be affected by the
changes in chemical balances in the brain.
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A study by Divan (2008) found an association between maternal mobile phone use during and
after pregnancy, and emotional and behavioural problems in the child at around the age of school
entry. The RF exposure to the child is likely to be minimal, so perhaps there were blood changes
that crossed the placental barrier that were responsible for the changed behaviour. This does not
seem to have been discussed. A study by Odaci (2008) on pregnant rats found that exposure to
900 MHz radiation during pregnancy affected the hippocampus in the offspring. This part of the
brain is associated with memory, but may have other effects in exposed humans. Another study
(Narayanan 2010) found that RF significantly altered hippocampus changes and the behaviour of
rats.

Dr Hyland comments that "the multi-frame repetition frequency of 8.34Hz and the 2Hz pulsing that
characterises the signal from a phone equipped with discontinuous transmission (DTX), lie in the range of
the alpha and delta brain wave activities, respectively. The fact that these two particular electrical activities
are constantly changing in a child until the age of about 12 years when the delta-waves disappear and the
alpha rhythm is finally stabilised, means that they must both be anticipated to be particularly vulnerable to
interference from the GSM pulsing".

During 1994 -1996, when Swedish teenagers started using mobile phones, prescriptions for
sleeping pills for 15-24 year old young women doubled and those for antidepressants increased
by 40%. In November 1999, a Danish psychiatrist said "Teenagers are stressed to pieces" the day
after a report that 13% of Gothenburg schoolchildren with normal hearing experience tinnitus,
often a sign of social stress. A study carried out by Uloziene (2005) concluded that a 10-minute
exposure to EMFs from a mobile phone showed no measurable hearing deterioration in 18-30
year olds and Cinel (2007) found no effect on an auditory order threshold task.

Bas (2009) found a statistically significant decrease in brain neurons in GSM exposed rats, and
recommended that the results of the study should encourage researchers to evaluate the chronic
effects of 900 MHz EMF on teenagers' brains.

We suspect that the extremely low frequency (ELF) magnetic field pulses, due to the handset
transmitter pulsing on and off and drawing current from the battery 217 times every second, is
the main cause of memory and concentration effects and not the pulsed microwaves. These
pulses can produce several microtesla throughout the user’s head (Andersen & Pedersen 1997) -
compare with the 0.4 microtesla at 50 Hz that is strongly associated with the development of
childhood leukaemia. Extraordinarily, this has not yet been tested (as far as we know).

The content of this article can be freely used with appropriate citation
www.powerwatch.org.uk or www.emfields.org
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