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An urgent necessity for overhaul of electromagnetic hyper-sensitivity (EHS) research 

Summary 

Part of the population considers themselves as sensitive to the man-made electromagnetic radiation 

(EMF). Sensitivity is characterized by a broad variety of non-specific symptoms. While symptoms are 

currently considered as a real life impairment, the factor causing them remains unclear. The to-date 

published scientific studies are of insufficient methodology to reliably examine the cause of sensitivity to 

EMF. There is a need for a new research direction by combining psychological provocation with 

physiological biochemistry approach. I will present inadequacies of the past research and propose 

direction for the new sensitivity research. 

Abstract 12912 - 12000 

Part of the population considers themselves as sensitive to the anthropogenic electromagnetic radiation 

(EMF) emitted by powerlines, electric wiring, electric home appliance and the wireless communication 

devices and networks [1]. 

There is a well-known, and scientifically well-established, phenomenon of the individual sensitivity [2] 

and the individual sensitivity to radiation is well known for ionizing radiation [3, 4], for non-ionizing 

ultraviolet radiation [5, 6] or for ultrasound [7]. Thus the individual sensitivity to EMF exists but we don’t 

know:  

 what are the levels of EMF that are tolerated without adverse health effects by the majority of 

the population and, 

 what are the physiological pre-conditions for the occurrence of the higher sensitivity to EMF. 

 

There are two hypotheses/opinions on how persons might arrive at the self-diagnosis of 

electromagnetic hyper-sensitivity (EHS): 

 EHS reports in the news media prompt persons to become aware and worried about the 

possible health effects of EMF [8, 9]. 

 Health symptoms appear before the subjects start questioning effects of EMF [10]. 

Three types of scientific studies examined the cause of EHS: 

 Survey studies, where examined persons are not exposed experimentally to EMF. Surveys 

examine the prevalence of the self-diagnosed EHS persons in the whole population and 

attempts to determine whether there is any link between EHS symptoms and the environmental 

or personal exposures to various sources of EMF. 

 Provocation studies, where the self-diagnosed EHS and control volunteers are experimentally 

exposed to EMF, at well-known and monitored quantity. During, or soon after the end of 

exposure, study subjects are being asked whether they feel any of the EHS symptoms to be 
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induced during experimental exposure or sham exposure and whether they are able to 

recognize when the radiation source is emitting EMF and when it is not.  

 Biochemical and physiological studies, are looking for biochemical markers of EHS potentially 

expressed in self-diagnosed EHS persons. Biochemical markers selected for examination, are 

known to be associated with the symptoms in self-diagnosed EHS persons. Currently, in the 

biochemical studies, the self-diagnosed EHS persons are not exposed experimentally to EMF but 

they provide scientists with detailed information on what kind of EMF sources they believe 

cause their symptoms and what kind of physiological symptoms. Researchers attempt to 

determine whether any particular biochemical marker is expressed, more or less prominently, in 

the self-diagnosed EHS persons. 

Neither of the three types of EHS studies has provided convincing evidence of causal link between EHS 

and EMF exposures. However, all of these study types have shortcomings of the design that likely affect 

their outcomes. Furthermore, it was proposed that EHS might not be a single disorder but rather a 

complex mix of different etiologies [11].  

There is a number of general drawbacks in the design of all the to-date executed EHS studies that may 

prevent reaching conclusions on the causes of the EHS symptoms:  

 Drawback #1: It is not known whether the volunteers participating in the study are indeed 

suffering of EHS. Volunteering self-diagnosed EHS persons might have misdiagnosed EHS. In 

extreme cases it might happen that none of the self-diagnosed EHS volunteers participating in a 

particular research study is an EHS sufferer. 

 Drawback #2: Two types of selection bias likely occur in the to-date executed EHS studies. The 

first one is introduced by the scientists who exclude persons with any pre-existing health 

problems. Scientists do not know whether pre-existing health problems might pre-dispose a 

person to develop EHS. Exclusion of persons with pre-existing health problems is incorrect at 

this discovery stage. Persons with pre-existing health problems should be included, though they 

might be analyzed separately. The second selection bias is introduced by the volunteers who 

either fail to volunteer or who initially agree to participate in a study but later withdraw their 

consent because of either becoming afraid of the potential health risk from exposures or 

because of the distrust in the scientific team.  

 Drawback #3: Psychological methods of inquiry, used in provocation studies, were not examined 

and proven to detect EHS. Assuming that the EHS exists, none of the experimental methods of 

psychology, used in the to-date executed psychological provocation studies, has been 

demonstrated to be able to detect physiological outcomes of the EHS stemming from the 

exposures to EMF. Furthermore, all psychological provocation studies were designed to examine 

an acute occurrence of EHS and might be unsuitable to detect delayed or chronic EHS. Finally, 

there is lack of an important element of validation of the used methods – the lack of positive 

control to validate workings of the used method. 
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 Drawback #4: Conclusions of the provocation studies performed using psychology methods 

might be affected and/or even invalidated because of the existence of the placebo and nocebo 

phenomena. Placebo and nocebo indicate the ability of the human mind to affect physiology of 

human body [12, 13]. There is well known phenomenon, e.g. among medical students, of the 

“medical students' disease”. It is a condition where medical students perceive themselves to be 

experiencing the symptoms of a disease that they are currently studying. The condition is 

associated with the fear of contracting the disease in question. The same is likely happening 

when researchers show to study subjects’ films presenting dangers of EMF exposures. It is 

obvious and expected that some persons will afterwards “experience” some of the symptoms 

presented in the film. Furthermore, volunteers participating in such studies have pre-developed 

opinions on EMF and health. The responses of the self-diagnosed EHS persons given during the 

provocation experiments are likely influenced by their pre-existing opinions about EHS. Thus, 

the data collected in the psychological provocation studies is very subjective because of the pre-

existing opinions.  

Currently diminished interest in studying EHS is fueled by the misconception that the provocation 

studies alone, using psychology approach and asking about feelings, have sufficiently demonstrated lack 

of causality ling between EHS and EMF exposures. This is absolutely incorrect. The psychology-based 

approach of surveys and provocation studies, producing solely subjective experimental data, has to be 

supplemented with physiological and biochemical measurements, examining the individual’s molecular 

level responses to EMF, that will provide objective experimental data [14].  

The future studies should have part of provocation study, where individuals would be examined with 

questions about what and when they feel in response to exposure. The other part of the study should be 

collection of physiological samples for biochemical analysis of the exposure-caused changes in 

expression of biochemical markers. Such studies should have double-blind design where the health 

status of volunteers should be revealed only after thorough analysis of subjective and objective data. 

The idea of examining biochemistry of the EMF-exposed persons is being opposed by many researchers 

of bioelectromagnetics. For comparison, it is good to look elsewhere, where transcriptomics and 

proteomics approaches are being used to resolve and explain various health problems. 

Pain is one of the non-specific symptoms experienced, among others, by the EHS sufferers. Feeling of 

pain is very individual and there is no objective scale to measure pain. Pain is considered to be 

multidimensional and adaptive. Individual expectations, moods or attention affect how the pain is 

handled by the brain and how it is felt by the individual. In some cases to relieve pain is necessary 

surgical or chemical intervention. However, many cases of pain is possible to relieve without surgery or 

drugs, just by psychological intervention [15, 16]. In understanding the pain, and in research towards 

controlling, it is important to know where from the pain comes. Chronic pain is classified into three 

categories, nociceptive pain caused by tissue damage, neuropathic pain caused by nerve damage and 

pain of unknown source, the idiopathic pain. Mental stress and sleep problems disturb mechanisms that 

regulate the feeling of pain. The positive expectation that a drug will help in relieving pain were shown 
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to increase efficacy of the drug [17]. Furthermore, MRI images have shown that different areas of the 

brain differently respond to the same drug when it is associated with positive or with negative 

expectations. If the source of pain is unknown then the methods to alleviate pain might fail. Chronic 

pain develops in some 20% of people experiencing pain. Women are more susceptible to develop 

chronic pain. Other factors that help to develop chronic pain are age, stressful experiences and prone to 

catastrophic-thinking nature of the patient. 

Scientists studying pain are now looking for objective measurements of pain because all current 

methods of relieving pain are based on subjective information received from the patient. This is 

insufficient. Currently, there are no methods to detect pain and strength of it from e.g. blood test. 

However, methods using biomarkers from, genetics and epigenetics are considered to be of paramount 

importance in the future of developing objective tests for pain [18]. Patients’ subjective description of 

symptoms combined with the biomarker objective information is considered the future of pain control.  

The same approach should be taken to resolve the problem of sensitivity to exposures from 

electromagnetic radiation, the EHS. Physiological studies, examining biochemical markers, will also 

generate data useful for developing diagnostic tools for the detection of EMF sensitive persons and to 

potentially develop methods to mitigate the physiological effects of EMF exposures without the 

necessity to avoid EMF exposures. This high-throughput screening approach has been shown to be able 

to experimentally generate data on EMF-exposure affected proteins or genes [19]. In the coming era of 

5G technology and the already being developed 6G technology, avoidance of EMF exposures will 

become virtually impossible for any person wishing to remain in the society and function and prosper in 

the society. 
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