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Introduction
Children’s Electromagnetic Environmental 
Exposure	

Almost all children are now exposed to very high levels of 
man-made electromagnetic fields (EMFs) compared with 
150 years ago. However, few children, parents, teachers 
or clinicians are aware of this enormous change in their 
EMF environment. EMF exposures cover a spectrum of 
frequencies. Extremely low frequencies (ELF), along with 
time-varying electric and magnetic fields, are associated with 
electricity distribution through wiring. At higher frequencies 
there is electromagnetic radiation, such as visible light, along 
with ultraviolet, infrared, microwaves, and radiofrequency 
(RF) radiation as used for communication in radio and TV 
broadcasting, mobile phone signals, smart meters, Bluetooth, 
Wi-Fi and LiFi.

The first widespread application of electricity was with 
wired telegraphs in 1837. From the late 19th century 
industrialised countries built electricity distribution 
systems and by 1913 electrical appliances were common in 
homes. Radio broadcasts became common by 1920. From 
1981 mobile phone networks were deployed in Sweden 
and from 1999 Wi-Fi, laptops and Bluetooth earpieces 
were first used. Wireless smart meters were introduced in 
2008 and wristwatches from 2013. Smart glasses and voice 
assistants were available from 2014. 4G mobile phones were 
introduced in 2009, 5G in 2019 and LiFi in 2013.

In 2015, 75% of children in Korea used wireless devices by 
the age of 4 years [1]. Over the past two decades children have 
faced unprecedented levels of RF exposure at home, school 

and in public places, from conception to death [2]. Average 
environmental RF power density levels have increased in 
urban areas over the last 100 years by one trillion times 
(1,000,000,000,000-fold) with much higher peaks, and 
in 2012 Wi-Fi- equipped classrooms could average 10 to 
100 µW/m2 (microwatts per metre squared) [3]. The use 
of electricity and wireless has been related to “diseases of 
civilization” [4], and in 1881 Beard named symptoms now 
linked to EMF sensitivity as “American nervousness” [5]. 
Since most children, their parents and teachers now live 
in high levels of man-made EMFs, few have experienced a 
hygienic environment without EMFs or can make health 
comparisons between the two environments. 

Children’s greater sensitivity to EMFs than 
adults
Since humans are essentially bioelectrical, any part of the 
human body, including the mind and the five senses of 
perception, can be affected by EMF exposure. This includes 
both natural EMFs, to which the human body has mainly 
adapted, and harmful man-made or polarised EMFs [6]. 
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All humans, like other life-forms, are sensitive to natural 
environmental EMFs.  Thus brain waves are partly entrained 
to the frequency of the Schumann Resonance [7, 8], and 
the cardiovascular system can be affected by geomagnetic 
disturbances [9], as revealed by the analysis of hospital 
admissions over many decades. The first association of 
environmental geomagnetic changes was with biological 
terrestrial effects caused by the 11-year sunspot cycle [10]. 
It has since been observed in humans for influenza [11], and 
also in heart rate variability, depending on the individual’s 
sensitivity [12], including in elderly men [13], a group 
especially sensitive to EMFs. Children with asthma can also 
be affected by solar and geomagnetic activity [14], and this 
may also raise the risk of an increase in births of autistic 
children [15], while solar maximum periods were linked 
with reduced life-span and some fertility [16]. 

Adverse symptoms of human sensitivity to man-made EMFs 
were first recorded by a Fellow of the Royal Society of London 
in 1733 [17]. In 1932 adverse symptoms were described 
among electricity and radio workers [18], and more fully 
established by 1973 [19]. The mechanism of calcium flux 
was discovered in the 1970s [20], causing adverse health 

effects [21], along with oxidative stress [22], itself confirmed 
through an auto-immune response in a case study [23]. Other 
mechanisms have also been established [24], and disrupted 
ion-channel gating further analysed [25], although a quantum 
mechanistic approach is needed for some aspects [26].

Children have greater sensitivity to EMFs compared with 
adults in terms of the measured peak spatial Specific 
Absorption Rate (psSAR) [Table 1]. In fact, psSAR is of 
limited use because it measures average thermal power 
deposited over six or thirty minutes, not the primary and 
more bioactive electric and magnetic fields of pulsed signals 
used by mobile phones and FM radio. Studies from the 1990s 
onwards have shown a larger in-depth penetration of SARs 
for models of 5- and 10-year-old children as compared with 
an adult. The radiation was shown extending from the side 
of the head, against which the mobile phone was held, for 
up to 40% of the width of an adult’s skull, but for 80% for 
a 5-year-old’s skull and 70% for a 10-year-old’s. The same 
effects apply to Wi-Fi, especially laptops and iPads held on 
the groin or chest.

Table 1. The greater thermal sensitivity to EMFs of children compared with adults

Area of body psSAR higher in children 
than adults

Explanation for mobile phone held 
beside head Reference

Whole 
head  

5-year-old child Radiation extends 2 times 
as far

Thinner skull of child, reduced skull 
dimensions, higher conductivity and 

electrical permittivity of child brain tissue
[27,28]

10-year-old child 60% higher
Hippocampus, hypothalamus 30-fold Closer proximity to the cell phone antenna [29]

Skull bone marrow 10-fold
Child’s higher conductivity and electrical 
permittivity, allowing greater penetration 

and absorption
 [30]

Eyes 5-fold Closer proximity to the cell phone antenna [31]
Brain 2-fold Thinner skull of child 8-15 years [32]

Children’s physiological sensitivity to EMFs is especially 
acute neurologically in their early years while the brain 
develops. The brains of the fetus, infants and children have 
lower levels of myelin, the fatty sheath lacking conductive 
free ions. Therefore, their brains have comparatively higher 
levels of water with greater electrical conductivity and 
greater RF absorption [33]; myelin continues to develop 
through the mid-twenties [34]. Incomplete myelin sheaths 
can be damaged by RF, like the axons before being protected 
by myelin, leading to decreased action potential speed [35]. 
Children also experience two- to three-fold higher RF doses 
in the eyes and frontal lobe when a mobile phone is used to 
view virtual reality [31].

For children’s sensitivity to EMFs, a study of 1979 found a 
dose-response relationship between increased incidence of 
childhood leukaemia and electrical wiring configurations 
[36]. Children’s sensitivity to RF also had an odds ratio of 
2.15 for leukaemia in children living < 2 km from AM radio 
transmitters compared with those living > 20 km away 
[37], and for children with leukaemia an odds ratio of 2.1 
for increased mortality for children living close to TV masts 

[38]. Of 24 children living near a 1062 kHz transmitter, 54% 
suffered noise-induced hearing loss, where the electric fields 
inside the houses were 0.48-2.86 V/m and power density was 
1,000 – 23,000 µW/m2 [39]. Children’s greater sensitivity to 
RF fields than adults was shown by Gandhi in 1996 [27], by 
Stewart’s Report in 2000 for the UK government [40], and 
again subsequently [41,42]. A study of 2009 found five times 
the risk for brain tumours for using a mobile phone before 
the age of 20 [43]. Leukaemia remains the childhood cancer 
with the highest incidence, followed by central nervous 
cancers and brain tumours.

Children’s hypersensitivity to EMFs
 All children and adults are sensitive to EMFs. However, like 
other environmental perceptions, some people are hypo- or 
hyper-sensitive, as recognised for EMFs in 1885 [44]. 

The term “hypersensitivity” to EMFs is used in two ways. 
Firstly, it can mean “more sensitive” as opposed to average 
or less sensitive. Secondly, as with other environmental 
intolerances, it can mean “extremely sensitive” to a wide 
range of EMF exposures, sometimes defined as an exaggerated 
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response to a substance which is not consciously harmful for 
some other people. Most of the literature uses the term EMF 
“hypersensitivity” interchangeably for both senses, and this 
is continued here [Table 2]. It relates to EMF sensitivity to 
visible light or “photosensitivity”, one of the five fundamental 
senses in all except the blind, although “photosensitivity” is 
sometimes also used for “hypersensitivity to light”.

The triggering mechanisms include acute and intense 
exposure with cumulative effects, probably similar to other 
hypersensitivity conditions, such as for chemicals which can 
also involve mast cell sensitisation [45]. However, there is 
no single pathognomonic symptom [46], as expected from 
quantum photonic effects on neuronal tissue.

Table 2. Sensitivity to EMFs (non-thermal): approximate percentages (general population)

Level of Sensitivity Cellular 
Sensitivity

Conscious Short-term and 
Subconscious Long-term Sensitivity Ref.

Sensitive
Hypersensitive

Extreme √ 1.2 % - 3.6 %

[47]
Above average √ 1.2 % - 29 %

Sensitive Average √ 50 %
Hyposensitive Below average √ 21 %

Human hypersensitivity to EMFs was probably first recorded 
in 1746 for Professor Johann Doppelmayr of Nuremberg 
whose terrible suffering from electrical experiments led 
to him being named the first “Martyr of Electricity” [48]. It 
was again noted in 1750, when repeated electrical shocks 
for several weeks weakened Benjamin Wilson so much 
“that a very small quantity of electric matter” would cause 
uncommon pain [49].

Sensitivity to EMFs is often difficult to diagnose as the cause of 
adverse symptoms among adults, and much more so among 
children. One physician with 25 years’ experience spent nine 
months researching before diagnosing hypersensitivity to 
EMFs [50]. Three out of the four cases in another study showed 
that it took from 3 to 17 years to identify EMF exposure as 
a cause of symptoms [51]. A former TV producer took 14 
years to discover that the cause of her symptoms were EMFs 
[52]. A survey of 34 adults in the UK with electromagnetic 
hypersensitivity (EHS) showed that 7 (21%) were graduates 
of Oxford or Cambridge universities, an unusually high 
proportion given that these graduates form under 1% of the 
UK’s adult population, implying the difficulty of identifying 
the cause of symptoms [46].

However, for some adults the onset of hypersensitivity to 
EMF is clearly caused by a sudden and unexpected acute 
exposure. Examples include exposure to RF transmitters 
[53], EHS symptoms after 2 hours’ work in front of six active 
1900 MHz transmitters (Case RG) or contact with a live 
wire (Case JJ) [54], or long-term occupational exposures by 
electrical and radio workers [18].

For children, as with adults, the onset of hypersensitivity can 
also be caused by the sudden introduction of RF exposures. 
Convincing examples include the installation of (a) wireless 
smart meters, and (b) 5G antennas. 

(a) In a survey of 92 subjects reporting EHS symptoms from 
the installation of wireless smart meters at their homes or 
their neighbours’, five (5%) were children. Their five most 
common symptoms were insomnia, headaches, tinnitus, 
lethargy and cognitive disturbance [55].  

(b) Seven case studies cataloguing EHS symptoms in 
previously healthy people after the installation of 5G 

antennas near to their homes or places of work showed that 
the symptoms abated when those affected moved away [56]. 
Three children, aged 4, 6 and 8 years, who spent three nights 
in a cottage near a mast with three 5G antennas, had sleeping 
problems, like the two accompanying adults. However, the 
children also became emotional and irritable, with two 
experiencing involuntary diarrhoea and abdominal pains, 
while one had skin rashes [57]. In a family of three exposed 
to two 5G antennas 70 m away, the daughter aged 19 years 
had the most severe health issues. These included sleeping 
problems, headache, concentration and memory problems, 
skin disorders, irregular heartbeat, photosensitivity, 
involuntary diarrhoea, anxiety and panic attacks [58].

Diagnosing electromagnetic hypersensitivity (EHS) in 
children is even more challenging than for adults for at least 
three reasons, as discussed below: (a) Insufficient knowledge 
of EMF sources and symptoms; (b) Insufficient remission 
time in EMF-free areas for a difference in symptom pattern; 
(c) Insufficient use of genetic tests and other biomarkers. 

Insufficient Knowledge of EMF Sources and 
Symptoms

Few parents, teachers or doctors have sufficient knowledge 
of both the EMF sources and their symptoms for diagnosing 
EHS in children. In Case 1 in a study from Sweden it took 
10 years for physicians and therapists to establish that the 
child had EHS [59]. In the UK, the father of a nine-year-old 
pupil, who suffered from headaches, extreme tiredness, and 
rashes on her legs, noted the worst occurrences were on 
the afternoon when the class used laptop computers. This 
enabled him and their general practitioner to diagnose the 
cause as the Wi-Fi router next to which the child was sitting 
in the classroom and the symptoms stopped when the child 
was removed from this environment [60]. In Case History 
# 3 in a study from Canada, it took three years to identify 
the cause of a 14-year-old boy’s depressive and aggressive 
symptoms as the electrical wiring supply next to his bed [51]. 
For a baby and small child, it took a university researcher to 
link their skin rashes and one later case of absence seizure 
with visiting or living near over-head power lines [61].

Sadly, some children have died as a result ignorance or 
misinformation about sensitivity to EMFs. One 13-year-old 
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died of leukaemia after sleeping for three years next to an 
electricity meter, despite complaining of “pressure in the 
head” within six months of moving to the house [62]. This 
followed a study of 232 children for whom the odds ratio 
for the risk of leukaemia was 2.15 close to certain wiring 
configurations, compared with controls [63]. Over-head 
power cables were linked with brain tumours in 14- and 
15-year-old children in legal cases against the electricity 
provider in 1994 [64]. A 15-year-old pupil in the UK, who 
was highly allergic to EMFs from Wi-Fi, committed suicide in 
2015 after the headteacher of her school which deployed Wi-
Fi refused to read scientific information on the effects of its 
EM radiation, instead mistakenly claiming that it was “safe” 
[65].

Few general physicians know much about the effects of 
environmental EMFs or have received appropriate training. 
Some 54% of doctors in Switzerland accepted that EMF 
exposure could cause ill health [66], but in Germany only 
8% had taken part in EMF training [67]. However, German 
physicians recommended protective measures in 46% of 253 
consultations, advocating the removal of electrical devices 
or moving to a different apartment or town. In France, 79% 
of 600 physicians accepted that living near power lines or 
regularly using a mobile phone or Wi-Fi increased the risk 
of illness [68].

Insufficient Remission Time in EMF-Free areas for 
a Difference in Symptom Pattern

If the cause of EHS is Wi-Fi or similar exposures at both home 
and school, a child suffering EHS may rarely be long enough 
in remission, free of the EMFs, for the child or parents to 
notice any significant difference in symptoms. However, one 
case study of a boy aged 8 years used remission to diagnose 
EHS. He developed severe headache, some fatigue and 
dizziness at school after the installation of a 5G mast close 
to the school, but was generally symptom-free at his home 
which had considerably lower EMF levels [69].

In comparison, it can be easier for a teacher, whose EHS has 
been caused by a school’s installation of Wi-Fi in the classroom, 
to spend time away from the Wi-Fi in the classroom and thus 
realise the difference in symptoms This was true in Case 3 
from Sweden [59] of a teacher who “recovered  and felt well 
again” during a week’s sick-leave, and for a teacher in the UK 
who “felt completely normal” over the weekend away from 
the classroom [70]. Another teacher, Dr Andrew Tresidder’s 
Case Study 2 [71], became so ill with EHS that she had to 
resign from her work, only subsequently discovering that 
the cause was the school’s Wi-Fi after she experienced the 
remission of symptoms in areas free from Wi-Fi. 

It is also challenging for teachers to identify children 
hypersensitive to EMFs, although one secondary school 
teacher linked the cognitive agitation of an able pupil who 
suddenly called out “I can’t think” to a mobile phone switched 
on at the back of the classroom unseen by the pupil. In another 
case, during an outdoors sports session, he noted that about 
15% of two teams of teenagers suddenly became ill at the 

same time and were unable to continue playing in a match. 
The game was on a sports pitch located near the top of a 
hill. He subsequently linked these adverse symptoms, which 
he too experienced but to a milder extent, with numerous 
mobile phones simultaneously activated about 900m away 
in one direction, while the nearest mast was about 500m 
away from the sports pitch in the opposite direction, leaving 
the pupils and teacher in the middle, caught by the radiation. 
A similar case occurred in a primary school where each year 
children in a particular classroom suffered more nosebleeds 
than usual, and surveys with meters later revealed a narrow 
beam of radiation through that classroom from a distant mast. 
In another case, secondary school pupils sitting in one row 
of seats were more likely than others to suffer nosebleeds; 
a power cable was later discovered under the floor along 
the line of these desks. Other cases are individual, with one 
teenager, unable to sleep, eagerly reporting the following day 
that he had slept exceptionally well after following advice to 
switch off his mobile phone which he kept under his pillow.

Insufficient use of Genetic Tests and Other 
Biomarkers for Children’s EHS 

Genetic tests and other biomarkers are rarely used to help 
confirm  a child’s hypersensitivity. The genetic variants (null)
GSTT1 + (null)GSTM1 are nearly ten times more prevalent 
in EHS people than others [72]. Similarly, DNA repair genes 
with diminished repair capacity, such as the XRCC1 Ex9+16A 
allele, were possibly associated with childhood leukaemia 
near electric transformers and power lines [73]. The 
primary sensor Piezo1 can affect myelin repair [74], while 
demyelination, sometimes a result of RF exposure [75, 76], 
has also been associated with EHS. Reduced myelin applies 
to children, from fetus through to the mid-20s years, as 
explained above [34,] and also the elderly.

Other tests to support diagnoses of EHS in adults may 
also be rarer for children. These include scans, such as 
MRI to show brain damage [77], and ultrasonic cerebral 
tomosphygmography to show compromised brain blood flow 
[78, 79]. However, despite a wide range of indicators there 
is no single biomarker [80], as expected for the transient 
impact of photons on a bioelectrical body. 

Short-term conscious health effects
Most short-term adverse symptoms caused by EMF 
exposures have been known for over 200 years, as evident 
from symptoms in the 18th century [81] compared with those 
in the 21st century [82]. Among highly exposed people, the 
younger aged under 40 years reported more inflammation 
than the older. The symptoms of anxiety, headache, and 
impaired concentration, memory and problem-solving 
related to the level, not the duration, of exposure [83].

A survey specifically on children involved 357 controls living 
elsewhere and 609 aged 9-18 within 20 km of the Skrunda 
radio location station. For residential locations at 3.7 km 
the mean exposure was 3,205 µW/m2. The reaction time to 
sound and visual stimuli was longer for the Skrunda group 
than controls, especially aged 9-13 years. For the Skrunda 
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group subdivided into exposed and unexposed, memory 
and attention were considerably less for the exposed group 
living in front of the transmitters, along with decreased 
neuromuscular endurance, and with delayed reactions in 
girls but not boys [84]. In other studies, ten-year-old boys 
living in areas with higher RF exposure showed lower verbal 
scores and higher internalizing and total problems [85], 
while longer duration of mobile phone calling (>40 min/
week) had higher concurrent total behavioural problems 
[86]. Children aged 5 exposed to higher RF-EMF levels from 
mobile phone base stations showed a higher risk of 1.82 for 
emotional symptoms [87]. For 293 school children in Poland 
aged 7 years, higher levels of RF-EMF were associated with 
mental health difficulties and emotional problems [88]. 
Higher smartphone use was linked to shorter sleep duration 
and increased sleep disturbances in 292 Swiss adolescents 
aged 11-15 [89].

Cognition and memory are also affected by EMFs. For 217 
boys aged 13-16 at two schools near masts with different 
exposure levels of similar radiation, those at the more 
exposed school had impaired motor skills and spatial 
working memory compared with the less exposed school 
[90]. Memory problems among Swedish children increased 
nearly 60 times between 2006 and 2024 and nearly tripled 
between 2019 and 2024 in Norwegian children aged 5-14 
years. Since 2019 5G with its high exposure levels was 
deployed [91].

Long-term subconscious health effects
The long-term effects of EMFs are relevant to children who 
may be exposed to high levels of EMFs for all their lives. Long-
term effects including cancers and neurological harm can also 
be linked to conscious short-term symptoms for some EHS 
people with specific sensitivities. Long-term non-thermal 
EMF effects have been known since 1948 when microwave 
irradiation caused testicular degeneration [92]. In 1953 a 
doctor’s survey of radar workers found, in addition to short-
term headaches, long-term brain tumours, leukaemia and 
internal bleeding [93]. In 2002 and 2011 the IARC classified 
EMFs as class 2B possible carcinogens. A recent review found 
high certainty of evidence that RF causes cancer [94], and 
experts now state that there is enough evidence to reclassify 
RF as a class 1 known carcinogen, the highest category [95]. 
RF transmitters can cause both short-term and also long-
term symptoms, such as an increased incidence in childhood 
leukaemia [96] and increased leukaemia, brain, bladder, 
male breast and skin cancers within 2 km [97], while the risk 
of cancer was three times higher near a mast [98], and the 
risk for women over ten times higher [99].

A special concern for long-term symptoms in children 
is prenatal and postnatal exposure where both were 
associated with behavioural difficulties such as emotional 
and hyperactivity problems in 13,159 children  around the 
age of school entry [100]. Other studies have proposed a 
pathophysiological link between EMF exposure and autism 
through oxidative stress and other mechanisms [101, 
102].  In addition, pre- and post-natal exposures have been 

linked with children’s headaches [103], cognition [104], and 
DNA damage has been found close to masts [105], as has 
unrepairable chromosomal aberrations [106].

Long-term EMF exposure at home and school is also relevant 
to specific children genetically susceptible to particularly 
long-term EMF damage. Thus children with genetic traits 
linked with thyroid cancer should avoid RF [107], as should 
those with disrupted CACNA1C gene expression perturbing 
l-type voltage-gated calcium channels [108], leading to 
increased anxiety [109]. Girls with hereditary breast cancer 
predispositions are recommended sunglasses to block blue 
light from digital screens [110], and older boys with a genetic 
disposition to infertility should avoid Wi-Fi and mobile 
phones [111], while, pupils with unfavourable toxicokinetic 
variations in antioxidant genes linked with chemical 
sensitivity, long associated with electrical sensitivity, should 
be removed from EMF environments like Wi-Fi [112]. Other 
studies link EMF exposure with neuron impairment [113], 
and kidney diseases [114], while all may be susceptible to 
Wi-Fi effects on the fibrous elements of the large vessel wall 
leading to cardiovascular disorders [115].

Adverse psychological effects from 
wireless addiction
The psychological distress arising from digital and wireless 
addiction [116] is becoming more widely recognised 
[117]. Two results of RF are anxiety and depression [118]. 
These emotional problems can be related to alexithymia, 
the inability to recognise, understand or describe emotions 
[119]. Girls were more affected than boys by depression 
through social media use and suffered poor sleep [120], both 
features of the effects of the RF radiation itself. High levels 
of smart phone use were associated with reduced short-
term memory and reduced spirituality [121]. Another study 
found headache as the prime effect, along with tinnitus and 
depression [122].

Since anxiety, depression, disturbed sleep and headaches, key 
elements of wireless addiction, are all established RF-EMF 
effects, it is possible that they are less results of psychological 
addiction than physiological RF-EMF exposure. Studies are 
needed to assess how far the two causes overlap.

Children’s rights against involuntary EMF 
exposure 
At present, almost all children’s man-made EMF exposure is 
partly or wholly involuntary. This presents ethical as well as 
health challenges, given the evidence for adverse effects. Some 
experts have likened it to an experiment without informed 
consent in contravention of the Nuremberg Code [123], since 
any testing of humans with a classified carcinogen like EMFs 
is unethical and 5G radiation was deployed in areas with 
children without full prior safety testing. 

Although a school’s EMF environment is the responsibility 
of the head teacher as regards Wi-Fi and mobile phones, 
external sources such as masts depend on the local planning 
authority. In the year 2000 the UK’s Stewart’s Report advised 
that schools should be consulted over masts where the main 
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beam fell on their premises [40]. The Report recognised that 
children will be exposed to EMFs for their lifetime, that their 
nervous systems are developing, and that their moisture 
content and thus conductivity and their energy absorption 
are higher than an adult’s. Therefore, the UK applied the 
precautionary principle in its recommendation of 2004 
[124], followed by Chief Medical Officers’ advice in 2011 
that children under 16 “should be encouraged to use mobile 
phones for essential purposes only, and to keep calls short” 
[125]. 

Likewise at home parents have only partial control of 
children’s EMF exposures. They can use wired ethernet 
connections in place of Wi-Fi, but are usually powerless to 
prevent nearby masts, neighbours’ Wi-Fi and mobile phone 
use, or wireless smart meters, all of which can impact their 
children’s health. Even if the parents move home to protect 
a child who is hypersensitive to EMFs, there is no guarantee 
under present laws that the new accommodation will 
remain EMF-free. Similarly, some countries prohibit new 
buildings near overhead cables, but others do not and do 
not apply the precautionary principle. One commentator 
claimed that to remove all buildings within 300 m to reduce 
magnetic fields near overhead power lines to under 0.1 µT 
“is simply unaffordable” [126], although safety outweighs 
cost in air and car travel, and in the removal of tobacco 
smoke, asbestos and lead in petrol. Insurance risks are also 
challenging [127], since most underwriters from the 1990s 
onwards have refused to cover EMFs [128] except as high 
risk like asbestos. 

The International Declaration on the Human Rights of 
Children in the Digital Age was promulgated in 2023. One 
of the three rights it promotes is that children should not be 
exposed to harmful wireless radiation [129]. Some countries 
have already banned Wi-Fi in nurseries and elementary 
schools.

The dangers of adverse health, social and psychological 
effects have led to many bans on children’s use of mobile 
phones in schools. In Europe they are banned as in 2025 in 
France, Greece, Italy, Luxembourg and parts of Switzerland, 
and many schools in the UK, while Denmark is developing a 
law and Belgium and the Netherlands advise against them.

A few individual pupils and teachers who are hypersensitive 
have won legal cases or been helped practically in several 
countries and had Wi-Fi and mobile phone radiation removed 
from their school environment. Most countries have health & 
safety, equality, safeguarding, duty of care and precautionary 
legislation, which require accommodations. Sometimes EHS 
is specified as requiring assistance, as in the US. Some adults 
have received compensation for injuries from mobile phone 
radiation, or been granted ill-health early-retirement pension 
rights, or phone masts have had to be removed. People with 
EHS or with implants have been classified by some legal 
systems as interested parties in the siting of masts, because 
of their need for protection. 

Protecting children from man-made EMF 
exposure
To protect children from adverse effects of EMF it is first 
necessary to determine the lowest known threshold of harm, 
the “No observed adverse effect level” (NOAEL). This must 
then be reduced, where relevant, to allow for interspecies 
and intraspecies differences and the higher sensitivity of 
groups such as children [Table 3]. In addition, extra reduction 
may be necessary for extreme individual sensitivity, unusual 
toxic synergies or existing health conditions. Some experts 
state that, as for stochastic risks like X-rays, there is no 
safety threshold for man-made EMFs. The human body has 
already adapted to natural low levels such as the eye reacting 
to a single photon of visible light or two infrared photons, 
and living cells emitting low levels of biophotons to aid 
communication and homeostasis. 

Children’s higher sensitivity requires greater protection 
than healthy adults, as also for the elderly and ill, pregnant 
women and hypersensitive persons. Protection includes 
long-term and non-thermal effects along with modulated 
exposures, such as the dangers of Wi-Fi [130]. Selye proposed 
his general adaptation syndrome in 1950, with its triphasic 
responses of alarm, resistance and exhaustion [131]. After 
years of cumulative exposure, many children could react 
with mitochondrial resistance to, or exhaustion from, the 
oxidative stress of environmental EMFs, as with asthma and 
neurodevelopment [132].

A problem for children’s EMF protection is that many 

Table 3. No observed adverse effect level (NOAEL), safety and sensitivity reductions, RF EMF. (a) Non-thermal, long-term, 
modulated.  (b) Thermal, short-term, unmodulated

Human, 
Animal Harm No observed adverse 

effect level (NOAEL)
Safety reductions  

(or thermal increases)
Sensitivity 
reductions Ref.

(a) Non-thermal, long-term, modulated

mice, 
rats

cardiomyopathy, 
neoplasms 0.2-0.4 W/kg

2 x 10-fold reductions: 
interspecies and intraspecies. 

whole body, adults: 0.002-0.004 W/kg

10-fold reduction 
children: 0.0002-

0.0004 W/kg
[133]

humans brain effects: 
beta 2 0.003 W/kg [2 x 10-fold safety reductions: 

0.00003 W/kg]
[10-fold sensitivity: 

0.000003 W/kg] [134]

humans, 
animals

median, 165 results 
SAR < 0.0165 W/kg 10-fold reduction: 

0.00165 W/kg [135]

humans adverse health 
effects 500 μW/m2 [2 x 10-fold safety reductions:

5 μW/m2]
[10-fold sensitivity:

0.5 μW/m2]
[136]
[137]

(b) Thermal, short-term, unmodulated
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western countries still use ICNIRP’s unprotective guidelines. 
As the table illustrates, these were based on studies limited 
to thermal, short-term effects, with unmodulated exposures. 
They derived from animal studies in the 1970s and 1980s, 
determined by the core temperature rise of 10 associated 
with disrupted behaviour in finding food. The threshold 
was given as 4 Watts per kilogram (W/kg), with guidelines 
reduced by 50 to 0.08 W/kg, but with 2 W/kg allowed for 
the head and torso, and 4 W/kg for the limbs. Thermal 
guidelines are “fundamentally flawed”, unlike DNA stress 
responses [144]. Guidelines based on non-thermal or long-
term health effects derive from a threshold in the range of 
0.003 W/kg to 0.0165 W/kg, giving a safety level for children 
in the range of 0.000003 W/kg, or 0.0002 W/kg based only 
on animal studies.

Since the ICNIRP guidelines do not protect children, they are 
inappropriate for locations like homes and schools where 
children spend long periods of time. Instead, non-thermal, 
long-term, guidelines are needed, such as Bioinitiative, 
EUROPAEM or IGNIR. Most classify children as sensitive, in 
comparison with adults. Some also define exposure levels 
by duration or sleeping or working areas, or by modulation 
and frequency [Table 4]. The electric field, in Volts per metre 
(V/m), is more appropriate for assessing health harm from 
EMF environments than the heating metrics, such as specific 
absorption rate (W/kg), or power density (μW/m2).

To assess children’s EMF environment, parents, head teachers 
and general practitioners need EMF meters. They are easy 
to use and quickly indicate problems. Although conscious 

reactions are very variable and influenced by innumerable 
biophysical factors, hypersensitive people often experience 
adverse health above 0.05 V/m, as supported by some 
ecological studies. Mobile phones can receive at < 0.02 V/m, 
although replacing them with a wired system would be much 
better for children’s health. If 0.05 V/m is used as the NOAEL 
for RF-EMF, a safety factor of 10-fold gives a limit of 0.005 
V/m (0.06 μW/m2) [145]. 

Some 1.2 % – 29 % of all children are likely to be 
hypersensitive to EMFs, with 1.2 % – 3.6 % extremely 
sensitive, as explained above. This also applies to parents 
and teachers. This sensitivity is an issue of growing concern. 
The statement on EHS by the International Commission on 
Biological Effects of Electromagnetic Fields (ICBE-EMF) 
describes it as a “humanitarian crisis” requiring an urgent 
response. This is particularly relevant to sensitive children in 
schools: “Many of these exposures are involuntary and now 
inescapable. Common outcomes of this are job, school and 
home loss, separation from family and friends, inability to 
access medical care and general lack of access to all areas of 
the public domain. The unmitigated, neglected widespread 
disruption of lives is inhumane and deeply troubling.” [146]

An important document relating to children with EHS is 
the Scientific Consensus International Report on EHS by 
thirty-two worldwide experts, published in 2021 [147]. 
This confirmed that EHS is a distinct neuropathological 
condition and not the different condition, a psychological 
nocebo response [148]. The latter is obviously irrelevant to 
most younger children hypersensitive to EMFs. They have 

Table 3. No observed adverse effect level (NOAEL), safety and sensitivity reductions, RF EMF. (a) Non-thermal, long-term, 
modulated.  (b) Thermal, short-term, unmodulated

rats altered brain 
cholinergic activity

0.6 W/kg 
(2.45 GHz)

[not used for ICNIRP’s thermal 
guidelines] [138]

8 male rats

10 increase in 
temperature and  

disrupted behaviour

2.5 W/kg (1.28 GHz) 
4.9 W/kg (1.28 GHz)

[used for ICNIRP’s thermal 
guidelines] [139]

5 male 
monkeys

81,000,000 μW/m2 
(225 MHz)

570,000,000 μW m2         

(1.3 GHz)
720,000,000 μW/m2  

(2.45 GHz)

[used for ICNIRP’s thermal 
guidelines]

[140]
[141]

ICNIRP 
formally 

recognized 
by WHO: 
thermal 

limits

100 kHz – 300 GHz core:  
4 W/kg

core (whole body average): 
0.08 W/kg aver. over 10g, 30 min

“children … might 
have a lower 

tolerance .. than 
the rest of the 

population … it 
may be useful to 
develop separate 
guideline levels … 
some guidelines 

may still not 
provide adequate 

protection for 
certain sensitive 

individuals” 

[142]

[143]

100 kHz – 6 GHz: 
head and torso:  

20 W/kg 
limbs:  

40 W/kg

head and torso:  
2 W/kg averaged over 10g, 6 min

limbs:  
4 W/kg averaged over 10g, 6 min

6 – 300 GHz head and torso:  
200,000,000 μW/m2 

head and torso: 20,000,000 μW/m2 
averaged over 4 cm2, 6 min

30 – 300 GHz limbs:  
400,000,000 μW/m2 

limbs: 40,000,000 μW/m2  
averaged over 1 cm2, 6 min
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not experienced prior cognitive conditioning necessary for 
a psychological response. This is also true for many unaware 
adults who become EHS before discovering its cause. 

Nevertheless, some children especially sensitive to EMFs 
fail to receive the help they need in the removal of the EMFs 
causing their ill health. One reason is the misleading and 
illogical confusion between the two different conditions of 
electromagnetic hypersensitivity (EHS), known since 1746, 
and “electrophobia”, known since 1903. This confusion was 
introduced arbitrarily in 2004 without any proof by the United 
Nations’ agency, the World Health Organization (WHO). 
Similarly, in 1972 the WHO arbitrarily rejected without any 
proof the non-thermal effects on the nervous system already 
established by expert scientists in California and elsewhere 
in the US, and in the USSR and other European and eastern 
countries [152]. The ICNIRP, formally recognized by the WHO, 
still publishes thermal and short-term guidelines which are 
unprotective for children. These “captured” agencies [153] 
are aligned with the military-industrial complex [154], 
effectively promoting a “conspiracy” to invalidly deny non-
thermal effects like EHS [155]. In contrast to the problems 
with the WHO [156] and to bias in studies sponsored 
by governments and industries [157], the independent 
viewpoint, represented by the International Commission on 
the Biological Effects of Electromagnetic Fields (ICBE-EMF), 
supports the Scientific Consensus International Report in 
accepting the reality of EHS rather than the false suppositions 
and erroneous assumptions behind the short-term thermal 
myth and psychological hypothesis [158]. “National and 
international bodies, particularly the WHO, will bear major 
responsibility for failing to provide specific science-based 
guidance” to protect children [159]. In fact, a court in Italy 
rejected evidence supplied by the ICNIRP and similar groups 
with conflicts of interest and instead preferred independent 

experts [160], and the ICNIRP’S 2020 Guidelines can be seen 
as failing on “fundamental scientific quality requirements”, 
rendering them unprotective of children’s health [161].

The safeguarding of children’s health requires a different 
theoretical basis from the socio-economic argument behind 
thermal limits, where often legal action is necessary for 
the removal of, or compensation for, EMF harm [162]. For 
children, like many adults, who have no power to control 
their physical environment, any socio-economic benefits of 
the military-industrial complex are irrelevant if their health 
is harmed in the short or long term. Children’s health should 
not be harmed through unsafe economic exploitation, if the 
WHO’s definition of health is followed as “a state of complete 
physical, mental, and social well-being, and not merely the 
absence of disease or infirmity” [163].

Conclusion
All children are more sensitive than adults to the EMFs in 
their environment and need greater protection at home and 
school from short-term and long-term effects. Children who 
are hypersensitive to EMFs need particular protection, and 
all children need protection from being exposed so much 
that they become hypersensitive. Parents and teachers 
need to provide children with an environment which has 
safe levels of EMFs below the threshold for adverse health. 
However, many parents and teachers lack the necessary 
information, since “the media, the responsible organizations 
(World Health Organization) and the governments are not 
transmitting this crucial information to the population, who 
remain uninformed.” [164] The greater information and 
appropriate actions outlined above and elsewhere [165]  
show how children’s health can be protected, and how their 
electromagnetic environment can be made safe.

Table 4. RF-EMF guidelines specifically including children: Non-thermal, long-term, modulated.

Guidelines Children, 
Sensitive 

Electric 
Field
V/m

Power Density
μW/m2 Notes Ref.

BioInitiative
children 0.03 V/m  3 μW/m2

 For chronic exposure to pulsed RF [149]adults 0.05 V/m 6 μW/m2

EUROPAEM
> 4 hours

children, 
sensitive

0.006 V/m 0.1 μW/m2
 GPRS (2.5G) with PTCCH (8.33 Hz pulsing), 

DAB+ (10.4 Hz pulsing), 
Wi-Fi 2.4/5.6 GHz (10 Hz pulsing)

[150]0.02 V/m 1 μW/m2  GSM (2G) 900/1,800 MHz, DECT (cordless 
phone), UMTS (3G), LTE (4G)

0.06 V/m 10 μW/m2  TETRA, DVBT
0.19 V/m 100 μW/m2  Radio broadcast (FM)

non-sensitive  Night: 10 x sensitive 
 Day: 100 x sensitive

IGNIR

children, 
sensitive

< 0.02 
V/m < 1 μW/m2  Average: 0.006 to < 0.001 V/m; 0.1 μW/m2

[151]
non-sensitive

< 0.06 V/m < 10 μW/m2  Night. Average: 0.02 V/m, 1 μW/m2

< 0.19 V/m <100 μW/m2  Day. Average: 0.06 V/m, < 10 μW/m2
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Abbreviations

EHS Electromagnetic Hypersensitivity
ELF Extremely low frequency 
EMF Electromagnetic Field
EUROPAEM European Academy for Clinical 

Environmental Medicine
GHz gigahertz frequency
Hz Hertz (frequency, number of cycles per 

second)
IARC International Agency for Research on 

Cancer
ICBE-EMF International Commission on Biological 

Effects of Electromagnetic Fields
ICNIRP International Commission on Non-Ionizing 

Radiation Protection
IGNIR International Guidelines on Non-Ionising 

Radiation
kHz kilohertz frequency
MHz megahertz frequency    
MRI Magnetic resonance imaging
ms milliseconds
µT microTesla (magnetic flux density)
μW/m2 MicroWatts per metre squared (power 

density, for Radiofrequency)
NOAEL No observed adverse effect level
psSAR peak spatial Specific Absorption Rate
RF Radiofrequency
SAR Specific Absorption Rate
V/m Volts per metre (electric field)
WHO World Health Organization
W/kg Watts per kilogram (the rate at which RF 

energy is absorbed, as in SAR)

References
Kabali, H.K., Irigoyen, M.M., Nunez-Davis, R., Budacki, 1.	
J.G., Mohanty, S.H., Leister, K.P. and Bonner Jr, R.L. 
(2015) Exposure and use of mobile media devices by 
young children. Pediatrics, 136(6), 1044-1050.

Bandara, P. and Carpenter, D.O. (2018) Planetary 2.	
electromagnetic pollution: it is time to assess its 
impact. The Lancet Planetary Health, 2(12), e512-e514.

Philips, A. and Lamburn, G. (2012) Natural and 3.	
human-activity-generated electromagnetic fields on 
Earth. Childhood Cancer, 24-26.

Milham, S.  (2012) Dirty Electricity: Electrification and 4.	
the Diseases of Civilization, iUniverse Inc.

Beard, G. M. (15.	 881) American Nervousness: Its Causes 
and Consequences. A Supplement to Nervous Exhaustion 
(Neurasthenia), Putnam: New York.

Panagopoulos, D.J., Johansson, O. and Carlo, G.L. (2015) 6.	
Polarization: a key difference between man-made and 
natural electromagnetic fields, in regard to biological 
activity. : Sci Rep, 5(1), 14914.

Nelson, I. (2025) Exploring the influence of Schumann 7.	
resonance and electromagnetic fields on bioelectricity 
and human health. Electromagn Biol Med., 44, 348-358.

Nevoit, G., Landauskas, M., McCarty, R., Bumblyte, I.A., 8.	
Potyazhenko, M., Taletaviciene, G., Jarusevicius, G. and 
Vainoras, A. (2025) Schumann resonances and the 
human body: questions about interactions, problems 
and prospects. Appl Sci., 15(1), 449.

Gaisenok, O., Gaisenok, D. and Bogachev, S. (2025) 9.	
The Influence of Geomagnetic Storms on the Risks of 
Developing Myocardial Infarction, Acute Coronary 
Syndrome, and Stroke: Systematic Review and Meta-
analysis. J. Med Phys., 50(1), 8-13.

Herschel, W. (1801) XIII. Observations tending to 10.	
investigate the nature of the sun, in order to find the 
causes or symptoms of its variable emission of light 
and heat; with remarks on the use that may possibly be 
drawn from solar observations. Phil Tran R Soc Lond., 
91, 265-318.

Hoyle, F. and Wlckramasinghe, N.C. (1990) Sunspots and 11.	
influenza. Nature, 343(6256), 304-304.

Alabdulgader, A., McCraty, R., Atkinson, M., Dobyns, Y., 12.	
Vainoras, A., Ragulskis, M. and Stolc, V. (2018) Long-term 
study of heart rate variability responses to changes in 
the solar and geomagnetic environment. Sci Rep., 8(1), 
2663.

Wang, V.A., Zilli Vieira, C.L., Garshick, E., Schwartz, J.D., 13.	
Garshick, M.S., Vokonas, P. and Koutrakis, P. (2021) Solar 
activity is associated with diastolic and systolic blood 
pressure in elderly adults.  J Am Heart Assoc.,  10(21), 
e021006.

Mortelliti, C.L., Lee, J.X., Greco, K., Koutrakis, P., 14.	
Phipatanakul, W., Gaffin, J. and Vieira, C.Z. (2024) Solar 
and geomagnetic activity impacts children with asthma. J 
Allergy Clin Immunol: In Practice, 12(4), 1077-1079.

Zamfirov, M. and Belenska-Todorova, L. (2025) Impact 15.	
of sunspots on the incidence of autism in the human 
population. ResearchGate.

Skjærvø, G.R., Fossøy, F. and Røskaft, E. (2015) Solar 16.	
activity at birth predicted infant survival and women’s 
fertility in historical Norway.  Proc Roy Soc B: Biol 
Sci., 282(1801), 20142032.

Fay, C.F.D.C.D. (1733) V. A letter from Mons. Du Fay, FRS 17.	
and of the Royal Academy of Sciences at Paris, to his 
Grace Charles Duke of Richmond and Lenox, Concerning 
Electricity. Translated from the French by T.S. MD. Phil 
Trans Roy Soc Lond., 38(431), 258-266.



165

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

Schliephake, E. (1932) Arbeitsergebnisse auf dem 18.	
Kurzwellengebiet.  Dtsch Med Wochenschr., 58(32), 
1235-1240.

Sadchikova, M.N. and Glotova, K.V. (1973) The 19.	
clinical, pathogenesis, treatment, and outcome of 
radiowave sickness.  In O biologicheskom deystvii 
elektromagnitnykh poley radiochastot. [On the Biological 
Effects of Electromagnetic Fields of Radio Frequencies] 
Gordon, Z.V. ed., Moscow, 54-62.

Bawin, S.M. and Adey, W.R. (1976) Sensitivity of calcium 20.	
binding in cerebral tissue to weak environmental electric 
fields oscillating at low frequency.  Proc Natl Acad Sci 
U.S.A., 73(6), 1999-2003.

Pall, M.L. (2013) Electromagnetic fields act via activation 21.	
of voltage‐gated calcium channels to produce beneficial 
or adverse effects. J Cell Mol Med., 17(8), 958-965. 

Yakymenko, I., Tsybulin, O., Sidorik, E., Henshel, D., 22.	
Kyrylenko, O. and Kyrylenko, S. (2016) Oxidative 
mechanisms of biological activity of low-intensity 
radiofrequency radiation. Electromagn Biol Med., 35(2), 
186-202.

Thoradit, T., Chabi, M., Aguida, B., Baouz, S., Stierle, V., 23.	
Pooam, M., Tousaints, S., Akpovi, C.D. and Ahmad, M. 
(2024) Hypersensitivity to man-made electromagnetic 
fields (EHS) correlates with immune responsivity 
to oxidative stress: a case report.  Commun Integr 
Biol., 17(1), 2384874.

Stein, Y. and Udasin, I.G. (2020) Electromagnetic 24.	
hypersensitivity (EHS, microwave syndrome)–Review 
of mechanisms. Environ Res., 186, 109445.

Panagopoulos, D.J., Yakymenko, I., De Iuliis, G.N. and 25.	
Chrousos, G.P. (2025) A comprehensive mechanism 
of biological and health effects of anthropogenic 
extremely low frequency and wireless communication 
electromagnetic fields.  Frontiers in Public Health,  13, 
1585441.

Henshaw, D.L. and Philips, A. (2025) A mechanistic 26.	
understanding of human magnetoreception validates 
the phenomenon of electromagnetic hypersensitivity 
(EHS). Int J Radiat Biol., 101(2), 186-204.

Gandhi, O.P., Lazzi, G. and Furse, C.M. (2002) 27.	
Electromagnetic absorption in the human head and neck 
for mobile telephones at 835 and 1900 MHz. IEEE Trans. 
Microwave Theor. Tech., 44(10), 1884-1897.

De Salles, A.A., Bulla, G. and Rodriguez, C.E.F. (2006) 28.	
Electromagnetic absorption in the head of adults and 
children due to mobile phone operation close to the 
head. Electromagn Biol Med., 25(4), 349-360.

Fernández-Rodríguez, C.E., De Salles, A.A.A. and Davis, 29.	
D.L. (2015) Dosimetric simulations of brain absorption 
of mobile phone radiation–the relationship between 
psSAR and age. IEEE Access, 3, 2425-2430.

Christ, A., Gosselin, M.C., Christopoulou, M., Kühn, S. 30.	
and Kuster, N. (2010) Age-dependent tissue-specific 
exposure of cell phone users.  Phys Med Biol.,  55(7), 
1767.

Fernández, C., De Salles, A.A., Sears, M.E., Morris, R.D. 31.	
and Davis, D. (2018) Absorption of wireless radiation 
in the child versus adult brain and eye from cell phone 
conversation or virtual reality. Environ Res., 167, 694-
699.

Wiart, J., Hadjem, A., Wong, M.F. and Bloch, I. (2008) 32.	
Analysis of RF exposure in the head tissues of children 
and adults. Phys Med Biol., 53(13), 3681.

Keshvari, J., Keshvari, R. and Lang, S. (2006) The effect 33.	
of increase in dielectric values on specific absorption 
rate (SAR) in eye and head tissues following 900, 1800 
and 2450 MHz radio frequency (RF) exposure. Phys Med 
Biol., 51(6), 1463.

Redmayne, M. and Johansson, O. (2014) Could myelin 34.	
damage from radiofrequency electromagnetic field 
exposure help explain the functional impairment 
electrohypersensitivity? A review of the evidence.  J 
Toxicol Environ Health, Part B, 17(5), 247-258.

Skaist, A. (2019) The Effects of RF-EMF on the Child 35.	
Brain.  Sci J Lander College of Arts and Sciences, 12(2), 7.

Wertheimer, N. and Leeper, E.D. (1979) Electrical 36.	
wiring configurations and childhood cancer.  Am J 
Epidemiol., 109(3), 273-284.

Ha, M., Im, H., Lee, M., Kim, H.J., Kim, B.C., Gimm, Y.M. and 37.	
Pack, J.K. (2007) Radio-frequency radiation exposure 
from AM radio transmitters and childhood leukemia and 
brain cancer. Am J Epidemiol., 166(3), 270-279.

Hocking, B. and Gordon, I. (2003) Decreased survival 38.	
for childhood leukemia in proximity to television 
towers. Arch Environ Health, 58(9), 560-564.

Dasdag, S. and Meric, F. (2004) Hearing loss in children 39.	
exposed by antenna of 1062 KHz medium wave 
radiobroadcasting station. In The Sensitivity of Children 
to EMF Exposure: Proceedings of the 2004 EPRI-
Cosponsored World Health Organization Workshop, 
EPRI: Palo Alto, CA, 5-7.

Independent Expert Group on Mobile Phones and 40.	
Stewart, W.D.P. (2000) Mobile phones and health. 
National Radiological Protection Board.

Gandhi, O.P., Morgan, L.L., De Salles, A.A., Han, Y.Y., 41.	
Herberman, R.B. and Davis, D.L. (2012) Exposure limits: 
the underestimation of absorbed cell phone radiation, 
especially in children. Electromagn Biol Med., 31(1), 34-
51.

Gandhi, O.P. (2015) Yes the children are more exposed 42.	
to radiofrequency energy from mobile telephones than 
adults. IEEE Access, 3, 985-988.



166

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

Hardell, L. and Carlberg, M. (2009) Mobile phones, 43.	
cordless phones and the risk for brain tumours.  Int J 
Oncol., 35(1), 5-17.

Arndt, R. (1885)  Die Neurasthenie (Nervenschwäche) 44.	
ihr Wesen, ihre Bedeutung und Behandlung vom 
anatomisch-physiologischen Standpunkte: für Aerzte 
und Studirende. Urban & Schwarzenberg: Vienna and 
Leipzig. 

Miller, C.S., Palmer, R.F., Kattari, D., Masri, S., Ashford, 45.	
N.A., Rincon, R., Perales, R.B., Grimes, C. and Sundblad, 
D.R. (2023) What initiates chemical intolerance? 
Findings from a large population-based survey of US 
adults. Environ Sci Eur., 35(1), 1-19.

Belpomme, D. and Irigaray, P. (2023) Combined 46.	
neurological syndrome in electrohypersensitivity and 
multiple chemical sensitivity: a clinical study of 2018 
cases. J Clin Med., 12(23), 7421.

Bevington, M.(2019) The Prevalence of People With 47.	
Restricted Access to Work in Man-Made Electromagnetic 
Environments. J Enviro Health Sci., 5(1), 1-12.

 Formey, J. H. S. (1747) Nouvelle Bibliotheque germanique 48.	
ou histoire litteraire de l’Allemagne, de la Suisse et des 
pays du Nord, vol.2, Pierre Mortier: Amsterdam.

Wilson, B. (1750) A treatise on electricity, Davis, C., 49.	
Comyns, E., Corbet, C.: London.

Eberle, S. (2017) An Underworld Journey: 50.	
Learning to cope with electromagnetic 
hypersensitivity. Ecopsychology, 9(2), 106-111.

Genuis, S.J. (2008) Fielding a current idea: exploring the 51.	
public health impact of electromagnetic radiation. Public 
Health, 122(2), 113-124.

Campbell, C. (2009) It happened to me ... I’m allergic to 52.	
modern life. Mail on Sunday, June 28.

Forman, S.A., Holmes, C.K., McManamon, T.V. and 53.	
Wedding, W.R. (1982) Psychological symptoms and 
intermittent hypertension following acute microwave 
exposure. J Occupat Environ Med., 24(11), 932-934.

Carpenter, D.O. (2014) Excessive exposure to 54.	
radiofrequency electromagnetic fields may cause the 
development of electrohypersensitivity.  Altern Ther 
Health Med., 20(6), 40-2.

Lamech, F. (2014) Self-reporting of symptom 55.	
development from exposure to radiofrequency fields 
of wireless smart meters in Victoria, Australia: a case 
series. Altern Ther Health Med., 20(6), 28-39.

Hardell, L. and Nilsson, M. (2025) Summary of seven 56.	
Swedish case reports on the microwave syndrome 
associated with 5G radiofrequency radiation.  Rev 
Environ Health, 40(1), 147-157.

Nilsson, M. and Hardell, L. (2023) Case report: both 57.	
parents and their three children developed symptoms 
of the microwave syndrome while on holiday near a 5G 

tower. Ann Clin Med Case Rep., 12(1), 1-7.

Nilsson, M. and Hardell, L. (2023) 5G Radiofrequency 58.	
radiation caused the microwave syndrome in a family 
living close to the base stations.  J Cancer Sci Clin 
Ther., 7(2), 127-134.

Hedendahl, L., Carlberg, M. and Hardell, L. (2015) 59.	
Electromagnetic hypersensitivity–an increasing 
challenge to the medical profession.  Rev Environ 
Health, 30(4), 209-215.

Waters, F. (2015) Is Wifi making your child ill? The Daily 60.	
Telegraph, May 9.

 Smith, C. and Best, S. (1990) Electromagnetic Man. J. M. 61.	
Dent & Sons: London.

 Anon. (1993) Electric field ‘caused cancer’: Family to sue 62.	
company over son’s death from leukaemia. Independent, 
August 23.

 London, S.J., Thomas, D.C., Bowman, J.D., Sobel, E., Cheng, 63.	
T.C. and Peters, J.M. (1991) Exposure to residential 
electric and magnetic fields and risk of childhood 
leukemia. Am J Epidemiol., 134(9), 923-937.

 Microwave News, (1994) Powerline Talk. (July/August), 64.	
14, 3.

Mason, V.  (2015) Parents of schoolgirl Jenny Fry are 65.	
campaigning to have Wifi restricted in schools following 
her death. Cotswold Journal, November 25.

Huss, A. and Röösli, M. (2006) Consultations in primary 66.	
care for symptoms attributed to electromagnetic 
fields–a survey among general practitioners. BMC Public 
Health, 6(1), 267. 

Berg-Beckhoff, G., Heyer, K., Kowall, B., Breckenkamp, 67.	
J. and Razum, O. (2010) The views of primary care 
physicians on health risks from electromagnetic 
fields. Deutsches Ärzteblatt Int., 107(46), 817.

Lambrozo, J., Souques, M., Bourg, F., Guillaume, X. and 68.	
Perrin, A. (2013) Les médecins généralistes français 
face aux champs électromagnétiques.  La presse 
médicale, 42(5), e133-e143.

Hardell, L. and Nilsson, M. (2024) An eight year old boy 69.	
developed severe headache in a school close to a mast 
with 5G base stations. Ann Clin Case Stud., 6(1), 1093.

Bale, J. (2006) Health fears lead schools to dismantle 70.	
wireless networks: Radiation levels blamed for illnesses; 
Teacher became too sick to work. The Times of London, 
November 20.

Tresidder, A. and Bevington, M. (2014) Electrosensitivity: 71.	
Sources, Symptoms, and Solutions. In Bioelectromagnetic 
and Subtle Energy Medicine, 2nd ed., Rosch, P.J. ed., CRC 
Press: Boca Raton, London, New York, 567-585.

De Luca, C., Chung Sheun Thai, J., Raskovic, D., Cesareo, 72.	
E., Caccamo, D., Trukhanov, A. and Korkina, L. (2014) 



167

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

Metabolic and genetic screening of electromagnetic 
hypersensitive subjects as a feasible tool for diagnostics 
and intervention.  Mediators Inflamm.,  2014(1), 
924184.

Yang, Y., Jin, X., Yan, C., Tian, Y., Tang, J. and Shen, X. 73.	
(2008) Case-only study of interactions between DNA 
repair genes (hMLH1, APEX1, MGMT, XRCC1 and XPD) 
and low-frequency electromagnetic fields in childhood 
acute leukemia. Leuk Lymphoma, 49(12), 2344-2350.

Zhang, Y., Yang, X., Wang, C., Hu, J., Deng, S. and Lan, Q. 74.	
(2025) Mechanosensitive Piezo1 channel: an emerging 
target in demyelination disease. Front Cell Neurosci., 19, 
1556892.

Kim, J.H., Yu, D.H., Huh, Y.H., Lee, E.H., Kim, H.G. and Kim, 75.	
H.R. (2017) Long-term exposure to 835 MHz RF-EMF 
induces hyperactivity, autophagy and demyelination in 
the cortical neurons of mice. Sci Rep., 7(1), 41129.

Raefsky, S.M., Chaudhari, A. and Sy, M.Y. (2020) Delayed-76.	
Onset multiphasic demyelinating lesions after high 
dose radiofrequency electromagnetic field exposure: 
A multiple sclerosis (MS) mimic.  Mult Scler Relat 
Disord., 45, 102318.

Heuser, G. and Heuser, S.A. (2017) Functional brain 77.	
MRI in patients complaining of electrohypersensitivity 
after long term exposure to electromagnetic fields. Rev 
Environ Health, 32(3), 291-299.

Irigaray, P., Lebar, P. and Belpomme, D. (2018) How 78.	
ultrasonic cerebral tomosphygmography can contribute 
to the diagnosis of electrohypersensitivity. J Clin Diagn 
Res., 6(1), 143..

Greco, F. (2020) Technical assessment of ultrasonic 79.	
cerebral tomosphygmography and new scientific 
evaluation of its clinical interest for the diagnosis 
of electrohypersensitivity and multiple chemical 
sensitivity. Diagnostics, 10(6), 427.

Belpomme, D., Campagnac, C. and Irigaray, P. (2015) 80.	
Reliable disease biomarkers characterizing and 
identifying electrohypersensitivity and multiple 
chemical sensitivity as two etiopathogenic aspects of a 
unique pathological disorder. Rev Environ Health, 30(4), 
251-271.

Firstenberg, A. (2020) The Invisible Rainbow: A History 81.	
of Electricity and Life, 2nd ed.; Chelsea Green: Vermont 
and London.

Bevington, M. (2025) Defining Electromagnetic 82.	
Hypersensitivity (EHS), Open Access Gov., April, 34-35. 

Sailo, L., Laldinpuii, Zosangzuali, M., Weller, S., Varte, 83.	
C.L., Tochhawng, L., McCredden, J.E. and Zothansiama 
(2025) Greater prevalence of symptoms associated with 
higher exposures to mobile phone base stations in a hilly, 
densely populated city in Mizoram, India. Electromagn 
Biol Med., 44, 385-404.

Kolodynski, A.A. and Kolodynska, V.V. (1996) Motor and 84.	
psychological functions of school children living in the 
area of the Skrunda Radio Location Station in Latvia. Sci 
Total Environ., 180(1), 87-93.

Calvente, I., Pérez‐Lobato, R., Núñez, M.I., Ramos, R., 85.	
Guxens, M., Villalba, J., Olea, N. and Fernández, M.F. 
(2016) Does exposure to environmental radiofrequency 
electromagnetic fields cause cognitive and behavioral 
effects in 10‐year‐old boys? Bioelectromagnetics, 37(1), 
25-36.

Ajmal, A., Yamazaki, K., Tamura, N., Ait Bamai, Y., 86.	
Yoshikawa, T., Hikage, T., Ikeda, A. and Kishi, R. (2024) 
Link between Wi-Fi, cordless devices, mobile phone 
usage patterns, and behavioral problems among 
Japanese children: A prospective cohort study. Environ 
Res., 261, 119715.

Guxens, M., Vermeulen, R., Steenkamer, I., Beekhuizen, 87.	
J., Vrijkotte, T.G., Kromhout, H. and Huss, A. (2019) 
Radiofrequency electromagnetic fields, screen time, 
and emotional and behavioural problems in 5-year-old 
children. Int J Hyg Environ Health, 222(2), 188-194.

Polanska, K., Jankowska, A., Scieszko, M. and Politanski, 88.	
P. (2024) Electromagnetic fields exposure and 
neuropsychological effects in young people. Eur J Public 
Health, 34(S3), ckae144-2021.

Waibl, V.J., Wipf, I., Abend, S., Mootz, I., Jalilian, H., 89.	
Dongus, S., Guxens, M. and Röösli, M. (2025) Assessing 
the relationship between smartphone use and sleep in 
Swiss adolescents: A cohort study. Eur J Public Health, 
35(S4).

Meo, S.A., Almahmoud, M., Alsultan, Q., Alotaibi, N., 90.	
Alnajashi, I. and Hajjar, W.M. (2019) Mobile phone base 
station tower settings adjacent to school buildings: 
impact on students’ cognitive health.  Am J Men’s 
Health, 13(1), 1557988318816914.

Nilsson, M. and Hardell, L. (2025) Increasing Numbers 91.	
of Children Aged 5-19 Years with Memory Problems 
in Sweden and Norway. Arch Clin Biomed Res., 9, 416-
424.

Imig, C.J., Thomson, J.D. and Hines, H.M. (1948) Testicular 92.	
degeneration as a result of microwave irradiation. Proc 
Soc Exp Biol Med., 69(2), 382-386.

McLaughlin, J.T.A. (1953) Study of Possible Health 93.	
Hazards from Exposure to Microwave Radiation. Hughes 
Aircraft Corp.: Culver City, CA.

Mevissen, M., Ducray, A., Ward, J.M., Kopp-Schneider, 94.	
A., McNamee, J.P., Wood, A.W., Rivero, T.M. and Straif, 
K. (2025) Effects of radiofrequency electromagnetic 
field exposure on cancer in laboratory animal studies, 
a systematic review.  Environment International, 199, 
109482.

Miller, A.B., Morgan, L.L., U95.	 dasin, I. and Davis, D.L. (2018) 
Cancer epidemiology update, following the 2011 IARC 



168

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

evaluation of radiofrequency electromagnetic fields 
(Monograph 102). Environ Res., 167, 673-683.

Maskarinec, G., Cooper, J. and Swygert, L. (1994) 96.	
Investigation of increased incidence in childhood 
leukemia near radio towers in Hawaii: preliminary 
observations. J Environ Pathol Toxicol Oncol., 13(1), 33-
37.

Dolk, H., Shaddick, G., Walls, P., Grundy, C., Thakrar, B., 97.	
Kleinschmidt, I. and Elliott, P. (1997) Cancer Incidence 
near Radio and Television Transmitters in Great Britain. 
I. Sutton Coldfield transmitter. Am J Epidemiol., 145(1), 
10-17.

Eger, H., Hagen, K.U., Lucas, B., Vogel, P. and Voit, H. (2004) 98.	
The influence of being physically near to a cell phone 
transmission mast on the incidence of cancer. Umwelt · 
Medizin · Gesellschaft, 17(4), 326-332.

Wolf, R. and Wolf, D. (2004) Increased incidence of 99.	
cancer near a cell-phone transmitter station. Int J Cancer 
Prevent., 1(2), 123-128.

Divan, H.A., Kheifets, L., Obel, C. and Olsen, J. (2008) 100.	
Prenatal and postnatal exposure to cell phone use and 
behavioral problems in children. Epidemiology, 19(6), 
S94-S95.

Herbert, M.R. and Sage, C. (2013) Autism and 101.	
EMF? Plausibility of a pathophysiological link–Part 
I. Pathophysiology, 20(3), 191-209.

Herbert, M.R. and Sage, C. (2013) Autism and 102.	
EMF? Plausibility of a pathophysiological link part 
II. Pathophysiology, 20(3), 211-234.

Sudan, M., Kheifets, L., Arah, O., Olsen, J. and Zeltzer, L. 103.	
(2012) Prenatal and postnatal cell phone exposures 
and headaches in children. Open Pediatr Med. J., 6, 46.

Sudan, M., Birks, L.E., Aurrekoetxea, J.J., Ferrero, A., 104.	
Gallastegi, M., Guxens, M., Ha, M., Lim, H., Olsen, J., 
Gonzalez-Safont, L. and Vrijheid, M. (2018) Maternal 
cell phone use during pregnancy and child cognition 
at age 5 years in 3 birth cohorts. Enviro Int., 120, 155-
162.

Zothansiama, Zosangzuali, M., Lalramdinpuii, M. and 105.	
Jagetia, G.C. (2017) Impact of radiofrequency radiation 
on DNA damage and antioxidants in peripheral blood 
lymphocytes of humans residing in the vicinity of 
mobile phone base stations.  Electromagn Biol Med., 
36(3), 295-305.

Gulati, S., Mosgoeller, W., Moldan, D., Kosik, P., Durdik, 106.	
M., Jakl, L., Skorvaga, M., Markova, E., Kochanova, 
D., Vigasova, K. and Belyaev, I. (2024) Evaluation of 
oxidative stress and genetic instability among residents 
near mobile phone base stations in Germany. Ecotoxicol 
Environ Saf., 279, 116486.

Luo, J., Li, H., Deziel, N.C., Huang, H., Zhao, N., Ma, S., Ni, X., 107.	

Udelsman, R. and Zhang, Y. (2020) Genetic susceptibility 
may modify the association between cell phone use and 
thyroid cancer: A population-based case-control study 
in Connecticut. Environ Res., 182, 109013.

Sousouri, G., Eicher, C., D’Angelo, R.M., Billecocq, M., 108.	
Fussinger, T., Studler, M., Capstick, M., Kuster, N., 
Achermann, P., Huber, R. and Landolt, H.P. (2025) 5G 
Radio-Frequency-Electromagnetic-Field Effects on the 
Human Sleep Electroencephalogram: A Randomized 
Controlled Study in CACNA1C Genotyped Healthy 
Volunteers. Neuroimage, 317, 121340.

Smedler, E., Louhivuori, L., Romanov, R.A., Masini, 109.	
D., Dehnisch Ellström, I., Wang, C., Caramia, M., 
West, Z., Zhang, S., Rebellato, P. and Malmersjö, S. 
(2022) Disrupted Cacna1c gene expression perturbs 
spontaneous Ca2+ activity causing abnormal brain 
development and increased anxiety. Proc Nat Acad Sci 
USA, 119(7), e2108768119.

Mortazavi, S.A.R. and Mortazavi, S.M.J. (2018) Women 110.	
with hereditary breast cancer predispositions should 
avoid using their smartphones, tablets, and laptops at 
night. Iran J Basic Med Sci., 21(2), 112.

Pal, S., Paladhi, P., Dutta, S., Ghosh, P., Chattopadhyay, R. 111.	
and Ghosh, S. (2025) Men with genetic predisposition 
face greater fertility challenges when exposed to 
electromagnetic radiation. Mol Biol Rep., 52(1), 773.

Quarato, M., De Maria, L., Caputi, A., Cavone, D., 112.	
Cannone, E.S.S., Mansi, F., Gatti, M.F. and Vimercati, 
L. (2020) A case report of idiopathic environmental 
intolerance: A controversial and current issue. Clinical 
Case Reports, 8(1), 79-85.

Wang, L.F., Tian, D.W., Li, H.J., Gao, Y.B., Wang, C.Z., 113.	
Zhao, L., Zuo, H.Y., Dong, J., Qiao, S.M., Zou, Y. and Xiong, 
L. (2016) Identification of a novel rat NR2B subunit 
gene promoter region variant and its association 
with microwave-induced neuron impairment.  Mol 
Neurobiol., 53(4), 2100-2111.

Zhang, Y., Zhan114.	 g, Y., Ye, Z., Yang, S., Liu, M., Wu, Q., 
Zhou, C., He, P. and Qin, X. (2023) Mobile phone use, 
genetic susceptibility and new-onset chronic kidney 
diseases. Int J Public Health, 68, 1605358.

Holovská, K., Andrašková, S., Petrovová, E., Molnár, J., 115.	
Vince, T. and Almášiová, V. (2025) The effect of Wi-Fi 
on elastic and collagen fibres in the blood vessel wall 
of the chorioallantoic membrane.  Acta Veterinaria 
Brno, 94(2), 137-144.

Wang, C., Li, K., Kim, M., Lee, S. and Seo, D.C. (2019) 116.	
Association between psychological distress and 
elevated use of electronic devices among US adolescents: 
Results from the youth risk behavior surveillance 2009-
2017. Addictive Behav., 90, 112-118.

Lissak, G. (2018) Adverse physiological and 117.	
psychological effects of screen time on children and 



169

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

adolescents: Literature review and case study. Environ 
Res., 164, 149-157.

Elhai, J.D., Dvorak, R.D., Levine, J.C. and Hall, B.J. (2017) 118.	
Problematic smartphone use: A conceptual overview 
and systematic review of relations with anxiety and 
depression psychopathology. J Affect Disord., 207, 251-
259.

Gao, T., Li, J., Zhang, H., Gao, J., Kong, Y., Hu, Y. and Mei, 119.	
S. (2018) The influence of alexithymia on mobile phone 
addiction: The role of depression, anxiety and stress. J 
Affect Disord., 225, 761-766.

Kelly, Y., Zilanawala, A., Booker, C. and Sacker, A. 120.	
(2018) Social media use and adolescent mental health: 
Findings from the UK Millennium Cohort Study. 
EClinicalMedicine, 6, 59-68.

Mahalakshmi, B. and Sivasubramanian, N. (2023) 121.	
Impact of smart phone use on adolescence health in 
India. Bioinformation, 19(11), 1090.

Redmayne, M., Smith, E. and Abramson, M.J. (2013) The 122.	
relationship between adolescents’ well-being and their 
wireless phone use: a cross-sectional study.  Environ 
Health, 12(1), 90.

Hardell, L. and Nyberg, R. (2020) Appeals that matter 123.	
or not on a moratorium on the deployment of the fifth 
generation, 5G, for microwave radiation.  Mol Clin 
Oncol., 12(3), 247-257.

National Radiological Protection Board, (2004) Mobile 124.	
Phones and Health 2004, NRPB, 15(5). 

National Health Service, (2011) Mobile phones and 125.	
base stations, UK Government.

Kohl, D. (1999) Ten Years of EMF Discussion in the 126.	
Insurance Industry: Quo Vadis? The Geneva Papers on 
Risk and Insurance. Issues and Practice,  24(3), 407-
416.

Anderson, E.R. and Stewart III, C.A. (1993) 127.	
Insurance coverage for electric and magnetic field 
litigation. Environ Claims J., 5(3), 401-414.

Mennell, J.A. (1995) Insurance coverage for EMF‐based 128.	
bodily injury, personal injury, and property damage 
claims. Environ Claims J., 8(1), 113-129.

https://www.thechildrensdeclaration.or129.	 g (accessed 
on 08.11.2025).

Pall, M.L. (2018) Wi-Fi is an important threat to human 130.	
health. Environ Res., 164, 405-416.

Selye, H. (1950) Stress and the general adaptation 131.	
syndrome. Br Med J., 1(4667), 1383-1392.

Brunst, K.J., Baccarelli, A.A. and Wright, R.J. (2015) 132.	
Integrating mitochondriomics in children’s 
environmental health. J Appl Toxicol., 35(9), 976-991.

Uche, U.I. and Naidenko, O.V. (2021) Development 133.	

of health-based exposure limits for radiofrequency 
radiation from wireless devices using a benchmark 
dose approach. Environ Health, 20(1), 84.

Suhhova, A., Bachmann, M., Karai, D., Lass, J. and 134.	
Hinrikus, H. (2013) Effect of microwave radiation 
on human EEG at two different levels of exposure. 
Bioelectromagnetics, 34(4), 264-274.

Lai, H. and Levitt, B.B. (2022) The roles of intensity, 135.	
exposure duration, and modulation on the biological 
effects of radiofrequency radiation and exposure 
guidelines. Electromagn Biol Med., 41(2), 230-255.

Hutter, H.P., Moshammer, H., Wallner, P. and Kundi, M. 136.	
(2006) Subjective symptoms, sleeping problems, and 
cognitive performance in subjects living near mobile 
phone base stations. Occup Environ Med., 63(5), 307-
313.

Kundi, M. and Hutter, H.P. (2009) Mobile 137.	
phone base stations—Effects on wellbeing and 
health. Pathophysiology, 16(2-3), 123-135.

Lai, H., Horita, A., Chou, C.K. and Guy, A.W. (1987) 138.	
Low‐level microwave irradiations affect central 
cholinergic activity in the rat. J Neurochem., 48(1), 40-
45.

De Lorge, J.O. and Ezell, C.S. (1980) Observing‐responses 139.	
of rats exposed to 1.28‐and 5.62‐GHz 
microwaves. Bioelectromagnetics, 1(2), 183-198.

De Lorge, J.O. (1976) The effects of microwave radiation 140.	
on behavior and temperature in rhesus monkeys.  In: 
Biological Effects of Electromagnetic Waves: Selected 
Papers of the USNC/URSI Annual Meeting, Johnson, C.C, 
Shore, M.L. eds.; U.S. Government Printing Office, FDA 
77-8010, 1976, vol.1, 158-174.

De Lorge, J.O., (1984) Operant behavior and 141.	
colonic temperature of Macaca mulatta exposed 
to radio frequency fields at and above resonant 
frequencies. Bioelectromagnetics, 5(2), 233-246.

International Commission on Non-Ionizing Radiation 142.	
Protection, (2020) Guidelines for limiting exposure to 
electromagnetic fields (100 kHz to 300 GHz).  Health 
Phys., 118(5), 483-524.

International Commission on Non-Ionizing Radiation 143.	
Protection, (2002) General approach to protection 
against non-ionizing radiation.  Health Phys.,  82(4), 
540-548.

Blank, M. and Goodman, R. (2009) Electromagnetic 144.	
fields stress living cells. Pathophysiology, 16(2-3), 71-
78.

Bevington, M. (2024) Health Concerns of 5G and Setting 145.	
Suitable Restrictions. Int J Res Biol Sci., 1(01), 01-07.

The International Commission on the Biological Effects 146.	
of Electromagnetic Fields (ICBE-EMF), (2024) Position 
Statement on Electromagnetic Hypersensitivity, 



170

Journals Era Publications

International Journal of Research in Medical and Clinical Sciences

https://icbe-emf.org/scientists-release-position-
statement-on-electromagnetic-hypersensitivity/ 
(accessed on 08.11.2025).

Belpomme, D., Carlo, G.L., Irigaray, P., Carpenter, D.O., 147.	
Hardell, L., Kundi, M., Belyaev, I., Havas, M., Adlkofer, 
F., Heuser, G., Miller, A.B., Caccamo, D., De Luca, C., von 
Klitzing, L., Pall, M.L., Bandara, P., Stein, Y.; Sage, C., 
Soffritti, M., Davis, D., Moskowitz, J.M. Mortazavi, S.M.J., 
Herbert, M.R., Moshammer, H., Ledoigt, G., Turner, R., 
Tweedale, A., Muñoz-Calero, P., Udasin, I., Koppel, T., 
Burgio, E., Vorst, A.V.  (2021) The critical importance 
of molecular biomarkers and imaging in the study 
of electrohypersensitivity. A scientific consensus 
international report. Int J Mol Sci., 22(14), 7321.

Belpomme, D. and Irigaray, P. (2022) Why 148.	
electrohypersensitivity and related symptoms are 
caused by non-ionizing man-made electromagnetic 
fields: An overview and medical assessment.  Environ 
Res., 212, 113374.

Sage, C. and Carpenter, D.O. (eds.). (2014) BioInitiative 149.	
2012: A Rationale for Biologically-based Exposure 
Standards for Low-intensity Electromagnetic Radiation. 
BioInitiative Working Group 2012.

Belyaev, I., Dean, A., Eger, H., Hubmann, G., Jandrisovits, 150.	
R., Kern, M., Kundi, M., Moshammer, H., Lercher, 
P., Müller, K. and Oberfeld, G. (2016) EUROPAEM 
EMF Guideline 2016 for the prevention, diagnosis 
and treatment of EMF-related health problems and 
illnesses. Rev Environ Health, 31(3), 363-397.

IGNIR, (2021) International Guidelines on Non-Ionising 151.	
Radiation, IGNIR, Issue 1.4, https://ignir.org (accessed 
on 08.11.2025).

Adey, W.R. (1975) Introduction: Effects of 152.	
electromagnetic radiation on the nervous system. Ann 
N Y Acad Sci., 247(1), 15-20.

Alster, N. (2015) Captured agency: How the Federal 153.	
Communications Commission is dominated by the 
industries it presumably regulates. Harvard University: 
Cambridge, MA, USA.

Steneck, N. H. (1984) The Microwave Debate, The MIT 154.	
Press: Cambridge, MA. 

Becker, R. O. (2004) Cross Currents: The Promise of 155.	
Electromedicine, The Perils of Electropollution, Jeremy 
P Tacher/Penguin: Los Angeles and New York.

Hardell, L. (2017) World Health Organization, 156.	
radiofrequency radiation and health – a hard nut to 
crack. Int J Oncol., 51(2), 405-413. 

Huss, A., Egger, M., Hug, K., Huwiler-Müntener, K. and 157.	
Röösli, M. (2008) Source of funding and results of studies 
of health effects of mobile phone use: systematic review 
of experimental studies.  Environ Health Perspect., 
115(1), 1-4.

International Commission on the Biological Effects of 158.	
Electromagnetic Fields (ICBE-EMF), (2022) Scientific 
evidence invalidates health assumptions underlying 
the FCC and ICNIRP exposure limit determinations for 
radiofrequency radiation: implications for 5G. Environ 
Health, 21(1), 92.

Belpomme, D., Hardell, L., Belyaev, I., Burgio, E. and 159.	
Carpenter, D.O. (2018) Thermal and non-thermal 
health effects of low intensity non-ionizing radiation: 
An international perspective. Environ Pollut., 242, 643-
658.

Slesin, L. (2012) Italian Supreme Court Affirms Tumor 160.	
Risk from Long-Term Use of a Cell Phone: ICEMS vs. 
ICNIRP, Microwave News, October 23.

Nordhagen, E.K. and Flydal, E. (2023) Self-referencing 161.	
authorships behind the ICNIRP 2020 radiation 
protection guidelines.  Rev Enviro Health,  38(3), 531-
546.

Grigoriev, O.A., Goshin, M.E., Prokofyeva, A.V. and 162.	
Alekseeva, V.A. (2019) Features of national policy in 
approaches to electromagnetic field safety of radio 
frequencies radiation in different countries.  Gigiena i 
Sanitaria [Hygiene and Sanitation], 98(11), 1184-1190.

World Health Organization, (1948) Summary Reports on 163.	
Proceedings Minutes and Final Acts of the International 
Health Conference held in New York from 19 June to 22 
July 1946. WHO: New York, 35.

Balmori, A. (2022) Evidence for a health risk by RF on 164.	
humans living around mobile phone base stations: From 
radiofrequency sickness to cancer.  Environ Res.,  214, 
113851.

Bevington, M. (2026) Human sensitivity to 165.	
electromagnetic fields, in Martel, J. (ed.) Recent 
Advances in Bioelectromagnetism and Subtle Energies, 
Academic Press, 203-240.

Cite this article: Michael Bevington. Children’s Sensitivity to Environmental Electromagnetic Fields. International Journal of 
Research in Medical and Clinical Sciences. 2026;4(1): 156-170.

Copyright: © 2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


