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Safeguarding children is taking action to promote their welfare and protect them from harm
(HM Government, 2013, Working together to Safeguard Children). All schools and further
education institutions have a statutory duty to safeguard and promote the welfare of
children (HM Government, 2007, Statutory guidance on making arrangements to safeguard
and promote the welfare of children under section 11 of the Children Act 2004). In their
definition of safeguarding Ofsted includes ‘preventing impairment of children’s and
learners’ health or development’ (Ofsted, 2011). In addition, all schools and further
education institutions should create and maintain a safe environment for children and
young people (HM Government 2007).
The evidence below describes why the use of wireless devices in schools ought to be
considered a safeguarding issue, as it is putting the health or development of pupils at risk.
The information is grouped as follows:
1. Why children and young people are at increased risk
2. Calls from doctors and scientists to protect children
3. Damage from Wi-Fi/2.4GHz
4. Pupils or teachers who exhibit adverse symptoms
5. Guidance for schools from Public Health England
6. Concerns
Appendices 1 and 2.
Mobile communication devices, including mobile phones, Wi-Fi-enabled computers and WiFi access points, emit microwave radiofrequency radiation. Some of the radiation is
absorbed by our bodies, producing unwanted side effects. These include damage to
fertility, changes in the brain, damage to DNA and possible increased risks of cancers.
1. Why children and young people are at increased risk
Children and young people absorb more microwave, radiofrequency radiation from wireless
technologies into their bodies than adults. Modelling studies predict that children absorb
60-100% more into their brains than adults and 900% more into their bone marrow.
Children are more likely to be damaged by any effects of wireless signals because their
bodies are still developing; cells are dividing more (making damage to DNA more likely to be
expressed as mutations); their skulls are thinner and their brains are more conductive,
carrying the signals further into the brain. In support of young people being at greater risk,
brain tumour studies have found that young people who first used a mobile or cordless
phone under the age of 20 had a much greater increased risk of developing a brain tumour
than
adults
(Hardell
and
Carlberg,
2009;
http://www.spandidos-
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publications.com/ijo/35/1/5). Just as medicines have side effects, absorption of microwaves
from wireless technologies into the body can result in damage.
2. Calls from doctors and scientists to protect children
The following organizations have all called for children to be protected from the
electromagnetic fields from wireless technologies and most have called for Wi-Fi not to be
used in schools: The Austrian Medical Association, American Academy of Environmental
Medicine, International Commission for Electromagnetic Safety, International Society of
Doctors for the Environment, European Environment Agency, Council of Europe, Russian
National Committee for Non-Ionizing Radiation Protection, Irish Doctors Environmental
Association and Swiss Doctors for Environmental Protection. Many other doctors and
scientists
have
also
voiced
their
concerns
(http://wifiinschools.org.uk/resources/safeschools2012.pdf). Doctors are calling on people to
keep mobile phones away from the body, to reduce the risk of developing breast cancers
(http://www.ktvu.com/videos/news/special-report-keeping-cell-phone-in-bra-may-lead/vhPF8/).
Official medical advice from the UK Chief Medical Officers is that children under the age of
sixteen should be advised to use mobile phones for essential purposes only. Similar
maximum specific absorption rates (SARs) for the signals emitted by mobile phones and
tablet computers suggest that this recommendation should also apply to wireless tablet
computers. For example, average maximum SAR for a sample of 358 digital mobile phones
is 1.02 W/Kg in 1g tissue (sarvalues.com; adult); iPad maximum SAR on Wi-Fi is 1.19 W/Kg in
1g tissue (iPad Information Guide; adult). Thus, wireless computers positioned close to the
body could expose the users to similar levels of radiation as mobile phones next to the body.
Indeed the exposures could be higher than for mobile phones, as wireless computers lack
adaptive power control (reduction of power when there is a good base station signal).
Many of the studies that have described damage from wireless technologies exposed the
subjects to fairly short durations, such as fifteen minutes, half/one hour a day or a couple of
hours a week. Even five minutes exposure to a mobile phone can significantly decrease
human sperm motility (Erogul et al, 2006). Malignant brain tumours have been associated
with wireless phone use, with a 150% increased risk in adults for the equivalent use of ≥ 40
minutes use a day for 10 years (Hardell et al, 2013; http://www.spandidospublications.com/ijo/43/6/1833). With the increasing use of computers for all subjects,
pupils (who are at increased risk compared to adults) are expected in some schools to use a
wireless computer for up to 5 hours a day, for 14 years. If the devices are used for
homework then the number of hours could be higher. Such chronic exposures to wireless
transmitters close to the body may cause more damage to pupils than shorter duration and
occasional mobile phone calls, something advised against by the UK Chief Medical Officers.
Please note that the Italian High Court has ruled that an employee’s brain tumour was
caused by his use of wireless phones for work (2012); an employee in Australia successfully
won compensation following illness which was attributed to electromagnetic fields in the
workplace (2013). A UK teacher who had to leave work because of the Wi-Fi and mobile
phones in school has won an appeal at a Social Entitlement Tribunal at which the Judge
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stated that "were it not for electromagnetic radiation the appellant would lead a normal life
with little or no functional impairment."
3. Damage from Wi-Fi/2.45 GHz signals
Appendix 1 contains a list of some papers describing damage from Wi-Fi/2.4 GHz signals.
Some studies were in humans or human cells and some in animals. Animal studies allow
scientists to investigate questions which aren’t possible in humans. For example, mobile
phone signals during pregnancy were found to significantly decrease the number of ovarian
follicles in female offspring by around 30% in mice (Gul et al, 2009;
https://www.ncbi.nlm.nih.gov/pubmed/19241083). Studies where ovaries are removed to
count follicles would not be ethical in humans. But animal studies can act as warnings as
well as increasing our understanding. We will have to wait and see whether similar toxic
effects on ovaries have occurred in the current generation of girls, if their mothers used
wireless devices during pregnancy.
Studies into the safety of Wi-Fi have found similar damaging effects to those already
described in the scientific literature for mobile phones. Wi-Fi/2.4 GHz signals increase
oxidative stress, which is an increase in free radical damage caused by increased production
of radicals or a decrease in their removal by antioxidants. Increased free radical
concentrations can damage cell membranes, proteins, RNA and DNA in the body. Increased
oxidative stress and damage to DNA is described in several of the papers in Appendices 1
and 2.
Another effect of Wi-Fi signals is damage to male fertility. Effects described include
decreased sperm motility, decreased sperm counts, sperm head abnormalities, DNA
damage, decreased tubule diameters and weights and increased oxidative stress. Concern
was expressed by Redmayne and colleagues in Reproductive Toxicology (2011), ‘There is
sufficient evidence, supported by recommendations from fertility researchers and
governmental bodies, to make it advisable for schools to have and enforce policies that
remove cell phones from students’ pockets during school.’ There is now a great deal of
evidence for wireless technologies damaging male fertility, with around 80% of studies
describing harm. There are methodological reasons why effects were not observed in some
papers, which may account for damage not being found in 100% of studies. For male staff
who want to father children, wireless devices are a potential hazard, especially as signals
can damage sperm DNA, the genetic material required for the next generation. Prolonged
exposures to Wi-Fi (1 year) have resulted in decreased diameters of seminiferous tubules
and decreased weights of epididymis and seminal vesicles, indicating that fertility may be
permanently decreased in males, especially if exposures are during puberty when the body
is growing (Dasdag et al, 2014; http://www.ncbi.nlm.nih.gov/pubmed/24460421).
For female fertility, any DNA damage in the ovaries of female pupils or teachers could lead
to genetic abnormalities in their future children, and further generations. Transmitters in
wireless computers and mobile phones kept in pockets can be close to reproductive organs.
In mice, Wi-Fi 2.4 GHz signals reduced implantation of pregnancies and increased DNA
damage
in
brain
cells
of
offspring
(Shahin
et
al,
2013;
http://www.ncbi.nlm.nih.gov/pubmed/23334843).
Mobile phone or Wi-Fi signals during
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pregnancy have been found to cause abnormalities in the offspring of animals, including
hyperactivity, decreased fertility, altered brain development, reduced postnatal growth,
increased oxidative stress and decreased cognitive abilities (Sangun et al, 2014;
https://www.ncbi.nlm.nih.gov/pubmed/24460416;
Gul
et
al,
2009;
https://www.ncbi.nlm.nih.gov/pubmed/19241083;
Odaci
et
al,
2008
https://www.ncbi.nlm.nih.gov/pubmed/18761003;
Razavinasab
et
al,
2014
https://www.ncbi.nlm.nih.gov/pubmed/24604340;
Haghani
et
al,
2013
https://www.ncbi.nlm.nih.gov/pubmed/23906636;
Kokturk
et
al,
2013
https://www.ncbi.nlm.nih.gov/pubmed/23935717;
Ragbetli
et
al,
2010
https://www.ncbi.nlm.nih.gov/pubmed/20545571). A study from Yale University found that
mobile phone exposure in pregnancy altered brain development, damaged memory and
increased
hyperactivity
in
the
offspring
(Aldad
et
al,
2012;
http://www.ncbi.nlm.nih.gov/pubmed/22428084). There is an association between mobile
phone use in human mothers during pregnancy and behavioural problems in children (Divan
et al, 2012 http://www.ncbi.nlm.nih.gov/pubmed/21138897; Divan et al, 2008
http://www.ncbi.nlm.nih.gov/pubmed/18467962). The Russian National Committee for NonIonizing Radiation Protection advises pregnant women not to use a mobile phone because
of possible effects on developing foetuses.
Brain activity and cognition. Wi-Fi signals alter human brain activity, even at low exposures
(0.5 V/m electrical field strength). Wi-Fi access points in schools are likely to be exposing
some children to 0.5 V/m signals and those from computers in use will be higher than this.
In young women there was found to be a decrease in alpha and beta wave energies in the
EEG measurements and in young men a decrease in electrical responses (a measure of
attention) during a working memory task (Papageorgiou et al, 2011
http://www.ncbi.nlm.nih.gov/pubmed/21714138; Maganioti et al, 2010). Working memory is
an important cognitive skill that schools would not want to compromise in pupils at school:
keeping information “online” whilst carrying out a task. Chronic exposures to low-powered
mobile phone signals have been found to damage learning and memory in animal studies,
even from as little as two hour exposures per week (Nittby et al, 2008
http://www.ncbi.nlm.nih.gov/pubmed/18044737;
also
Fragopoulou
et
al,
2010
https://www.ncbi.nlm.nih.gov/pubmed/19954937;
Narayanan
et
al,
2009
https://www.ncbi.nlm.nih.gov/pubmed/19330250;
Li
et
al,
2008
https://www.ncbi.nlm.nih.gov/pubmed/18198477;
Deshmukh
et
al,
2013
http://www.ncbi.nlm.nih.gov/pubmed/23720885;
Megha
et
al,
2012
http://www.ncbi.nlm.nih.gov/pubmed/23986973).
Some human studies report poorer
performance in cognitive tests, decreased attention and increased reaction times (Leung et
al,
2011
https://www.ncbi.nlm.nih.gov/pubmed/21570341;
Luria
et
al,
2009
https://www.ncbi.nlm.nih.gov/pubmed/19194860;
Krause
et
al
2006
https://www.ncbi.nlm.nih.gov/pubmed/16846979;
Maier
et
al,
2004
https://www.ncbi.nlm.nih.gov/pubmed/15180806;
Cao
et
al,
2000
https://www.ncbi.nlm.nih.gov/pubmed/12725088).
If the wireless devices which schools are using damage cognition, then they may not be
improving learning outcomes for pupils. As Wi-Fi signals have been found to alter human
brain activity, with possible damaging effects on cognition, there may be challenges from
parents in the future if their children do not perform well in examinations when the Wi-Fi is
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switched on. Whilst we do not yet know what the long term effects of chronically altering
brain activity in children and young people will be, we do know that it is likely to alter brain
development, as the electrical activity of the brain determines how the brain develops. The
brain continues to develop until the early twenties, but remains ‘plastic’ (altered by
experiences) in adulthood. Mobile phone signals have also been associated with dead cells
in the brain (e.g. Salford et al, 2003 https://www.ncbi.nlm.nih.gov/pubmed/12782486; Bas et al,
2009
https://www.ncbi.nlm.nih.gov/pubmed/19230827;
Odaci
et
al,
2008
https://www.ncbi.nlm.nih.gov/pubmed/18761003;
Sonmez
et
al,
2010
https://www.ncbi.nlm.nih.gov/pubmed/20691167;
Kokturk
et
al,
2013
https://www.ncbi.nlm.nih.gov/pubmed/23935717;
Maskey
et
al,
2010
https://www.ncbi.nlm.nih.gov/pubmed/20546709). Over time, it is possible that this could
manifest as early-onset dementia or other neurological disorders.
Wi-Fi/2.4 GHz signals increase the proliferation of human leukaemia cells (Naziroglu et al,
2012 http://www.ncbi.nlm.nih.gov/pubmed/22489926). Increasing the growth of cancer
cells is obviously not beneficial for anyone with cancer.
Wi-Fi signals for one hour a day were found to induce a glucose metabolism disorder in rats,
suggesting a diabetes-like condition, plus oxidative stress (Salah et al, 2013
https://www.ncbi.nlm.nih.gov/pubmed/23994945). Incidence of diabetes in the UK has
approximately doubled in the past twenty years.
Also attached (Appendix 2) is a list of 100 papers which describe damage from mobile phone
and similar wireless signals. These are only a tiny fraction of the papers describing adverse
effects, but they should illustrate the point that there is a problem with their safety.
Scientific myths abound on the internet, such as ‘non-ionizing radiofrequency radiation
cannot cause biological damage as it doesn’t have enough energy to directly break
molecular bonds’. However, adverse biological effects and damage can occur without
bonds being broken. A wide range of biological processes involve movement of charge or
changes in the orientation of molecules.
4. Pupils or teachers who exhibit adverse symptoms
Many of the possible adverse effects described in section 3 could occur without obvious
clinical symptoms, maybe for years, before manifesting as illness or disease. However, at
some point schools may have pupils or teachers who react to wireless signals with
immediate adverse symptoms, such as tachycardia, arrhythmias (Havas et al 2010; Havas
and Marrongelle 2013 https://www.ncbi.nlm.nih.gov/pubmed/23675629), epileptic seizures
(iPad manual), headaches (Sudan et al, 2012 https://www.ncbi.nlm.nih.gov/pubmed/23750182)
or malfunctioning of heart defibrillators or pacemakers. All pupils need access to the
curriculum and teachers require safe working conditions.
The adverse effects of wireless signals on human haemoglobin (decreasing its ability to carry
oxygen
by
altering
its
tertiary
structure;
Mousavy
et
al,
2009
https://www.ncbi.nlm.nih.gov/pubmed/19263507) may decrease cognition and academic
performance, increase cell death or the incidence of fainting.
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5. Guidance for schools from Public Health England (PHE)
PHE currently advise schools that there is no reason why Wi-Fi should not be used, based on
exposures being lower than for mobile phones, that they are lower than current ICNIRP
guideline exposure values (http://www.icnirp.de/PubEMF.htm), and that the AGNIR 2012
report commissioned by them concluded that there was no convincing evidence of any
effects
of
radiofrequency
radiation
below
ICNIRP
guideline
values
(http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1317133826368).
However, there are weaknesses in all of these points. Exposures from wireless computers
can be as high as for mobile phones (as described above) and may be used for much longer
periods of time. The current ICNIRP guidelines have been called obsolete by the European
Environment Agency, European Parliament, Council of Europe, International Commission for
Electromagnetic Safety, American Academy of Environmental Medicine and others. If
exposures below ICNIRP values were safe, none of the papers listed in Appendices 1 or 2
would have found any adverse effects.
The AGNIR 2012 report left out a large number of relevant papers. In addition, the
conclusions did not reflect the science included in the report. For example, twenty three
papers were included on male fertility (at least 15 were left out) and 78% of these reported
decreased measures of male fertility or damage to sperm. Yet the conclusion was that there
was no convincing evidence of effects of radiofrequency radiation on male fertility.
Professor Leszczynski from the Finnish Radiation Protection Authority called the report
‘biased and misleading’. None of the studies in Appendix 1 were included in the report. The
WHO International Agency for Research on Cancer has said that there is evidence of effects
of radiofrequency radiation on immune function, gene and protein expression, cell
signalling, oxidative stress, apoptosis (cell death), effects on the blood-brain barrier, on the
brain, as well as damage to genetic material through genotoxicity (Non-ionizing and Ionizing
Radiations: Recent Highlights. Fatiha EL Ghissassi on behalf of the IARC Monograph
Programme, January 2014).
PHE have not carried out any biological or health studies into the possible effects of Wi-Fi
since announcing seven years ago that they would thoroughly investigate the safety of Wi-Fi
for schools. PHE have simply measured radiofrequency exposures at 0.5-1 metre away from
wireless laptops. They have not tested the radiation from wireless tablet computers or
distances closer than 0.5 metres.
6. Concerns
Improving the safety of communications equipment in schools doesn’t mean stopping
excellent information technology (IT) resources being used for the benefit of pupils. It
simply means changing from communication via microwaves to communication via shielded
wiring. By making this change schools can be safe places for pupils and staff, safeguarding
the health or development of children and young people.
Some parents feel that given the possible damaging effects of wireless signals, it would be
morally wrong for them to provide a wireless device for their children to use. However, the
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widespread and involuntary use of wireless technologies in schools mean that parents no
longer have a choice about their children’s safety in school.
In

the

TUC

‘Occupational

Cancer,

A

Workplace

Guide’ (2008, 2012;
http://www.tuc.org.uk/sites/default/files/extras/occupationalcancer.pdf), it advises employers
that all class 1 and 2 carcinogens should be removed from the workplace or caution used to
prevent exposure to them. Mobile phone and Wi-Fi signals have been classified as a class
2B possible human carcinogen by the WHO International Agency for Research on Cancer
(2011; http://monographs.iarc.fr/ENG/Monographs/vol102/index.php). It is surprising how many
people consider exposing children to a possible carcinogen in school every day is completely
acceptable.
Pupils could use wired computers in class to access the internet, with no loss of the
educational benefits of computers in school. Computers connected with Ethernet or fibre
optic cables and the Wi-Fi on the computer switched off do not expose the users to
radiofrequency radiation. Admittedly, wired computers are more inconvenient than
wireless, but damage to the development, health or fertility of pupils and genetic
abnormalities in their offspring are far, far more inconvenient than using wires for
computers.
For schools that currently use wireless technologies, the evidence of possible damage to
pupils or teachers may be inconvenient and challenging. It is difficult to make changes.
However, the scientific evidence is nonetheless real and taking no action will not make the
science or potential damage disappear. It is important for all of us to prevent children or
young people being harmed, where we see that harm might be taking place.
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Appendix 1,
A list of some Wi-Fi/2.4GHz papers:
Atasoy H.I. et al, 2013. Immunohistopathologic demonstration of deleterious effects on growing rat
testes of radiofrequency waves emitted from conventional Wi-Fi devices. Journal of Pediatric
Urology 9(2): 223-229. http://www.ncbi.nlm.nih.gov/pubmed/22465825
Avendaño C. et al, 2012. Use of laptop computers connected to internet through Wi-Fi decreases
human sperm motility and increases sperm DNA fragmentation. Fertility and Sterility 97(1): 39-45.
http://www.ncbi.nlm.nih.gov/pubmed/22112647
Aynali G. et al, 2013. Modulation of wireless (2.45 GHz)-induced oxidative toxicity in laryngotracheal
mucosa of rat by melatonin. Eur Arch Otorhinolaryngol 270(5): 1695-1700.
http://www.ncbi.nlm.nih.gov/pubmed/23479077
Dasdag S. et al, 2014. Effect of long-term exposure of 2.4 GHz radiofrequency radiation emitted from
Wi-Fi equipment on testes functions. Electromagn Biol Med. Epub ahead of print.
http://www.ncbi.nlm.nih.gov/pubmed/24460421
Gumral N. et al, 2009. Effects of selenium and L-carnitine on oxidative stress in blood of rat induced
by 2.45-GHz radiation from wireless devices. Biol Trace Elem Res. 132(1-3): 153-163.
http://www.ncbi.nlm.nih.gov/pubmed/19396408
Havas M. et al, 2010. Provocation study using heart rate variability shows microwave radiation from
2.4GHz cordless phone affects autonomic nervous system. European Journal of Oncology Library Vol.
5: 273-300. http://www.icems.eu/papers.htm?f=/c/a/2009/12/15/MNHJ1B49KH.DTL part 2.
Havas M. and Marrongelle J. 2013. Replication of heart rate variability provocation study with
2.45GHz cordless phone confirms original findings. Electromagn Biol Med 32(2): 253-266.
https://www.ncbi.nlm.nih.gov/pubmed/23675629
Maganioti A. E. et al, 2010. Wi-Fi electromagnetic fields exert gender related alterations on EEG. 6th
International
Workshop
on
Biological
Effects
of
Electromagnetic
fields.
http://www.istanbul.edu.tr/6internatwshopbioeffemf/cd/pdf/poster/WIFI%20ELECTROMAGNETIC%20FIELDS%20EXERT%20GENDER.pdf
Margaritis L.H. et al, 2013. Drosophila oogenesis as a bio-marker responding to EMF sources.
Electromagn Biol Med., Epub ahead of print. http://www.ncbi.nlm.nih.gov/pubmed/23915130
Naziroğlu M. and Gumral 2009. Modulator effects of L-carnitine and selenium on wireless devices
(2.45 GHz)-induced oxidative stress and electroencephalography records in brain of rat. Int J Radiat
Biol. 85(8): 680-689. http://www.ncbi.nlm.nih.gov/pubmed/19637079
Nazıroğlu M. et al, 2012. 2.45-Gz wireless devices induce oxidative stress and proliferation through
cytosolic Ca2+ influx in human leukemia cancer cells. International Journal of Radiation Biology
88(6): 449–456. http://www.ncbi.nlm.nih.gov/pubmed/22489926
Nazıroğlu M. et al, 2012b. Melatonin modulates wireless (2.45 GHz)-induced oxidative injury through
TRPM2 and voltage gated Ca(2+) channels in brain and dorsal root ganglion in rat. Physiol Behav.
105(3): 683-92. http://www.ncbi.nlm.nih.gov/pubmed/22019785
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Ozorak A. et al, 2013. Wi-Fi (2.45 GHz)- and mobile phone (900 and 1800 MHz)- induced risks on
oxidative stress and elements in kidney and testis of rats during pregnancy and the development of
offspring.
Biol
Trace
Elem
Res,
Epub
ahead
of
print.
http://www.ncbi.nlm.nih.gov/pubmed/24101576
Oksay T. et al, 2012. Protective effects of melatonin against oxidative injury in rat testis induced by
wireless (2.45 GHz) devices. Andrologia doi: 10.1111/and.12044, Epub ahead of print.
http://www.ncbi.nlm.nih.gov/pubmed/23145464
Papageorgiou C. C. et al, 2011. Effects of Wi-Fi signals on the p300 component of event-related
potentials during an auditory hayling task. Journal of Integrative Neuroscience 10(2): 189-202.
http://www.ncbi.nlm.nih.gov/pubmed/21714138
Salah MB, 2013. Effects of olive leave extract on metabolic disorders and oxidative stress induced by
2.45 GHz WIFI signals. Environ Toxicol Pharmacol 36(3): 826-834.
https://www.ncbi.nlm.nih.gov/pubmed/23994945
Shahin S. et al, 2013. 2.45 GHz Microwave Irradiation-Induced Oxidative Stress Affects Implantation
or Pregnancy in Mice, Mus musculus. Appl Biochem Biotechnol 169: 1727–1751.
http://www.ncbi.nlm.nih.gov/pubmed/23334843
Shahin S. et al, 2014. Microwave irradiation adversely affects reproductive function in male mouse,
Mus musculus, by inducing oxidative and nitrosative stress. Free Radic Res. Epub ahead of
print. https://www.ncbi.nlm.nih.gov/pubmed/24490664
Shangun O. et al., 2014. The effects of long-term exposure to a 2450MHz electromagnetic field on
growth and pubertal development in female Wistar rats. Electromagn Biol Med. Epub ahead of
print. https://www.ncbi.nlm.nih.gov/pubmed/24460416
Tök L. et al, 2014. Effects of melatonin on Wi-Fi-induced oxidative stress in lens of rats. Indian
Journal of Opthalmology 62(1): 12-15. http://www.ncbi.nlm.nih.gov/pubmed/24492496
Türker Y. et al, 2011. Selenium and L-carnitine reduce oxidative stress in the heart of rat induced by
2.45-GHz radiation from wireless devices. Biol Trace Elem Res. 143(3): 1640-1650.
http://www.ncbi.nlm.nih.gov/pubmed/21360060
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Appendix 2
A list of 100 example mobile phone and other wireless signal papers (there are many more).
Aalto S. et al, 2006. Mobile phone affects cerebral blood flow in humans. J Cereb Blood Flow Metab
26(7):885-890. http://www.ncbi.nlm.nih.gov/pubmed/16495939
Aboul E. et al, 2013. The effect of pulsed electromagnetic radiation from mobile phone on the levels
of monoamine neurotransmitters in four different areas of rat brain. Eur Rev Med Pharmacol Sci
17(13): 1782-1788. https://www.ncbi.nlm.nih.gov/pubmed/23852905
Abu Khadra K.M. et al, 2014. Evaluation of selected biochemical parameters in the saliva of young
males using mobile phones. Electromagn Biol Med Epub ahead of print.
https://www.ncbi.nlm.nih.gov/pubmed/24499288
Agarwal A. et al, 2008. Effect of cell phone usage on semen analysis in men attending infertility
clinic: an observational study, Fertil Steril 89, 124-128.
https://www.ncbi.nlm.nih.gov/pubmed/17482179
Agarwal A. et al, 2009. Effects of radiofrequency electromagnetic waves (RF-EMW) from cellular
phones on human ejaculated semen: an in vitro pilot study, Fertility and Sterility 92, 1318-1325.
https://www.ncbi.nlm.nih.gov/pubmed/18804757
Aitken R. J. et al, 2005, Impact of radio frequency electromagnetic radiation on DNA integrity in the
male germline, Int J Androl, 28(3), 171-179. https://www.ncbi.nlm.nih.gov/pubmed/15910543
Aldad T.S. et al, 2012. Fetal Radiofrequency Radiation Exposure From 800-1900 Mhz-Rated Cellular
Telephones Affects Neurodevelopment and Behavior in Mice. Nature Scientific reports 2: 312.
https://www.ncbi.nlm.nih.gov/pubmed/?term=aldad+ts+AND+2012
Alhusseiny A. et al, 2012. Electromagnetic energy radiated from mobile phone alters
electrocardiographic records of patients with ischemic heart disease. Ann Med Health Sci Res 2(2):
146-151. http://www.ncbi.nlm.nih.gov/pubmed/23440607
Balmori A. 2010. Mobile phone mast effects on common frog (Rana temporaria) tadpoles: the city
turned into a laboratory. Electromagn. Biol. Med. 29(1-2):31-35.
http://www.ncbi.nlm.nih.gov/pubmed/20560769
Bartsch H. et al, 2010. Effect of chronic exposure to a GSM-like signal (mobile phone) on survival of
female Sprague-Dawley rats: Modulatory effects by month of birth and possibly stage of the solar
cycle. Neuroendocrinology Letters 31(4):457-473. https://www.ncbi.nlm.nih.gov/pubmed/20802457
Bas O. et al, 2009. 900MHz electromagnetic field exposure affects qualitative and quantitative
features of hippocampal pyramidal cells in the adult female rat, Brain Research 1265:178-85.
https://www.ncbi.nlm.nih.gov/pubmed/19230827
Bas O. et al, 2009b. Chronic prenatal exposure to the 900 megahertz electromagnetic field induces
pyramidal cell loss in the hippocampus of newborn rats. Toxicol Ind Health 25(6): 377-384.
https://www.ncbi.nlm.nih.gov/pubmed/19671630
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Belyaev I. Y. et al, 2005. 915MHz microwaves and 50Hz magnetic field affect chromatin
conformation and 53BP1 foci in human lymphocytes from hypersensitive and healthy persons,
Bioelectromagnetics 26(3), 173-184. https://www.ncbi.nlm.nih.gov/pubmed/15768430
Bise W. 1978. Low power radiofrequency and microwave effects on human electroencephalogram
and behaviour. Physiol. Chem. & Physics 10: 387-398.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bise+AND+1978
Blank M. and Goodman R. 2009. Electromagnetic fields stress living cells. Pathophysiology 16(2-3):
71-78. https://www.ncbi.nlm.nih.gov/pubmed/19268550
Burch J.B. et al, 2002. Melatonin metabolite excretion among cellular telephone users. Int J Radiat
Biol 78(11): 1029-1036. https://www.ncbi.nlm.nih.gov/pubmed/12456290
Cam S.T. and Seyhan N. 2012. Single-strand DNA breaks in human hair root cells exposed to mobile
phone radiation. International Journal of Radiation Biology 88(5): 420-424.
https://www.ncbi.nlm.nih.gov/pubmed/22348707
De Iuliis G. N. et al, 2009. Mobile phone radiation induces reactive oxygen species production and
DNA damage in human spermatozoa in vitro, PLoS One 4(7),
e6446. https://www.ncbi.nlm.nih.gov/pubmed/19649291
Desai N. R. et al, 2009. Pathophysiology of cell phone radiation: oxidative stress and carcinogenesis
with focus on male reproductive system, Reproductive Biology and Endocrinology 7, 114.
https://www.ncbi.nlm.nih.gov/pubmed/19849853
Deshmukh P.S. et al, 2013. Effect of low level microwave radiation exposure on cognitive function
and oxidative stress in rats. Ind J Biochem Biophys 50(2): 114-119.
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