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Abstract

Chranic diseases and illnesses associated with non-specific symptoms are on the rise. In addition
to chrenic stress in social and work environments, physical and chemical exposures at home, at
work, and during leisure activities are causal or contributing environmentai stressors that deserve
attention by the general practitioner as well as by all other members of the health care community.
it seems necessary now to take "new exposures” like electremagnetic fields (EMF) into account.
Physicians are increasingly confronted with health problems from unidentified causes. Studies,
empirical observations, and patient reports clearly indicate interactions between EMF exposure and
health problems. Individual susceptibility and environmental factors are frequently neglected. New
wireless technologies and applications have been introduced without any certainty about their
health effects, raising new challenges for medicine and society. For instance, the issue of so-called
nan-thermal effects and potential long-term effects of low-dose exposure were scarcely
investigated prior to the introduction of these technologies. Commaon electromagnetic field or EMF
sources: Radio-frequency radiation (RF) (3 MHz te 300 GHz) is emitted from radic and TV
broadcast antennas, Wi-Fi access points, routers, and clients {e.g. smartphones, tablets}), cordless
and mobile phones including their base stations, and Bluetooth devices. Extremely low frequency
electric (ELF EF) and magnetic fields (ELF MF} (3 Hz to 3 kHz) are emitted from electrical wiring,
lamps, and appliances. Very low frequency electric (VLF EF) and magnetic fields [VLF MF) (3 kHz
to 3 MHz) are emitted, due tc harmonic voltage and current distortions, from electrical wiring,
lamps (e.g. compact fluorescent lamps), and electronic devices. On the one hand, there is strong
evidence that long-term exposure to certain EMFs is a risk factor for diseases such as certain
cancers, Alzheimer's disease, and male infertility. On the other hand, the emerging electromagnetic
hypersensitivity (EHS) is more and maere recognized by health authorities, disability administrators
and case workers, politicians, as well as courts of law. We recommend treating EHS clinically as
part of the group of chronic multisystem illnesses (CMI), but still recognizing that the underlying
cause remains the environment. in the beginning, EHS symptoms occur anly occasicnally, but over
time they may increase in frequency and severity. Common EHS symptoms include headaches,
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Electromagnetic hypersensitivity--an increasing
challenge to the medical profession
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Abstract

Background: In 1970, a report from the former Soviet Union described the "microwave syndrome”
among military personnel, working with radio and radar equipment, who showed symptoms that
inctuded fatigue, dizziness, headaches, prablems with concentration and memory, and sleep
disturbances. Similar symptoms were found in the 1980s among Swedes working in front of
cathode ray tube monitars, with symptoms such as flushing, burning, and tingling of the skin,
especially on the face, but also headaches, dizziness, tiredness, and photosensitivity. The same
symptoms are reported in Finns, with electromagnetic hypersensitivity (EHS) being attributed to
exposure to electromagnetic fields (EMF). Of special concern is involuntary exposure to
radiofrequency (RF)-EMF fram different sources. Most people are unaware of this type of exposure,
which has no smell, coler, or visibility. There is an increasing concern that wiretess use of laptops
and iPads in Swedish schools, where some have even abandened textbooks, will exacerbate the
exposure to EMF.

Methods: We have surveyed the literature on different aspects of EHS and potential adverse health
effects of RF-EMF. This is exemplified by case reports from two students and one teacher who
developed symptoms of EHS in schools using Wi-Fi.

Results: In population-based surveys, the prevalence of EHS has ranged from 1.5% in Sweden to
13.3% in Taiwan. Provocation studies on EMF have vielded different results, ranging from where
people with EHS cannot discriminate between an active RF signal and placebo, to chjectively
observed changes following exposure in reactions of the pupil, changes in heart rhythm, damage to
erythrocytes, and disturbed glucose metabolism in the brain. The two students and the teacher
from the case reports showed similar symptoms, while in school environments, as those mentioned
above.

Discussion: Austria is the enly country with a written suggestion to guidelines on the diagnosis and
treatment of EMF-related health problems. Apart from this, EHS is not recognized as a specific
diagnosis in the rest of the world, and no established treatment exists.

Conclusion: 't seems necessary to give an International Classification of Diseases to EHS to getit
accepted as EMF-related health problems. The increasing exposure 1o RF-EMF in schools is of
great concern and needs better attention. Longer-term health effects are unknown. Parents,
teachers, and school boards have the responsibility to protect children from unnecessary exposure.
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Abstract

Electromagnetic hypersensitivity (EHS}, known in the past as "Microwave syndrome", is a clinical
syndrome characterized by the presence of a wide spectrum of non-specific multiple organ
symptoms, typically including central nervous system symptoms, that occur foliowing the patient's
acute or chronic exposure to electromagnetic fields in the environment or In occupational settings.
Numerous studies have shown biological effects at the cellular level of electromagnetic fieids
(EMF) at magnetic (ELF) and radio-frequency (RF) frequencies in extremely low intensities. Many of
the mechanisms described for Multiple Chemical Sensitivity (MCS) apply with modification to EHS.
Repeated exposures result in sensitization and consequent enhancement of response. Many
hypersensitive patients appear to have impaired detoxification systems that become overloaded by
excessive oxidative stress. EMF can induce changes in calcium signaling cascades, significant
activation of free radical processes and overproduction of reactive oxygen species (ROS) in living
cells as well as altered neurctogical and cognitive functions and disruption of the blood-brain
barrier. Magnetite crystals absorbed from combustion air pollution could have an important role in
brain effects of EMF. Autonomic nervous system effects of EMF could also be expressed as
symptems in the cardiovascular system. Other common effacts of EMF include effects on skin,
microvasculature, immune and hematologic systems. It is concluded that the mechanisms
underlying the symptoms of EHS are biclogically plausible and that many crganic physiologic
responses occur following EMF exposure. Patients can have neurologic, neurc-hormonal and
neuro-psychiatric symptems following exposure to EMF as a consequence of neural damage and
over-sensitized neural responses. More relevant diagnostic tests for EHS should be developed.
Exposure limits should be lowered to safeguard against biologic effects of EMF. Spread of local and
global wireless networks should be decreased, and safer wired networks should be used instead of
wireless, o protect susceptible members of the public. Public places should be made accessible
for electrohypersensitive individuals.

Keywords: Apoptosis; Biceffects; Cell phones; EHS; ELF; EMF; Electrical sensitivity;
Electrohypersensitivity; Electromagnetic fields; Electrosmog; Environmentat sensitivities; Human;
Mechanisms; Microwave syndrome; Microwaves; Precautionary principle; Public health; RF;
Radiofrequency.
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