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 Abstract  
Whilst humans evolved in the earth’s Electro-Magnetic-Field (EMF) and sun-light, 

both being essential to life but too much sun and we burn. What happens if 

background EMF rise to critical levels, coinciding with increasing environmental 

pollutants?  

Two of the authors can look back over 50 clinical years and appreciate the profound 

changes in human morbidity across a range of disparate conditions - autoimmune 

diseases, asthma, earlier cancer incidence and reduced male sperm counts. In 

particular have been  increased autism, dyslexia, Attention Deficit Hyperactivity 

Disorder  and neurological diseases, such as Amyotrophic Lateral Sclerosis, Multiple 

Sclerosis, Parkinson’s Disease, Early Onset Dementia, Multiple System Atrophy and 

Progressive Supranuclear Palsy. What might have caused these change- whilst 

genetic factors are taken as given, multiple environmental pollutants are associated 

with neurological disease although the mechanisms are unclear. The pace of 

increased neurological deaths far exceeds any Gompertzian explanation that 

because people are living longer they are more likely to develop more age-related 

problems such as neurological disease.  

Using WHO global mortality categories of Neurological Disease Deaths (NDD) and 
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Alzheimer’s and Dementia deaths (Alz), updated June 2018, together they constitute 

Total Neurological Mortality (TNM), to calculate mortality rates per million for people 

aged 55-74 and for the over-75’s in twenty-one Western countries.  

Recent increases in American people aged over-75’s rose 49% from 1989 to 2015 

but US neurological deaths increased five-fold. In 1989 based on Age-Standardised-

Deaths-Rates America USA was 17th at 324pm but rising to 539pm became second 

highest.  

Different environmental / occupational factors have been found to be associated with 

neuro-degenerative diseases, including background EMF.  We briefly explore how 

levels of EMF interact upon the human body, which can be described as a natural 

antennae and provide new evidence that builds upon earlier research to propose the 

following hypothesis. 

Based upon recent and new evidence we hypothesise that a major contribution for 

the relative sudden upsurge in neurological morbidity in the Western world (1989-

2015), is because of increased background EMF that has become the tipping point-  

impacting upon any genetic predisposition, increasing multiple-interactive pollutants, 

such as rises in petro-chemicals, hormone disrupting chemicals, industrial, 

agricultural and domestic chemicals.  The unprecedented neurological death rates, 

all within just twenty-five years, demand a re-examination of long-term EMF safety 

related to the increasing background EMF on human health. We do not wish to `stop 

the modern world’ , only make it safer. 

Key Words: neurological aetiology Electro-Magnetic-Fields environmental epigenetic 
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Text (4,630). 

Introduction:  

The Hypothesis. 
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It is an evolutionary fact that humans evolved within the Earth’s constant Electro-

Magnetic-Field (EMF) and the sun’s radiation which are essential to life. If there is too 

much sun, we burn but what if there is too much EMF? 

We hypothesise that over the last 25 years increases in background Electro-

Magnetic-Fields within the human environment, impacting upon the extant and rising 

multiple interactive-environmental pollutants is the Tipping Point for the accelerating 

increases in neurological deaths in the Western world 1-13.  For example, impacting 

on rising problems of air pollution, on what has been described as the neuro-

inflammation hypothesis 14,15, whilst increased background of EMF are increasingly 

linked to both neurodegenerative disease and leukaemia, both associated with 

oxidative stress 16. 

To make the case we need to look back at changing environmental pollutants and 

think across disciplines to consider apparently unconnected changes in human 

morbidity. Two of the authors have the advantage of being able to look back over 50 

clinical years and can appreciate the profound changes that have occurred. What is 

often difficult to grasp is how recent are changes in the world environment. There has 

been an explosive development in a wide range of chemicals that have been 

employed by human in the relentless pursuit of mastering our environment.  

The digital world that now surrounds us with new levels of Electro-Magnetic Fields 

[EMFs] and it is the magnetism that might be the problem. Many environmentally 

linked diseases often need 20 or more years to develop 17,18, so as the digital world is 

still a relatively a new phenomenon, the possible twenty years needed for 

pathological effects of raised EMF is perhaps beginning to emerge? 

The first major wake-up call of the impact of environmental pollution upon human 

morbidity was Rachel Carson’s 1968 `Silent Spring’. She highlighted the damage  

to wild-life by environmental degradation and alerted us to the fact that human beings 

are not exempt or immune to environmental pollutants. The slow response to 

emerging scientific alarm bells was seen in the reluctant acceptance of the problem 
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with asbestos, which has led to today a growing epidemic of people entering their 

sixties with asbestos related diseases and with the previously assumed neutral 

organophosphates 17-19. The recent Volkswagen scandal who hid the extent of diesel 

particulates shows we cannot always trust even the most prestigious companies to 

acknowledge inadvertent negative impacts on human health of economic activity.  

We will ignore notable changes in human morbidity such as rises in autoimmune 

disease, allergies, falling sperm counts but focus upon conditions which can be said 

to be broadly neurologically related.  

Attention Deficit Hyperactivity Disorder (ADHD) which was virtually unheard of until 

the 1980’s. It might well be an early soft-neurological sign but reflects undoubted 

change. It was described as `minimal cerebral dysfunction’ and from 1963 onwards it 

took 20 years to have a 100 papers on the medical data base `medline’. Re-defined 

as ADHD in 1987, from January to September 2018 there were 700 papers, from 

across the world. 

Autism, rare before the 1970’s, initially being described as a primarily psychological 

disorder in children of `refrigerator parents’. Now widely recognised and every 

Western country has an Autistic Society, with an estimated 700,000 British people on 

the autistic spectrum with a projected 20million people world- wide 20 . Whilst this may  

be to do with a greater willing to make the diagnosis, does this really explain the 

enormous rise in numbers? 

Another `ambiguous’ condition is Chronic Fatigue Syndrome (CFS) or Myalgic 

Encephalomyelitis (ME) and is still debatable whether it is a `functional’ rather than 

neurological disorder. Two other new but controversial diagnostic categories are 

Electromagnetic Hypersensitivity (EHS) and Multiple Chemical Sensitivity (MCS). 

The first paper on medline for EHS was in 2005 but in the last three years there were 

223. In regard to MCS the first paper was in 1975 and only a second study by 1988 

but in 2018 there were eight such papers.   
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If  ADHD, Autism-Asperger spectrum, Dyslexia and ME / CFS, all initially ascribed to 

children but now diagnosed in adults, are thought of as basically neurological 

disorders this raises the question are there environmental influences related to these 

increased `neurological’ conditions. Plus rises in the established conditions such as 

Motor Neurone and Parkinson’s Diseases etc 1-16? 

It is hypothesised that the impact of Electro-Magnetic-Fields, interacting and 

impacting on top of genetic predisposition and extant and growing multiple 

environmental changes, is the tipping point that triggers these unprecedented 

accelerating rises.  

However, it has to be acknowledged that there are some inconsistent findings 

regarding EMF, as some have found no EMF link with neuro-pathology, or that 

EMFG has been therapeutic 21-27. Alternative explanations, such as the Gompertzian 

hypothesis 28, 29 and improved diagnosis 30 are sometimes used to suggest the rises 

in neurological morbidity are essentially an artefact.  

The major artefact argument is the Gomperptzian hypothesis that explains the raised 

incidence is because people are now living longer to develop aged-related disease,  

so it is argued that the increases mainly reflect improved longevity 28, 29. This 

hypothesis will be evidentially refuted in the course of this study. 

Clinical Studies of Incidence of Neurological Disorders: We briefly explore 

human clinical level studies reporting rises in neurological diseases, especially 

Parkinson’s Disease and Amyotrophic Lateral Sclerosis (ALS), designated Motor 

Neurone Disease in Europe. We have decided to exclude all animal studies, despite 

many results indicating possible aetiological EMF connections but there is always the 

question of transferability to humans. As will be shown, there are sufficient human 

clinical studies to support the EMF tipping point hypothesis.  

 A series of clinical type studies highlighted rises in a range of neurological disease 

such as ALS, could be described as epidemic 1-16, mainly in Western countries but 

reports from other continents are increasing 7-10 and rises in Parkinson’s Disease 
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adds to the growing burden upon services and families 4, 13. Another notable feature 

over the past decade is the rise in what might be considered the rarer neurological 

conditions such as Multiple System Atrophy and Progressive Supranuclear Palsy 31-

35.  

Nonetheless, it cannot be denied that having proportionally more elderly people 

might well be a minor factor, but when the extent of the changes, based on the latest 

WHO data, updated June 2018, this explanation fails to account for the increases 36. 

A major challenge to the Gompertzian explanation is stalky challenged by evidence 

of the explosive rise in early onset dementias reported in the Western world and 

other continents 37-45. Furthermore, in practice terms the Gompertzian explanation is 

at practical odds with important but different type of evidence found in the need for 

the British Parkinson’s Society to establish a Young Persons section for their 

services, with people under-40’s  and a new British charity, Young Dementia UK that 

has many clients under 50 years old!  It is when these conditions are juxtaposed 

together then the possible connections between the psychical and socio-

psychological environments can be seen.   

New Comparative International Study:   Before considering the inter-related 

multiple causes of neurological conditions, and, addressing the central tenant that 

EMF might be the tipping point for the rises in neurological morbidity, we provide the 

very latest population-based analysis of neurological deaths. This builds upon our 

earlier epidemiological studies 11-13 but extrapolates further from the recently updated  

WHO data 36.  

Table [1] shows the two WHO global neurological categories Nervous Disease 

Deaths (NDD) and Alzheimer & other Dementia (Alz) deaths in Age-Standardised-

Death-Rates (ASDR) – in effect controlled for total population between baseline 

years 1989-912 to 2013-15, which combined gives a Total Neurological Mortality 

(TNM) rate per million (pm) of population 36. 
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The highest TNM was Finland at 911pm, the USA 539pm, the Netherlands and the 

UK 424pm. Over the period 1989 to 2015 this represents rises of 161%, 196%,128% 

and 67% respectively. The lowest countries were Japan at 103pm, Greece 104pm,  

Austria 181pm and Portugal 229pm yet these rates are also equivalent to rises of 

56%, 44%, 46% and 129% respectively, with an overall average rise for the 21 

countries of 90% over the period, all controlled for population. 

A perusal of the table shows that in the 1989-91 period seventeen countries had 

higher NDD rates than Alz but by 2013-15 only eight nations’ NDD rates were higher 

than Alz although both death rates increased over the period.  

A further challenge to the Gompertzian explanation 28-29, is shown in Table [2], which 

compares the increases in population of men and women aged 75+ juxtaposed 

against rises in the Elderly (75+) TNM rates from which to calculate a population and 

Total Neurological (TNM) time ratio. 

The highest rate was Finland at 7,204pm but by 2013-15 had risen to 31,246pm, 

which is 4.33 ratio of change, compared to only 66% rise in the 75+ population, 

yielding an odds ratio of 1:2.61. Followed by the USA at 18056pm, with a five-fold 

75+ TNM increase compared to a 49% rise in population yields a ratio of change of 

1:3.59.  

Other notable population to TNM ratios were Canada 1:4.89, Denmark 1:4.21, 

Sweden 1:3.40, Portugal 1: 3.25, Norway 1:2.97, Netherlands 1:2.77 and the UK 

1:2.49 and six other countries had ratios greater than 1:1.50, only Belgium at 1:0.88 

had greater population rises than TNM, and though Greece and Japan more than 

doubled their TNM over the period they had the next smallest population to TNM 

ratios, 1:1.10 and 1:1.33 respectively.  

 

                                        Insert Table [2] 

Though the Gompertzian explanation of these increases might have made some 

contribution but not at this rate or in such a relatively short time.  Moreover, in 1989-

mailto:1@3.40


8 
 

91 the USA was 14th highest of the 21 countries but by 2013-15 were second highest 

in the Western world! 

An indication of the speed of change in neurological deaths in the 55-74 year age 

band, which is below the life-expectancy of all the countries is given in Table [3], 

ranked by biggest increase in just the last 10 years. 

Thirteen countries had rises of 20% and more over the decade, the biggest rises 

were in Greece 68%, Japan 50%, albeit starting from a low base and the  

Netherlands at 56%, with ten countries having rises of >30%, including the UK at 

45% and the USA at 32%, though there were slights falls in Belgium and France. In 

the first international comparison of changing patterns of neurological deaths which 

focused upon the 55-74 age band 11, when compared to later studies 12,13, it is clear 

these rates are increasing and accelerating as well as involving more countries as 

the years have unfolded.                     

 

                                   Insert Table [3]         

 

To provide a policy and practice perspective, as rates are statistics but numbers are 

actual people. The numbers of people in Britain and America dying from a 

neurological disorder in the age-band 55-74 will illustrate the speed of change. 

Between 1989 until 2015 the numbers of neurological deaths of people aged 55-74  

in Britain went from 3,518 to 5,177 an effective 47% increase over the period. The 

numbers of Total Neurological Mortality in the UK rose from 27,419 to 90,535, 

equivalent to a 330% rise.  

In the USA, the 55-74 age band numbers grew from 16,608 to 76,244, more than a 

four-fold increase. As to total numbers America went from 68,071 to 409,217, a six-

fold increase. It is questionable whether neurological services have increased in 

anything like these proportions. 
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 What there can be little doubt about is that there an epidemic rise in neurological 

deaths, outstripping any demographic or Gompertzian explanation, or due to 

neurological disease diagnosis becoming more `fashionable’ but surely not at the 

extent of these accelerating changes. 

Therefore our hypothesis asks might the changed pattern of EMF in the human 

environment be the trigger / tipping point impacting upon of any genetic 

predisposition and multiple inter-acting environmental influences?  

Some Aetiological Associations: This raises the question of what might be the 

cause of such changes? Evidence comes from studies that point towards multiple-

interactive- environmental factors. A number of occupational groups have been 

associated with raised ALS 46-52. With similar associations in regard to occupations 

and exposure to a range of chemicals and solvents in regard to Parkinson’s Disease 

53-56. Also there have been indications of background Electro-Magnetic-Fields been 

associated with various neurological conditions 14,54-59. Although, as mentioned 

previously, some studies have shown that short term exposure to low level EMF can 

help improve memory in Alzheimer, and can assist healing of wounds, fractures and 

improve stroke patients 21-27. 

Epigenetics: As with many pathologies there are degrees of under-lying genetic 

predisposition/ vulnerability awaiting the environmental trigger, seen in the 

epigenetics of ALS with its familial and sporadic forms, interacting with genetic 

predisposition influenced by environment 60-66.  

Some research is quite specific about broad environmental triggers interacting with a 

person’s genetic background, with such examples related to solvents, Electro-

Magnetic-Field (EMF) and a range of `natural products’ 18, 48, 52,66-69. Bearing in mind 

the increase in early onset dementias, at unprecedented levels, the epigenetic 

influence is confirmed by a series of studies that show a degree of familial 

inheritance 38, 40,42, 68,69. Finland has long had the highest rate of neurological 

pathology. With some studies showing a degree of familial origins, however, the 
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extent of the recent changes supports the finding that increased rates of neurological 

morbidity are more sporadic than familial in origin 4, 5, 38, 40-43, 54, 60-69.  Moreover, it 

should be remembered that the USA neurological death rate rose from being 14th 

highest to become second highest in the Western world. 

A key paper comes from Finland that explored early onset dementia and interactive 

epigenetic factors, whose rate of increase far exceeds any possible inherent genetic 

or Gompertzian influences but indicates that the logical explanation of the 

environment in which rises in background EMF appears to have played a significant 

and perhaps tipping point to fuel the neurological epidemic 42,43, 70. 

EMF: Impacting Upon Human Neurology: The key question is how does EMF 

affect the brain and human neurology? After all the brain is essentially an electro-

biochemical organ and electrical impulses operate the nervous system, so in one 

sense, the EMFs are unlikely to be `neutral’ on human neurology over time 14. 

Moreover, human’s evolved in the earth’s magnetic field, whose flow can be seen by 

any compass, whilst sunlight is essential for life, too much damages or kills. 

Whereas the increased background Electro-Magnetic-Field on people over the past 

two decades, with the remarkable increases in digital devices, raises the question are 

we beginning to see the negative health impact, especially over the last decade, 

similar to the delayed development of environmental based disorder with a twenty 

year lead-in, such as asbestosis and impact on the previously assumed neutral 

organophosphates 17- 19. 

The EMF comes from a range of social as well as domestic objects such as radar 

power with pulsed MHz and GHz signals, some for microseconds can be very high, 

whilst at a low domestic level wiring creates a EMF with harmonic spikes, which by 

taking a compass close to electric sockets produces observable but noticed magnetic 

field.  Some authorities showed that an accumulating dose of GSM 900-MHz RE-

EMF might have devasting effects on neural stem cells proliferation and 

neurogenesis, leading to differentiation and apoptosis 71- 90.  



11 
 

From a recent study in Military Medical Research , the strength of the various EMF 

objects, with which most people come into frequent contact are as follows 82. 

Domestic: - FM Radio Antennas 80-800 MHz.  

            Mobile Phones 453-1980MHz. 

            Microwave ovens 915-2450MHz. 
 
           Cordless phones 1800-1900MHz. 
 
           Bluetooth devices 2450MHz. 
 

Previously hairdryers produced seventeen time the ambient EMF but modern 

hairdryers have now been adapted to emit around 50-60Mhz. 

 Locality:-  Mobile Phone base station 463-2170MHz 
 
          Surgical equipment 2450MHz. 
 
          Wireless Local Radio 2450-5000MHz. 
 
          Radar 30-30,000MHz (300 GHz). 
 
Twenty-five years ago apart from FM radio antennas and domestic TV’s and radio 

the sources of EMFs were not yet in general use! With such a major increase in 

background EMF can we really be sure of its neutrality? When illustrating changes to 

students and asking males to point to where they keep their mobile phones, mainly in 

their trouser pockets, means their gonads are being bathed in between 450-1900 

Mhz, a totally new phenomena on human evolution but space precludes the 

possibility related to falls in male sperm counts 22.  Whilst, an early study showed that 

even at a low frequency such as 50-Hz this could influence sleep patterns 71, but 

crucially the EMF interacts at cell level and at chromosomal level 72-81.  

Burke described in detail the magnetic phenomena on human neurology cellular and 

EMF interaction with the body 81. Whilst, we have generally eschewed studies of the 

impact of EMF on animals, we need to acknowledge that even at very low 

frequencies on simple cell development, such as sea urchins, the impact make a 

dramatic effect on new cell development 82.  
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There are very large numbers and types of charged metallic particles in our bodies 

and brains. The magnetic fields and unpaired electrons that result from charged 

particle movements are part of the chemical bonds holding all matter together. These 

traverse a variety of paths and some will spin.   These two fundamentally different 

types of particle movements are diamagnetic, those with axes orientation patterns 

are called paramagnetic, ferromagnetic, antiferromagnetic, ferromagnetic, 

antiferromagnetic or helical, depending on which pattern of spin-axis orientation is 

stable under given environmental and chemical circumstances.    

Spinning electrons have much larger Magnetic Moments than do spinning nuclei.  

This is because the small mass of an electron makes it spin much faster than any 

nuclei. Thus high levels of Reactive Oxygen Species can be generated in the body. 

Hence the increased EMF in the home such as radios, electric plugs, microwave and 

conductive ovens, TV set computers, as EMF, especially the magnetic component, 

interacts with the intricate electrical activities of the central nervous system as 

synapses which are the core structure that involves the electro-chemical signals that 

direct the body 81. Chronic or over exposure to EMF has been found to alter 

chromosomes and DNA and gene expression 73, 74, 78, 82. It can also disturb the 

mitochondrial ADP phosphorylation process - crucially stem cell functioning, and can 

create apoptosis of neural cells 68, 72-76. The EMF can also influence melatonin 71, 79 

and in particular create oxidative stress 83-86 which is linked to shrinkage of dendritic 

spines in the hippocampus 87-88. All these features appear to be precursors of 

neurological pathology. 

Whilst  other environmental influences might well be interacting with the EMF, such 

as nanoparticles from Petro-chemical pollutants, that can also result in increased in 

oxidative stress, which is associated with the development of neuro-degenerative 

disease 34, 51-59,72-93  

Hence these relatively new EMF effects extenuate the extant multiple environmental 

pollutants, albeit at low, and individually, at officially `safe’ levels! 
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Whilst not forgetting that EMF helps in some conditions low levels of EMF, especially 

over time, exposure to EMF have also been found to be linked with memory 

problems 57,91-96. This apparent inconsistency is highlighted as traumatic EMF, in the 

sense that electric shocks and head injury have also been associated with 

neurodegenerative diseases 97-100. On balance it would appear the pathology occurs 

with high intensity but short duration and low intensity but long and frequent intensity 

100-104 (the Bunsen-Roscoe effect), which might account for the apparent 

inconsistency of EMF being therapeutic 24-27, not unlike radiotherapy for cancer 85-105.    

A key paper on how high gradient EMF afters cell life found that even relatively small 

EMF can crucially change the cell membrane and disturb its biological function 

leading to cell death 106. One study looked at the preventive role of resveratrol in 

reducing oxidative stress in a four-year controlled study of long-term occupational 

exposure to EMF, to find after four years the index group had substantially lower 

cellular damage than controls 105. As there are similar new studies from China and 

Russia does this imply that the safety of workers in the EMF industries is a matter of 

growing interest? 

Electro-MAGNETIC-Fields Tipping Point: The studies that initially led to our 

hypothesis was by Hallberg who analysed Swedish national mortality data on 

Alzheimer’s from 1948 until 2014 59. The graph on increased Alzheimer’s from 1948 

to 1988 rose at an angle of 5 degrees but from 1990 to 2014 the curve rose to a 75 

degree angle. The researchers linked these changes to increases in background 

EMF. The second was a small cluster study examining Motor Neurone Disease in a 

Southern English village to find an eight times the county rate of MND and four times 

the UK national rate 99. The methodological problems of cluster studies were readily 

acknowledged but what was striking was the local geography of the village which 

was aligned with a busy airport, compounded all the environmental health problems 

(chemical, solvent, EMF) associated with airports 32,46,48,51,53,55,85, 91,108. On either side 

of the runway were two large downs. On the West was the airport’s radar equipment 
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and on the East were the county commercial mobile masts. The local geography 

meant that the flight take-off was low for five miles to the village which had an excess 

of MND patients 103. 

There are a range of studies identifying neurological pathology to links with solvents 

67, chemicals 2-4; electronics and IT ,  73-85,106 and occupations that include the former 

46-52,72, 97,102,. Thus this airport, with the relative high density of Petro-chemical, 

nanoparticles and electro-radiation, brought together in one site key interactive 

environmental pollutants 103.  Whilst other studies linking neurological disorders to 

airport environments and risks to airline pilot’s health 32, 106,107.   

Taken together it can be seen that there are strong indications of the increased EMF 

impacting upon human health, both neurological, as well as with some cancers 1,10, 72, 

105, 111, 112.  

However the aetiological issues of neurological disease is complex as quite apart 

from the genetic-environmental, some studies have found a viral link with 

neurological disease 113, another with diabetes 114, alcohol being associated with 

Alzheimer’s 115 and the notable rises in allergies over the past two decades 116, whilst 

an earlier study explored EMF on male reproductive patterns which are known to be 

falling in many Western developed countries 22. 

One very important feature is the role of any under-lying genetic predisposition, 

which might explain why oxidative stress is associated both with the cancers 

neurological diseases. This complicates pinning down the precise interactive 

mechanisms of people living in the same environmental situation but develop 

different conditions or no obvious pathologies, possibly depending on genetic 

predispositions 1-3, 37, 46, 48, 49, 52, 54, 57, 60, 64, 65, 72, 91, 103, 112. 

It would be conclusive if we could accurately measure EMF changes in the human 

environment but all we can do is remind readers of the massive intrusion into our 

world of EMF devices which really only began in the 1990’s.  

Discussion of the Cautionary Principle:  
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There is little doubt that there has been a marked increase in episodic neurological 

disease which seems to be a response changing interactive multiple environmental 

pollution, impacting upon under-lying genetic factors. The question is has the case 

been made that the EMF might be a key tipping point for this hitherto relatively 

ignored neurological epidemic?  

The answer paradoxically, might be found in how the various national and official 

authorities have sought greater awareness of the dangers of EMF that are so helpful 

and convenient to our lives, ranging from mobile phones, PC’s to induction cookers 

81. Early official regulations on the safety of EMF in the USA in 2002 were mildly 

speculative and cautionary 117. Later in 2006 the Committee on `Man and Radiation’ 

was acknowledging that there could be possible health problems 118  whilst in 2016 

the EU called for greater surveillance and investigation of related health problems of 

EMF, crucially it acknowledged that that there were emerging health problems 119. 

Indeed urging an cautionary approach from early to late life and the need for 

importance of radiation studies of workers 105, 107, 120-123. 

From Rachel Carson in 1968 alerting us to the simple fact that humans are affected 

by the environment in which they live which is the very driving force of evolution.  

Recent studies related to ionising radiation related to workers in the nuclear industry 

whilst focusing upon cancers reasserted the precautionary principle found in the use 

of the linear-no-threshold (LNT) dose-response model. This points to the risk being 

related to received doses but acknowledge there are no threshold doses below which 

there is no risk. This might well be true for background EMF impacting upon long 

term human health and development 105. 115,116, 122-126. 

To an extent this paper challenges one of the most exciting human developments, 

the emergence of the universal digital age therefore it may arouse the wrath of 

possible vested interests. We reiterate, we do not want to stop the modern digital age 

but make it safer, as the long term effects of being closely surrounded by new 
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compounded levels electro-magnetism are simply unknown but there are 

symptomatic danger signals. 

This study provides sufficient indicative evidence that we need to proceed, guided by 

the cautionary principle, to re-consider health and safety guidelines in relation to 

compounded increases in EMF and human health, especially neurological. At the 

time of writing this has been given greater urgency as charities with Progressive 

Supranuclear Palsy patients are seeking help under the age of forty, which reflects 

recent major studies of a cohort of MSA patients mean onset of 37 years 31-33, 100. 

Such young people with a dementing neurodegenerative disease would have been 

unknown forty years ago and barely credible thirty years ago.  Neurological disease, 

as with other conditions has a combination of interactive causes but with human 

neurology, which is essentially an electro-biochemical system, the EMF is likely to 

play a significant role.  

Despite the size of the literary review we returned to Medline for the latest papers on 

the topic and despite the continuing inconsistencies. There are current papers 

showing negative associations and one suggesting a nocebo effect, with is the 

reverse of the placebo effect, self-suggestion that something is wrong 127 but the 

further need for caution has not been ruled out. There is beginning to be research 

across the Western world showing a growing sense of urgency related to EMF 

impact upon child and adolescent developing brains 128-130. Whilst the pre-cautionary 

measured introduction the use of Resveratrol which appears to reduce oxidative 

stress and is claimed to be offer some protection against adverse effects of EMF! 105 

The key is to think outside the box and considered what might EMF do to the other 

existing pollutants in the human environment and the number of years it takes to 

develop neurodegenerative diseases, as with other classic environmental induced 

pathology 17,18.  

In closing, we take a backward look over just 25 clinical years to consider the rises in 

the incidence of Autism and Asperger syndrome, Chronic Fatigue Syndrome, ADHD, 



17 
 

Early Onset Dementias, rises in the WHO diagnostic categories Nervous Disease 

Deaths and Alzheimer’s and Other Dementia deaths across the Western world, all 

alongside intensive increases in background environmental pollutants and the now  

ubiquitous EMF. Part of the problem is that these influences have been slow and 

insidious and the new digital world, so full of `good things’, perhaps we may need to 

begin to realise that possibly we have opened Pandora’s Box.  There is a need to re-

think the modern world’s impact upon human health and its epigenetic development, 

almost matching as it does climate change, which for so long has relatively been 

denied. 

It is stressed that we do not want to `stop the modern’ EMF world, only make it safer. 

Finally, we close as we began.  It is an evolutionary fact that humans evolved within 

the Earth’s electro-magnetic-filed and the sun’s radiation. If we have too much sun 

we burn so are we beginning to get too much EMF that stirs up the soup of 

interactive multiple-pollutants that impact upon human health?  

                                       

                              References 

1. Chang PA, Wu YJ. Motor neurone disease and neuro- toxic substances: a 
possible link? Chem Biol Interact. 2009;180:127-130. 
  
2. Cho JW, Jeon BS, Jeong D, et al. Association between Parkinsonism and 
participation in agriculture in Korea. J Clin Neurol. 2008;4(1):23–28. 
 
3. Fang F, Valdimarsdóttir U, Bellocco R, Ronnevi LO, Sparén P, et al. (2009) 
Amyotrophic lateral sclerosis in Sweden, 1991-2005. Arch Neurol. 66: 515-519.  
 
4. Tobin K, Gilthorpe MS, Rooney J, et al. Age- period- cohort analysis of trends in 
amyotrophic lateral sclerosis incidence. J Neurol. 2016;263:1919-1926.  
  
5.Alonso A, Logroscino G, Jick SS, Hernán MA (2009) Incidence and lifetime risk of 
motor neuron disease in the United Kingdom: a population-based study. Eur J 
Neurol. 16: 745-751.  
 
6. Gordon PH, Artaud F, Aouba A, et al. Changing mortality for motor neuron disease 
in France (1968-2007):an age-period cohort analysis. Eur J Epidem. 2011;26(9):729–
737.  
  



18 
 

7. Moura MC, Casulari LA, Carvalho Garbi MR. Ethnic and demographic incidence of 
amyotrophic lateral sclerosis (ALS) in Brazil: A population based study. Amyo Lat 
Scler Front Degen. 2016;17(3-4):275–281.  
  
8. Shahrizaila N, Sobue G, Kuwabara S, et al. Amyotrophic lateral sclerosis and 
motor neuron syndromes in Asia. J Neurol Neurosurg Psychiatry. 2016;87:821-830. 
 
9. Zhang L, Cao B, Zou Y, et al. Causes of death in Chinese patients with multiple 
system atrophy. Aging Dis. 2018;9(1):102–108.  
 
10. Pakpoor J, Goldacre M. Neuroepidemiology: The increasing burden of mortality 
from neurological diseases. Nat Rev Neurol. 2017. 13:518-519. 
 
11. Pritchard C, Mayers A, Baldwin D. Changing patterns of neurological mortality in 
the 10 major developed countries--1979-2010. Public Health. 2013. 127: 357-368.  
  
12. Pritchard C, Rosenorn-Lanng E. Neurological deaths of American adults (55–74) 
and the over 75’s by sex compared with 20 Western countries 1989–2010: Cause for 
concern. Surg Neurol Int. 2015;6:123. 
 
13. Pritchard C, Rosenorn-Lanng E, Silk A, Hansen L. Controlled population- based 
comparative study of USA and international adult [55- 74] neurological deaths 1989- 
2014. Acta Neurol Scand. 2017. 136; 698-707. 

14. Consales C, Merla C, Marino C, Bennassi B. Electromagnetic Fields, Oxidative 
Stress and Neurodegeneration. Int J Cell Biol.  2012; 16.  Doi:10.1155/2012/683897. 

15.Chen CY, Hung HJ, Chang KH, et al. Long-term exposure to air pollution and the 
incidence of Parkinson’s disease: A nested case-control study. PLoS One. 
2017;12(8):e0182834.  

16. Jayaraj RL, Rodriguez EA, Wang Y, Blocl ML. Outdoor Ambient Air Pollution and 
Neurodegenerative Diseases: The neuro-inflammation Hypothesis. Curr Environ 
Health Reports. 4:166-179. 

17. Furuya S, Chimed-Ochir O, Takahashi K, David A, Takala J. Global Asbestos 
Disaster. Int J Environ Res Public Health. 2018 May 16;15(5). pii: E1000. doi: 
0.3390/ijerph15051000. 
 

18.Kerger BD. Longevity and pleural mesothelioma: age-period-cohort analysis of 
incidence data from the Surveillance, Epidemiology, and End Results (SEER) 
Program, 1973-2013. BMC Res Notes. 2018 May 23;11(1):337. doi: 
10.1186/s13104-018-3436-0. 

19. Ross SM, McManus IC, Harrison V, Mason O (2013) Neurobehavioral problems 
following low-level exposure to organophosphate pesticides: a systematic and meta-
analytic review. Crit Rev Toxicol. 43: 21-44. VIP 
 

20. Autistic Society (2018) www.austistic.society.org 
 
21. Guerriero F, Ricevuti G. Extremly low frequency electromagnetic fields 
stimulation modulates autoimmunity and immune responses: A possible immune-

https://www.ncbi.nlm.nih.gov/pubmed/29772681
https://www.ncbi.nlm.nih.gov/pubmed/29772681
https://www.ncbi.nlm.nih.gov/pubmed/29792222
https://www.ncbi.nlm.nih.gov/pubmed/29792222
https://www.ncbi.nlm.nih.gov/pubmed/29792222


19 
 

modulatory therapeutic effect in neurodegenerative diseases. Neural Regen Res. 
2016. 11:1888-1895.   
 
22. Altun G, Deniz ÖG, Yurt KK, Davis D, Kaplan S. Effects of mobile phone 
exposure on metabolomics in the male and female reproductive systems. Environ 
Res. 2018 Nov;167:700-707.  
 
 
23. Villarini M, Gambelunghe A, Giustarini D, Ambrosini MV, Fatigoni C, Rossi R, 
Dominici L,et al. No evidence of DNA damage by co-exposure to extremely low 
frequency magnetic fields and aluminium on neuroblastoma cell lines. Mutat Res. 
2017 Nov;823:11-21.  
 
24. Zubko O, Gould RL, Gay HC, Cox HJ, Coulson MC, Howard RJ. Effects of 
Electromagnetic field emitted by GSM phones on working memories: a meta-
analysis. Int J Gerait Psychiatry. 2017. 32: 125-135.  
 
25. Saliev T, Mustapova Z, Kulsharova G, Bulanin D, Mikhalovsky S. Therapeutic 
potential of EMF for tissue engineering and wound healing. Cell Prolif. 2014. 47:485-
493. 
26. Chen Z, Liu H, Wang H, Wu C, Feng H, Han J. Effects of low-frequency rotary 
magnetic fields on advanced gastric cancer: Survival and Palliation of symptoms. J 
Cancer Res.(2018) 14: 815-819. 
  
27. Cichoń N, Rzeźnicka P, Bijak M, Miller E, Miller S, Saluk J. Extremely low 
frequency electromagnetic field reduces oxidative stress during the rehabilitation of 
post-acute stroke patients. Adv Clin Exp Med. 2018 Jul 19. doi: 
10.17219/acem/73699.; 
 
28. Easton DM. Gompertzian growth and decay: a powerful descriptive tool for 
neuroscience. Physiol Behav. 2005;86:407-414. 
 
29. Riggs JE, Schochet SS Jr (1992) Rising mortality due to Parkinson’s disease and 
amyotrophic lateral sclerosis: a manifestation of the competitive nature of human 
mortality. J Clin Epidemiol. 45: 1007-1012.  
 
30. Goldacre MJ, Duncan M, Griffith M, Turner MR (2010) Trends in death 
certification for multiple sclerosis, motor neuron disease, Parkinson’s disease and 
epilepsy in English populations 1979-2006. J Neurol. 257: 706-715. 
 
31. Sulena, Gupta D, Sharma AK, et al. Clinical profile of dysphagia in patients with 
Parkinson’s disease, progressive supranuclear. J Assoc Physicians India. 
2017;65:32–37.  
 
32. Vanacore N. Epidemiological evidence on multiple system atrophy. J Neural 
Transm. 2005;112(12):1605–1612.  
 
33.Bjornsdottir A1, Gudmundsson G, Blondal H, et al. Incidence and prevalence of 
multiple system atrophy: a nationwide study in Iceland. J Neurol Neurosurg Psychiat. 
2013. 84:136–140.  
 
34. Chrysostome V, Tison F, Yekhlef F, et al. Epidemiology of multiple system 
atrophy: a prevalence and pilot risk factor study in Aquitaine, France. 
Neuroepidemiology. 2004. 23:201–208.  

https://www.ncbi.nlm.nih.gov/pubmed/29884548
https://www.ncbi.nlm.nih.gov/pubmed/29884548
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=HtP3lWSsUV6SsJqSFjEJ1XTu7DVRTwU5nDjczUUfAPwUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1WaWxsYXJpbmklMjUyME0lMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yODk4NTk0Mw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=FVUKOe7YmZ78ocWE2yGT8LKBhvV9_3E5naPWvswLLssUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1HYW1iZWx1bmdoZSUyNTIwQSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI4OTg1OTQz
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=VaqP91COWoM9hiClx8tj-BIzzx5XK_hmyymlfEz4UxkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1HaXVzdGFyaW5pJTI1MjBEJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjg5ODU5NDM.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=vFcayx21HXCfvoQxa-o8n-u68DFGkwgamQ8H6UIgUVwUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1BbWJyb3NpbmklMjUyME1WJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjg5ODU5NDM.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=tVcs8DoA3IAEN8HYidfSPMuX9HvRhnigXWejaiCm9nkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1GYXRpZ29uaSUyNTIwQyUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI4OTg1OTQz
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=gwXGU2YeRTD_SvoSudw26KHHHQgCFdHdLXR60DOgFdMUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1Sb3NzaSUyNTIwUiUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI4OTg1OTQz
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=YW51gx3PgZC1BQyk2pQTV9A7dUnJh79MrK5yvQKzPkEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1Eb21pbmljaSUyNTIwTCUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI4OTg1OTQz
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=_qfGlZb-e1boRpb_FtnpN--BLnFt5qg7zEq-aTyrC_cUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yODk4NTk0Mw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=_qfGlZb-e1boRpb_FtnpN--BLnFt5qg7zEq-aTyrC_cUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yODk4NTk0Mw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=NCNkUIwnM1yPUWpWAxxx5z8m0um2XDvNGwMOqfoaC3UUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1DaGVuJTI1MjBaJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjk5NzA2NTg.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=GPnU1Bl8-UJSrR0OTOGSxvQOG_C2Dywkrh2g9wMcExEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1MaXUlMjUyMEglMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTk3MDY1OA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=g3hjFRd69d6Haj6jvKbcAfFShNv17Kt4tZFgQSyvdTsUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1XYW5nJTI1MjBIJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjk5NzA2NTg.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=WMFeo1bezjc9VhX8vezzGVQN20zm35DULSOCiBQsEB8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1XdSUyNTIwQyUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5OTcwNjU4
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=nbGiAmjc88tTpMKRh3sPwUIe8EZ8DJJ5wDOmwUbyJB8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1GZW5nJTI1MjBIJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjk5NzA2NTg.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=YOR9iDJ2oh5OQnDKxweIxS1ttKe6xkgSwJ1VPg3STlsUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1IYW4lMjUyMEolMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTk3MDY1OA..
https://www.ncbi.nlm.nih.gov/pubmed/30024661
https://www.ncbi.nlm.nih.gov/pubmed/30024661
https://www.ncbi.nlm.nih.gov/pubmed/30024661


20 
 

  
35. Yoo HS, Chung SJ, Kim SJ, Oh JS, Kim JS, Ye BS, Sohn YH, Lee PH. The role 
of 18F-FP-CIT PET in differentiation of progressive supranuclear palsy and 
frontotemporal dementia in the early stage. Eur J Nucl Med Mol Imaging. 2018. 
45:1585-1595.  
 
36. World Health Organization. World Statistical Annual 11: 126-139. Geneva, 
Switzerland: World Health Organization. www. who int/ whosis/mort/table 
1.process.cfm. 1980-2015 (2018). 
 
37. Sabatelli M, Madia F, Conte A, Luigetti M, Zollino M.) Natural history of young-
adult amyotrophic lateral sclerosis. Neurology. 2008. 71: 876-881.  
 
38. Nilsson C, Lundqvist LM, Nilsson K, Santillio A, Vestberg S. Age- related 
incidence and family history in frontotemporal dementia: data from the Swedish 
Dementia Registry. PLoS One. 2014;9:90-94. 
  
39. Panegyres PK, Chen HY. Early- onset Alzheimer’s disease: a global cross- 
sectional analysis. Eur J Neurol. 2014;21:1149-1154. 
 
40. Cuyvers E, van der Zee J, Bettern K. Genetic variability in SQSTM1 and risk of 
early- onset Alzheimer dementia: a European early- onset dementia consortium 
study. Neurobiol Ageing. 2015;36:15-22.  
  
41. Li J, Wu L, Tang Y, Zhou A, Wang F, Xing Y, Jia J. Differentiation of 
neuropsychological features between posterior cortical atrophy and early onset 
Alzheimer's disease. BMC Neurol. 2018 May 10;18(1):65. doi: 10.1186/s12883-018-
1068-6. 
 
42. Perrone F, Cacace R, Van Mossevelde S, Van den Bossche T, De Deyn PP, 
Cras P, Engelborghs S, van der Zee J, Van Broeckhoven C.  Genetic screening in 
early-onset dementia patients with unclear phenotype: relevance for clinical 
diagnosis. Neurobiol Aging. 2018 Sep;69:292.e7-292.e14. doi: 
10.1016/j.neurobiolaging.2018.04.015. Epub 2018 May 9. 
 
43.Rantalainen V, Lahti J, Henriksson M, Kajantie E, Eriksson JG, Räikkönen K.  
Cognitive ability in young adulthood predicts risk of early-onset dementia in Finnish 
men. Neurology. 2018 Jul 10;91(2):e171-e179. doi: 10.1212 /WNL. 
0000000000005757. Epub 2018 Jun 6.  
  
44. Sanchez AM, Scharovsky D, Romano LM, et al., et al. Incidence of early- onset 
dementia in Mar del Plata. Neurologia. 2015;30: 77-82. 
 
45. Batla A, De Pablo-Fernandez E, Erro R, Reich M, Calandra-Buonaura G, 
Barbosa P, Balint B, Ling H, Islam S, Cortelli P, Volkmann J, Quinn N, Holton JL, 
Warner TT, Bhatia KP. Young-onset multiple system atrophy: Clinical and 
pathological features. Mov Disord. 2018.33:1099-1107.  
  
46. Beard JD, Steege AL, Ju J.Mortality from amyotrophic lateral sclerosis and 
Parkinson’s disease among different occupation groups - United States, 1985-2011. 
Morb Mortal Wkly Rep. 2017;66(22):718–722. 
 
47. Bergman BP, Mackay DF, Pell JP. Motor neurone disease and military service: 
evidence from the Scottish Veterans Health Study. Occup Environ Med. 
2015;72:877-879. 

https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=Mx8BVcedELGcmsr6rAsxa8LkzD6NZ0-2lsUjiiQKDsEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTcyODc0OQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=Mx8BVcedELGcmsr6rAsxa8LkzD6NZ0-2lsUjiiQKDsEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTcyODc0OQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=Mx8BVcedELGcmsr6rAsxa8LkzD6NZ0-2lsUjiiQKDsEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTcyODc0OQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=U7PeVnjU_CPLQvnU15nURwzWumpYF8DAPiHjl-jCvSOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTc0NzU4NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=U7PeVnjU_CPLQvnU15nURwzWumpYF8DAPiHjl-jCvSOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTc0NzU4NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=U7PeVnjU_CPLQvnU15nURwzWumpYF8DAPiHjl-jCvSOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTc0NzU4NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=fwstiGIY0Sof9nN79Av91qLrc6xiq_shsD56dI046KOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg1OTY0MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=fwstiGIY0Sof9nN79Av91qLrc6xiq_shsD56dI046KOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg1OTY0MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=fwstiGIY0Sof9nN79Av91qLrc6xiq_shsD56dI046KOkJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg1OTY0MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=YoQZAN6gLbMsAXk09SycwRnbRRc8ralJNvoNePX3cmukJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg3NTIyNQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=YoQZAN6gLbMsAXk09SycwRnbRRc8ralJNvoNePX3cmukJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg3NTIyNQ..
https://www.ncbi.nlm.nih.gov/pubmed/30153390
https://www.ncbi.nlm.nih.gov/pubmed/30153390


21 
 

 
48. Parlett LE, Bowman JD, van Wijngaarden E. Evaluation of occupational exposure 
to magnetic fields and motor neuron disease mortality in a population-based cohort. J 
Occup Environ Med. 2011 53: 1447-1451.  
 
49. Sutedja NA, Fischer K, Veldink JH, van der Heijden GJ, Kromhout H.What we 
truly know about occupation as a risk factor for ALS: a critical and systematic review. 
Amyotroph Lateral Scler . 2009.10: 295-301.  
 
50. Stampfer MJ. Welding occupations and mortality from Parkinson’s disease and 
other neurodegenerative diseases among United States men, 19851999. J Occup 
Environ Hyg. 2009. 6:267–272. 
51. Callaghan B, Feldman D, Gruis K, Feldman E (2011) The association of 
exposure to lead, mercury and selenium and the development of amyotrophic lateral 
sclerosis and the epigenetic implications. Neurodegener Dis 8: 1-8.  
 
52. Fischer H, Kheifets L, HussA, et al. Occupational exposure to electric shocks and 
magnetic fields and amyotrophic lateral sclerosis in Sweden. Epidemiology. 
2015.26:137–146.   
 
53. Chen H, Kwong J, Copes R, Tu K, Villeneuve PJ, van Donkenlarn A. Living near 
major roads and the incidence of dementia, Parkinson’s disease and multiple 
sclerosis. Lancet. 2017. 389:718-726.  
 
54. Goldman SM, Quinlan PJ, Ross GW, et al. Solvent exposures and Parkinson 
disease risk in twins. Ann Neurol. 2012.71:776–784.  
  
55. Gore AC. Neuro- endocrine targets of endocrine disruptors. Hormones. 2010. 9: 
16–27.  
  
56. Han YH, Lee JH, Kang BM. Topographical differences of brain iron deposition 
between progressive supranuclear palsy and parkinsonian variant multiple system 
atrophy. J Neurol Sci. 2013. 325:29–35.  
 
57. Begum N, Wang B, Mori M, Vares G (2012) Does ionizing radiation influence 
Alzheimer’s disease risk? J Radiat Res. 53: 815-822. 

58. Zhang Y, Zhang Y, Yu H, Yang Y, Li W, Qian Z. Theta-gamma coupling in 
hippocampus during working memory deficits induced by low frequency 
electromagnetic field exposure. Physiol Behav.  

59. Hallberg O. A trend modal Alzheimer’s disease. ADMET. 2015;3:281-286. 
 
60. Xu Y, Liu X, Shen J, Tian W, Fang R, Li B, Ma J, Cao L, Chen S, Li G, Tang H.  
The Whole Exome Sequencing Clarifies the Genotype- Phenotype Correlations in 
Patients with Early-Onset Dementia. Aging Dis. 2018.9 696-705.  
 
61. Bastos AF, Orsini M, Machado D, Mello MP, Nader S, et al. (2011) Amyotrophic 
lateral sclerosis: one or multiple causes? Neurol Int. 2011 Jun;3(1):e4. doi: 
10.4081/ni.2011.e4.  
  
62. Al-Chalabi A, Lewis CM (2011) Modelling the effects of penetrance and family 
size on rates of sporadic and familial disease. Hum Hered. 71: 281-288.  
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qian%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28579129
https://www.ncbi.nlm.nih.gov/pubmed/28579129
https://www.ncbi.nlm.nih.gov/pubmed/28579129
https://www.ncbi.nlm.nih.gov/pubmed/28579129
https://www.ncbi.nlm.nih.gov/pubmed
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=3jcJ4j_72Y__dYjj1IPwzj9l3HfspNbHdvRivTLYMRykJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8zMDA5MDY1Nw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=3jcJ4j_72Y__dYjj1IPwzj9l3HfspNbHdvRivTLYMRykJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8zMDA5MDY1Nw..


22 
 

63. Little J, Barakat-Haddad C, Martino R, Pringsheim T, Tremlett H, McKay KA, van 
Lieshout P, Walsh SJ, Gomes J, Krewski D. Genetic variation associated with the 
occurrence and progression of neurological disorders. Neurotoxicology. 2017. 
61:243-264.   
 
64. Lunke S, El-Osta A. The emerging role of epigenetic modifications and chromatin 
remodelling in spinal muscular atrophy. J Neurochem. 2009. 109: 15571569.  
 
65. Sanyal J, Chakraborty DP, Sarkar B, et al. Environmental and familial risk factors 
of Parkinson’s disease: case-control study. Can J Neurol Sci. 2010.37.:637–642.  
 
66. Gangisetty O, Murugan S. Epigenetic modifications in neurological disease: 
natural products as epigenetic modulators-  a treatment strategy. Adv Neurobiol. 
2016;12:1-25. 
  
67. Goldman SM, Quinlan PJ, Ross GW, et al. Solvent exposures and Parkinson 
disease risk in twins. Ann Neurol. 2012.71:776–784.  
 
68. Dai MH, Zheng H, Zeng LD, Zhang Y. The genes associated with early-onset 
Alzheimer's disease. Oncotarget. 2017. 15:15132-15143. 
 
69. Blank M. Protein and DNA reactions stimulated by electromagnetic fields. 
Electromagn Biol Med. 2008. 27: 3-23.  
 
70. Pasanen P, Myllykangas L, Pöyhönen M, Kiviharju A, Siitonen M, Hardy J, Bras 
J, Paetau A, Tienari PJ, Guerreiro R, Verkkoniemi-Ahola A. Genetics of dementia in 
a Finnish cohort. Eur J Hum Genet. 2018 Jun;26(6):827-837.  
 
71. Akerstedt T, Arnetz B, Ficca G, Paulsson LE, Kallner A. A 50-Hz electromagnetic 
field impairs sleep. J Sleep Res. 1999.8:77-81. 
  
72. Balamuralikrshnan B, Balachandar V, Kumar SS, Stalin N, Vasha P. Evaluation 
of chromosomal alteration in electrical workers occupationally exposed to low 
frequency of electro-magnetic-fields in Coimbatore population, India. Asian Pac J 
Cancer Prev. 2012. 13:2961-2966. 
  
73. Lasalvia M, Scrima R, Perna G, Piccoli C, Capitanio N, Biagi PF, Schiavulli L. 
Exposure to 1.8 GHz electromagnetic fields affects morphology, DNA-related Raman 
pectra and mitochondrial functions in human lympho-monocytes. PLoS One. 2018 
Feb 20;13(2):e0192894. doi: 10.1371/journal.pone.0192894.  

74. Buchachenko AL, Kuznetsov DA, Berdinskii VL. New mechanisms of biological 
effects of electromagnetic fields. Biophysics. 2006. 51: 489-496.  

75. Buchachenko AL, .  Spin biochemistry: magnetic 24Mg-25Mg-26Mg isotope 
effect in mitochondrial ADP phosphorylation. Cell Biochem Biophys.  2005. 43:243-
51.    

76. Davarpanah Jazi S, Modolo J, Baker C, Villard S, Legros A. Effects of A 60 Hz 
Magnetic Field of Up to 50 milliTesla on Human Tremor and EEG: A Pilot Study. Int J 
Environ Res Public Health. 2017 Nov 24;14(12). pii: E1446. doi: 
10.3390/ijerph14121446.  
  

https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=dFknZzUWSU5M3spNzLFqccm7xzXZ9Gjdv91ZmAP1C0YUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1MaXR0bGUlMjUyMEolMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yNzcxMzA5NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=N6Z7JFeZ-0ewgXAxJ7djeFk5faQsYS_KnQKkLJ-GGf4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1CYXJha2F0LUhhZGRhZCUyNTIwQyUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI3NzEzMDk0
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=Q7AxJAlHJpBMvK_bGGjzfcI4Ya_PpH3advPtCntOussUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1NYXJ0aW5vJTI1MjBSJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjc3MTMwOTQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RO_diYyNHs_zA0-QuC9Wgb67l3gEOuFe6ccsP_SGgUkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QcmluZ3NoZWltJTI1MjBUJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjc3MTMwOTQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=UVw_Om2gLyLCkYbNonklzlcvyun1fY0WAyQlS8uHwa4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1UcmVtbGV0dCUyNTIwSCUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI3NzEzMDk0
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=y3T4ZaU7biTHILz79IQ02EvmJu1GmSf5mxdsGKSjti4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1NY0theSUyNTIwS0ElMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yNzcxMzA5NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=tuI5ILQ4eUJJXI3DsukI1xJSgzxARyGs42cYjQT2b6wUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT12YW4lMjUyMExpZXNob3V0JTI1MjBQJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjc3MTMwOTQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=tuI5ILQ4eUJJXI3DsukI1xJSgzxARyGs42cYjQT2b6wUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT12YW4lMjUyMExpZXNob3V0JTI1MjBQJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjc3MTMwOTQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=1igk88lMmUz3fAraRkimAGlB28m0cajpn9sc_DJuHggUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1XYWxzaCUyNTIwU0olMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yNzcxMzA5NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=aJhBoBinByezOC0G8-oUGWbYS0xQ53q_mjgiqvze_6MUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1Hb21lcyUyNTIwSiUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI3NzEzMDk0
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=J1N67GXD5zOTjMUBV4XurIjOlFIpVcQyCM0C8OO0ZMoUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1LcmV3c2tpJTI1MjBEJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjc3MTMwOTQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=6c5tHHfdh3516HxcXYUwWxcsu2jwyhQC94TZj1L2qvEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yNzcxMzA5NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=6c5tHHfdh3516HxcXYUwWxcsu2jwyhQC94TZj1L2qvEUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yNzcxMzA5NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=zWCB5JBT4zz-hxNUyHqsIdv0fiz_ZiAJ8D31r5o93RykJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTU5OTkzMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=zWCB5JBT4zz-hxNUyHqsIdv0fiz_ZiAJ8D31r5o93RykJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTU5OTkzMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=JTwbP8M03EKER5fQtIZ0_lLq8qhptySMfgtoRm1i90ikJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ3NjE2NQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=JTwbP8M03EKER5fQtIZ0_lLq8qhptySMfgtoRm1i90ikJLIt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ3NjE2NQ..
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akerstedt%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10188140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnetz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10188140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ficca%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10188140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paulsson%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=10188140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kallner%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10188140
https://www.ncbi.nlm.nih.gov/pubmed/10188140
https://www.ncbi.nlm.nih.gov/pubmed/10188140
https://www.ncbi.nlm.nih.gov/pubmed
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=dReVU5ajgZQubFe0KotP3NBnnfUCod928v9YbJVQHvgUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1MYXNhbHZpYSUyNTIwTSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NDYyMTc0
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=iwhDWwnXqA32AL3A7EydPiRvCN-dw8Jvew35c2OWrbsUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1TY3JpbWElMjUyMFIlMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTQ2MjE3NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=H37y-eihIcZtcvqLFiRmBaQgqckJGvS_-3L2EZdED2kUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QZXJuYSUyNTIwRyUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NDYyMTc0
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=E8ltJdXd5RAAymLWMYoDceH0evIliE8LLYmCcrYjpPsUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QaWNjb2xpJTI1MjBDJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjk0NjIxNzQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=zxVZd53sWuo-tm4EFGGaoPsH5tGhZPoofS1ZmIMgiicUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1DYXBpdGFuaW8lMjUyME4lMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTQ2MjE3NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=MgeOAJmFQJcLmBEkytc0izMF-zt8M93ajzEWaIfDyZ8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1CaWFnaSUyNTIwUEYlMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTQ2MjE3NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=aBF828KKdMAmoWgfjSuc4Vmi6G2-ZJxaNQF6yj2tj30Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1TY2hpYXZ1bGxpJTI1MjBMJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9Mjk0NjIxNzQ.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=uDRbxq22V746syUfWGgvJLce_KyA7apirHKY1Keuz4kUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ2MjE3NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=uDRbxq22V746syUfWGgvJLce_KyA7apirHKY1Keuz4kUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ2MjE3NA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=7qb3ywkx0FHI9JgGy_fa1BGXx7rVb1VT-lw8QEZv4WgUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1EYXZhcnBhbmFoJTI1MjBKYXppJTI1MjBTJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9MjkxODY3NjA.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=yryBEu6oOuOs_vBcry8pVOJF5sG-CnLaqHcqO1n00wUUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1Nb2RvbG8lMjUyMEolMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTE4Njc2MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=-t96z0nuBPj2Zh49ObGqIXfoy1-_wS9-4LZl696C364Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1CYWtlciUyNTIwQyUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5MTg2NzYw
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=cB_9iStHQ_OaSImHEDgWXc0QPjgaYvNfo-k_Uj2QvdIUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1WaWxsYXJkJTI1MjBTJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9MjkxODY3NjA.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=YkIrp11tafaOGd45EG6X9FlmKigcJZcAsDgk9PeHN3sUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1MZWdyb3MlMjUyMEElMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTE4Njc2MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=sOu-QAa5Epk9FX520XOrvwiwpbtTgLG0byVPwFbOKw4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTE4Njc2MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=sOu-QAa5Epk9FX520XOrvwiwpbtTgLG0byVPwFbOKw4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTE4Njc2MA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..


23 
 

77. Eghlidospouyhr M, Ghanbari A, Mortazavi SMJ, Azari H., Effects of 
radiofrequency exposure emitted from a GSM mobile phone on proliferation, 
differentiation and apoptosis of neural stem cells. Anal Cell Biol. 2017. 50: 115-123. 
 
78. Halgamuge MN (2013) Pineal melatonin level disruption in humans due to 
electromagnetic fields and ICNIRP limits. Radiat Prot Dosimetry 154: 405-416.  
 
79. Kesari KK1, Siddiqui MH, Meena R, Verma HN, Kumar S.Cell phone radiation 
exposure on brain and associated biological systems. Indian J Exp Biol. 2013. 
51:187-200. 
 
80. Burke, H (1986) Handbook of Magnetic Phenomena. New York, Van Nostrand. 
 
81. Zhi, WJ, Wang LF, Hu, XJ. Recent advances in the effect of microwave radiation 
on brains. Military Medical Research 2017. 12: 4-29.  

82. Ravera S, Falugi C,  Calzia, D; Pepe, IM, Panfoli, I. First Cell Cycles of Sea 
Urchin Paracentrotus lividus Are Dramatically Impaired by Exposure to Extremely 
Low-Frequency Electromagnetic Field . Biology of Reproduction, 2006, 75: 948–953 
 
83. Kimsa-Dudek M, Synowiec-Wojtarowicz A, Derewniuk M, Gawron S, Paul-
Samojedny M. Impact of fluoride and a static magnetic field on the gene expression 
that is associated with the antioxidant defence system of human fibroblasts. Chem 
Biol Interact. 2018. 287:13-19.  
 
84. Reale M, Kamal MA, Patruno A, Costantini E, D'Angelo C, Pesce M, Greig NH.  
Neuronal cellular responses to extremely low frequency electromagnetic field 
exposure: implications regarding oxidative stress and neurodegeneration. PLoS One. 
2014 Aug 15;9(8):e104973. doi: 10.1371/journal.pone.0104973. eCollection 2014. 
 
85. Migliore L, Coppedè F. Environmental-induced oxidative stress in 
neurodegenerative disorders and aging. Mutat Res. 2009. 31:73-84.  
 

86.Kıvrak EG, Yurt KK, Kaplan AA, Alkan I, Altun G. Effects of electromagnetic fields 
exposure on the antioxidant defence system. J Microsc Ultrastruct. 2017. 5:167-176.  

87. Zablotskii V. Polyakova T, Dejneka A. Cells in Non-Uniform Magnetic World: How 
Cells Respond to High-Gradient Magnetic Fields. Bioessays. 2018 Jun 
25:e1800017.  doi: 10.1002/bies.201800017.  
 

88. Zhi WJ, Peng RY, Li HJ, Zou Y, Yao BW, Wang CZ. Microwave radiation leading 
to shrinkage of dendritic spines in hippocampal neurons mediated by SNK-SPAR 
pathway. Brain Res. 2018. 1679: 134-143.  

89. Deniz OG, Kaplan S, Selçuk MB, Terzi M, Altun G, Yurt KK, Aslan K, Davis D. 
Effects of short and long term electromagnetic fields exposure on the human 
hippocampus. J Microsc Ultrastruct. 2017 Oct-Dec;5(4):191-197.  
 
90 . Ross CL, Pettenati MJ, Procita J, Cathey L, George SK, Almeida-Porada G. 
Evaluation of Cytotoxic and Genotoxic Effects of Extremely Low-frequency 
Electromagnetic Field on Mesenchymal Stromal Cells. Glob Adv Health Med. 2018 
May 18;7:2164956118777472. doi: 10.1177/2164956118777472. eCollection 2018. 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kesari%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=23678539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddiqui%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23678539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meena%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23678539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verma%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=23678539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23678539
https://www.ncbi.nlm.nih.gov/pubmed/23678539
https://www.ncbi.nlm.nih.gov/pubmed/23678539
https://www.ncbi.nlm.nih.gov/pubmed
https://academic.oup.com/biolreprod/search-results?f_Authors=Silvia+Ravera
https://academic.oup.com/biolreprod/search-results?f_Authors=Carla+Falugi
https://academic.oup.com/biolreprod/search-results?f_Authors=Daniela+Calzia
https://academic.oup.com/biolreprod/search-results?f_Authors=Isidoro+M.+Pepe
https://academic.oup.com/biolreprod/search-results?f_Authors=Isabella+Panfoli
https://academic.oup.com/biolreprod/article/75/6/948/2629073
https://academic.oup.com/biolreprod/article/75/6/948/2629073
https://academic.oup.com/biolreprod/article/75/6/948/2629073
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=1uoej3fRsOqMqMwWCe2yr814VM-PMD3yfq38lr65dc4Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1LaW1zYS1EdWRlayUyNTIwTSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NjMwODc3
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=0QbmfDLAm6FVybPUiGwouGLFzA0x63txb9VMbk93ZwwUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1TeW5vd2llYy1Xb2p0YXJvd2ljeiUyNTIwQSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NjMwODc3
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=V9AsEtUZJW4A64Qj4L-6Pbu1ZwsZrbbbb5xWOZSDZQQUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1EZXJld25pdWslMjUyME0lMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTYzMDg3Nw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=Tsc-4tes-wNA6y1A-px5wPC916xQlK-r-4htDe0omo8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1HYXdyb24lMjUyMFMlMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTYzMDg3Nw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=dmNaGY3BRUkl3zn8wN8pfnK9LsNaQgk0-71U4doJMgYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QYXVsLVNhbW9qZWRueSUyNTIwTSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NjMwODc3
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=dmNaGY3BRUkl3zn8wN8pfnK9LsNaQgk0-71U4doJMgYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QYXVsLVNhbW9qZWRueSUyNTIwTSUyNTVCQXV0aG9yJTI1NUQmY2F1dGhvcj10cnVlJmNhdXRob3JfdWlkPTI5NjMwODc3
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=fkjH86tXem9QB8ADqLFlq5sPYfTCzNK16GzY20CiSPoUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTYzMDg3Nw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=fkjH86tXem9QB8ADqLFlq5sPYfTCzNK16GzY20CiSPoUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTYzMDg3Nw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reale%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamal%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patruno%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costantini%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=D'Angelo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pesce%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greig%20NH%5BAuthor%5D&cauthor=true&cauthor_uid=25127118
https://www.ncbi.nlm.nih.gov/pubmed/25127118
https://www.ncbi.nlm.nih.gov/pubmed/25127118
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/18952194
https://www.ncbi.nlm.nih.gov/pubmed/18952194
https://www.ncbi.nlm.nih.gov/pubmed/?term=K%C4%B1vrak%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=30023251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yurt%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=30023251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaplan%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=30023251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkan%20I%5BAuthor%5D&cauthor=true&cauthor_uid=30023251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Altun%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30023251
https://www.ncbi.nlm.nih.gov/pubmed/30023251?report=abstract
https://www.ncbi.nlm.nih.gov/pubmed/30023254
https://www.ncbi.nlm.nih.gov/pubmed/30023254
https://www.ncbi.nlm.nih.gov/pubmed/29796339
https://www.ncbi.nlm.nih.gov/pubmed/29796339


24 
 

91. Teschke K, Marion SA, Tsui JK, et al. Parkinson’s disease and occupation: 
differences in associations by case identification method suggest referral bias. Am J 
Ind Med. 2014. 57:163–171. 
 
99. Purdey M. Elevated levels of ferrimagnetic metals in food chains supporting the 
Guam cluster of neurodegeneration: do metal nucleated crystal contaminants 
[corrected] evoke magnetic fields that initiate the progressive pathogenesis of 
neurodegeneration. Med Hypotheses. 2004. 63:793-809.   
 
91. Johnansen C (2004) Electromagnetic fields and health effects – epidemiological 
studies of cancer, diseases of the central nervous system and arrhythmiarelated 
heart disease. Scand J Work Environ Health. Supplement 1: 1-80.  
 
92. Hug K, Röösli M, Rapp R.Magnetic field exposure and neurodegenerative 
diseases--recent epidemiological studies. Soz Praventivmed. 2006. 51:210-20. 
 
93. Hasan GM, Skeihk A, Karim S, Hague A, Kamal MA. Effect of electromagnetic 
radiations on neurodegenerative disease – technological revolution as a curse in 
disguise. CNS Neurol Disord Drug Targets. 2014. 13:1406-1412. 
 
94. Ghadamgahi M1, Monazzam MR2, Hosseini M3. Memory loss risk assessment for 
the students nearby high-voltage power lines-a case study. Environ Monit Assess. 
2016 Jun;188(6):355. doi: 10.1007/s10661-016-5358-4. Epub 2016 May 18. 
 
95. Foerster M, Thielens A, Joseph W, Eeftens M, Röösli M. A Prospective Cohort 
Study of Adolescents' Memory Performance and Individual Brain Dose of Microwave 
Radiation from Wireless Communication.Environ Health Perspect. 2018 Jul 
23;126(7):077007. doi: 10.1289/EHP2427. eCollection 2018 Jul. 
 
96. Kheifets L, Repacholi M, Saunders R, van Deventer E. The sensitivity of children 
to electromagnetic field. Pediatrics. 2005.116:303-313. 
 
97. Zhou H, Chen G, Chen C, Yu Y, Xu Z (2012) Association between extremely low-
frequency electromagnetic fields occupations and amyotrophic lateral sclerosis: a 
meta-analysis. PLoS One 7: e48354.  
 
98. van der Mark M, Vermeulen R, Nijssen PC, et al. Extremely low-frequency 
magnetic field exposure, electrical shocks and risk of Parkinson’s disease. Int Arch 
Occup Environ Health. 2015. 88:227–234.  
 
99. Campbell RB, Dini DA. Occupational Injuries from Electrical Shock and Arc Flash 
Events. New York: Springer; 2016.  
 
100. Pritchard C, Silk A. Patient’s occupation, electric & head trauma in a cohort of 
88 multiple system atrophy patients compared with the general population: a 
hypothesis stimulating pilot study. J Neurol Stroke. 2018. 8:178‒183.  
 
101. Huss A, Vermeulen R, Bowman JD, et al. Electric shocks at work in Europe: 
development of a job exposure matrix. Occup Environ Med. 2013;70(4):261–267.  
  
102. Huss A, Spoerri A, Egger M. Swiss National Cohort. Occupational exposure to 
magnetic fields and electric shocks and risk of ALS: the Swiss National Cohort. Amyo 
Latl Scler Front Degener. 2015.16: 80–85.  
  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hug%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17193783
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B6%C3%B6sli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17193783
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rapp%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17193783
https://www.ncbi.nlm.nih.gov/pubmed/17193783
https://www.ncbi.nlm.nih.gov/pubmed/17193783
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghadamgahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27194231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monazzam%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=27194231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27194231
https://www.ncbi.nlm.nih.gov/pubmed/27194231
https://www.ncbi.nlm.nih.gov/pubmed/27194231
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/30044230
https://www.ncbi.nlm.nih.gov/pubmed/30044230
https://www.ncbi.nlm.nih.gov/pubmed/30044230
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kheifets%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16061584
https://www.ncbi.nlm.nih.gov/pubmed/?term=Repacholi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16061584
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saunders%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16061584
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Deventer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16061584
https://www.ncbi.nlm.nih.gov/pubmed


25 
 

103. Pritchard C, Silk A. A Case-Study Survey of an Eight-year Cluster of Motor 
Neurone Disease (MND) Referrals in a Rural English Village: Exploring Possible 
Aetiological Influences in a Hypothesis Stimulating Study. J Neurol Disord . 2014. 2: 
1-5. 
 
104. Huss A, Peters S, Vermeulen R. Occupational exposure to extremely low-
frequency magnetic fields and the risk of ALS: A systematic review and meta-
analysis. Bioelectromagnetics. 2018. 39:156-163.  
 
105. Zhang D, Zhang Y, Zhu B, Zhang H, Ye Sun C. Resveratrol may reverse the 
effects of long-term occupational exposure to EMF on workers of a power plant. 
2017. Oncotarget. 8:4797-47506. 
 
106. Clem PA, Navathe PD, Drane MA. Identifying Pilots with Parkinson's Disease. 
Aerosp Med Hum Perform. 2016.87:545-549.  
 
107. Arva P, Wagstaff AS. Medical disqualification of 275 commercial pilots: 
changing patterns over 20 years. Aviat Space Environ Med. 2004. 75:791-4. 
 
108. Jagathesan T, O’Brien MD. The Aeromedical Implications of Parkinson’s 
Disease. Aerosp Med Hum Perfom. 2015. 86: 1046-1051. 
 
109. Capozzella A1, Sacco C1, Chighine A1, Loreti B1, Scala B1, Casale T1, Sinibaldi 
F1, Tomei G2, Giubilati R1, Tomei F1, Rosati MV1. Work related aetiology of 
amyotrophic lateral sclerosis (ALS): a meta-analysis. Ann Ig. 2014. 26:456-72.  
 
110. Hobson P, Gallagher J, Meara J. Cross-sectional survey of Parkinson's disease 
and parkinsonism in a rural area of the United Kingdom. Mov Disord. 2005.20:995-
998. 
 
111. Wakeford R (2018) The growing importance of radiation worker studies. Brit J 
Cancer. 119:527-529. 
 
112. Haylock RGE, Gillies M, Hunter N, Zhang, W , Phillipson M. Cancer mortality 
and incidence following external occupational radiation exposure: An update of the 
3rd analysis of the UK Registry for Radiation Workers. Brit J Cancer. 2018. 199: 530-
44. 
 
113. Pakpoor J, Noyce A, Goldacre R, Selkihova M, Mullin S, Schrag A, Lees A, 
Goldacre M. Viral hepatitis and Parkinson disease: A national record-linkage study. 
Neurology. 2017.  88:1630-1633.  
 
114. De Pablo-Fernandez E, Goldacre R, Pakpoor J, Noyce AJ, Warner TT. 
Association between diabetes and subsequent Parkinson disease: A record-linkage 
cohort study. Neurology. 2018 Jul 10;91(2):e139-e142. doi: 
10.1212/WNL.0000000000005771.. 
 
115. Schwarzinger M, Pollock BG, Hasan OSM, Dufouil C, Rehm J; QalyDays Study 
Group. Contribution of alcohol use disorders to the burden of dementia in France 
2008-13: a nationwide retrospective cohort study. Lancet Public Health. 2018 
Mar;3(3):e124-e132. doi: 10.1016/S2468-2667(18)30022-7. Epub 2018 Feb 21. 
 
116. Sarchet P. The Allergy Epidemic. New Scientist. 2018.3190: 28-35. 
 

https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=5ieEA6EEzYP3i5cq03apYZ3lCpLv7hbTr6g59BeEkUkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1IdXNzJTI1MjBBJTI1NUJBdXRob3IlMjU1RCZjYXV0aG9yPXRydWUmY2F1dGhvcl91aWQ9MjkzNTA0MTM.
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=PhqOf8Sj0Er_9yQma7_7cES9vJbNc2nLomDDVHWVNrkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1QZXRlcnMlMjUyMFMlMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTM1MDQxMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=TrdZLRZuf91plnoszmuJLHpOmGMoc9cvH6NTSO_liSkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8_dGVybT1WZXJtZXVsZW4lMjUyMFIlMjU1QkF1dGhvciUyNTVEJmNhdXRob3I9dHJ1ZSZjYXV0aG9yX3VpZD0yOTM1MDQxMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=yZ2q4UGIO-YGsr2n4mp1MvzO-40RrwfCploky34JWj8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTM1MDQxMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=yZ2q4UGIO-YGsr2n4mp1MvzO-40RrwfCploky34JWj8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTM1MDQxMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=yZ2q4UGIO-YGsr2n4mp1MvzO-40RrwfCploky34JWj8Uh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTM1MDQxMw..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=RZxSQuH2ZOwgxCOFhxx7KWZqLb_q7Oohr7pLhutfACYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZA..
https://www.ncbi.nlm.nih.gov/pubmed/27208677
https://www.ncbi.nlm.nih.gov/pubmed/15460631
https://www.ncbi.nlm.nih.gov/pubmed/15460631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capozzella%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chighine%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loreti%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scala%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casale%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinibaldi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinibaldi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tomei%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giubilati%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tomei%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosati%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=25405377
https://www.ncbi.nlm.nih.gov/pubmed/25405377
https://www.ncbi.nlm.nih.gov/pubmed/25405377
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/15852368
https://www.ncbi.nlm.nih.gov/pubmed/15852368
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=3N9pelv4BL1J9StyNjvvE7Hk1AANLsX9yCO1fyzjgZoUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yODM1NjQ2NQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=LpLXelvdnxW5UXuZSpoPSUvOGAlAIbgXJ35pffzPYFAUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg5ODk2OA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=LpLXelvdnxW5UXuZSpoPSUvOGAlAIbgXJ35pffzPYFAUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTg5ODk2OA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=3spGpi5q9cdOAoWpS-MPU64aAf0QG1V2qCRHY0HJQkkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ3NTgxMA..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=3spGpi5q9cdOAoWpS-MPU64aAf0QG1V2qCRHY0HJQkkUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8yOTQ3NTgxMA..


26 
 

117. United States Department of Labor (2002). “Controlling Electric Hazards, 
Revision. Washington DC. 
 
118. Committee on Man and Radiation (COMAR). COMAR technical information 
statement: expert reviews on potential health effects of radiofrequency 
electromagnetic fields and comments on the bioinitiative report. Health Phys. 2009. 
97:348-56.  

119. EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of 
EMF-related health problems and illnesses. Bioelectromagnetics.2017. 38:386-396. 

120. Trempe CL, Lewis TJ. It's Never Too Early or Too Late-End the Epidemic of 
Alzheimer's by Preventing or Reversing Causation From Pre-birth to Death. 
Front Aging Neurosci. 2018 Jul 12;10:205. doi: 10.3389/fnagi.2018.00205. 
eCollection. 
 
121. Carpenter DO. Human disease resulting from exposure to electromagnetic 
fields. Rev Environ Health. 2013. 28: 159-172.  
 
122. Christ A, Guldimann R, Bühlmann B, Zefferer M, Bakker JF, et al. (2012) 
Exposure of the human body to professional and domestic induction cooktops 
compared to the basic restrictions. Bioelectromagnetics 33: 695-705.  
   
123. Fernández C, de Salles AA, Sears ME, Morris RD, Davis DL. Absorption of 
wireless radiation in the child versus adult brain and eye from cell phone 
conversation or virtual reality. Environ Res. 2018 Nov;167:694-699. 
 
124. Birks LE, Struchen B, Eeftens M, van Wel L, Huss A, Gajšek P, Kheifets L, 
Gallastegi M, Dalmau-Bueno A, Estarlich M, Fernandez MF, Meder IK, Ferrero A, 
Jiménez-Zabala A, Torrent M, Vrijkotte TGM, Cardis et al. Spatial and temporal 
variability of personal environmental exposure to radio frequency electromagnetic 
fields in children in Europe. Environ Int. 2018 Aug;117:204-214. doi: 10.1016/j.envint. 
 
125. Bhatt CR, Redmayne M, Billah B, Abramson MJ, Benke G. Radiofrequency-
electromagnetic field exposures in kindergarten children.J Expo Sci Environ 
Epidemiol. 2017 Sep;27(5):497-504. doi: 10.1038/jes.2016.55.  
 
126. Pedersen C, Poulsen AH, Rod NH, et al. Occupational exposure to extremely 
low-frequency magnetic fields and risk for central nervous system disease: an update 
of a Danish cohort study among utility workers. Int Arch Occup Environ Health. 2017. 
90:619–628.  
 
127. Eltiti S, Wallace D, Russo R, Fox E. Symptom Presentation in Idiopathic 
Environmental Intolerance With Attribution to Electromagnetic Fields: Evidence for a 
Nocebo Effect Based on Data Re-Analyzed From Two Previous Provocation Studies. 
Front Psychol. 2018 Aug 28;9:1563. doi: 10.3389/fpsyg.2018.01563. eCollection 
2018. 
 
128. Zeleke BM, Brzozek C, Bhatt CR, Abramson MJ, Croft RJ, Freudenstein F, 
Wiedemann P, Benke G.  Personal Exposure to Radio Frequency Electromagnetic 
Fields among Australian Adults. Int J Environ Res Public Health. 2018 Oct 12;15(10). 
pii: E2234. doi: 10.3390/ijerph15102234. 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Committee%20on%20Man%20and%20Radiation%20(COMAR)%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/19741364
https://www.ncbi.nlm.nih.gov/pubmed/19741364
https://www.ncbi.nlm.nih.gov/pubmed/19741364
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/27454111
https://www.ncbi.nlm.nih.gov/pubmed/27454111
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=9DjLltNTGAKM2vFv8ZMDDxTHAd8bEJ7-K3i8OzZH1cYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8zMDA1MDQyOQ..
https://taw.bournemouth.ac.uk/owa/redir.aspx?REF=9DjLltNTGAKM2vFv8ZMDDxTHAd8bEJ7-K3i8OzZH1cYUh7Qt0Q3WCAFodHRwczovL3d3dy5uY2JpLm5sbS5uaWguZ292L3B1Ym1lZC8zMDA1MDQyOQ..
https://www.ncbi.nlm.nih.gov/pubmed/29884550
https://www.ncbi.nlm.nih.gov/pubmed/29884550
https://www.ncbi.nlm.nih.gov/pubmed/29884550
https://www.ncbi.nlm.nih.gov/pubmed/29754001
https://www.ncbi.nlm.nih.gov/pubmed/29754001
https://www.ncbi.nlm.nih.gov/pubmed/29754001
https://www.ncbi.nlm.nih.gov/pubmed/27759027
https://www.ncbi.nlm.nih.gov/pubmed/27759027
https://www.ncbi.nlm.nih.gov/pubmed/30210397
https://www.ncbi.nlm.nih.gov/pubmed/30210397
https://www.ncbi.nlm.nih.gov/pubmed/30210397
https://www.ncbi.nlm.nih.gov/pubmed/30321997
https://www.ncbi.nlm.nih.gov/pubmed/30321997


27 
 

 
129. Guxens M, Vermeulen R, Steenkamer I, Beekhuizen J, Vrijkotte TGM, 
Kromhout H, Huss A. Radiofrequency electromagnetic fields, screen time, and 
emotional and behavioural problems in 5-year-old children.Int J Hyg Environ Health. 
2018 Oct 9. pii: S1438-4639(18)30502-9. doi: 10.1016/j.ijheh.2018.09.006. [Epub 
ahead of print] 
 
130. Yamaguchi-Sekino S, Sekino M, Ueno S. Biological effects of electromagnetic 
fields and recently updated safety guidelines for strong static magnetic fields. Magn 
Reson Med Sci. 2011;10(1):1-10. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/30314943
https://www.ncbi.nlm.nih.gov/pubmed/30314943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi-Sekino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21441722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sekino%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21441722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ueno%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21441722
https://www.ncbi.nlm.nih.gov/pubmed/21441722
https://www.ncbi.nlm.nih.gov/pubmed/21441722
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed

	14. Consales C, Merla C, Marino C, Bennassi B. Electromagnetic Fields, Oxidative Stress and Neurodegeneration. Int J Cell Biol.  2012; 16.  Doi:10.1155/2012/683897.
	16. Jayaraj RL, Rodriguez EA, Wang Y, Blocl ML. Outdoor Ambient Air Pollution and Neurodegenerative Diseases: The neuro-inflammation Hypothesis. Curr Environ Health Reports. 4:166-179.
	18.Kerger BD. Longevity and pleural mesothelioma: age-period-cohort analysis of incidence data from the Surveillance, Epidemiology, and End Results (SEER) Program, 1973-2013. BMC Res Notes. 2018 May 23;11(1):337. doi: 10.1186/s13104-018-3436-0.
	58. Zhang Y, Zhang Y, Yu H, Yang Y, Li W, Qian Z. Theta-gamma coupling in hippocampus during working memory deficits induced by low frequency electromagnetic field exposure. Physiol Behav.
	86.Kıvrak EG, Yurt KK, Kaplan AA, Alkan I, Altun G. Effects of electromagnetic fields exposure on the antioxidant defence system. J Microsc Ultrastruct. 2017. 5:167-176.


