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OPENING COMMENTS 

 

BioEM2017 was held in the West Lake Villa in 

Hangzhou, China. Conference consisted of plenary, 

platform and poster sessions, workshops and tutorials. 

Technical Program Committee that prepared scientific 

content of the conference was chaired by Luc Martens (EBEA) and Joachim Schüz (BEMS). 

 

Last year, at the BioEM2016 in Ghent, Belgium, scientific excitement was caused by the presentation of the partial 

results from the US NTP study by Michael Wyde. There was no such exciting presentation this year at the 

BioEM2017. 

 

Here are few topics that I found interesting at the BioEM2017.  

 

EPIGENETICS 
 

Excellent introduction to epigenetics, presented by Primo Schär, was a very welcome new direction for research 

of EMF effects. EMF exposures are low energy but are becoming more and more ubiquitous in our environment. 

Alone, because of the low energy, EMF effects might be difficult to discover, to robustly demonstrate and to 

reliably replicate. It remains to be seen whether EMF exposures have epigenetic impact. Research has not been 

done yet. 

 

Here is what Primo said in the abstract of the presentation [emphasis added DL]: 

(Epi)Genetic Landscapes and EMFs-Concepts and Observations  

“The susceptibility to any human disease is determined variably by genetic predisposition and 

environmental exposure, whereby exposure can impact on the genome and thereby generate genetic 

effects. A most extreme case is when environmental mutagens induce changes in the DNA sequence and 

thereby mutate the genetic code. This, however, requires agents, such as ultraviolet light, with a capacity 

to chemically damage the DNA molecule. Less severe but more frequent are environment-genome 

interactions that do not cause mutations but may perturb patterns of DNA and protein modifications that 

instruct how the genome is read. Unlike the DNA sequence itself, these chemical flags are dynamic; they 

are positioned in response to environmental cues, creating a heritable but metastable “epigenetic code” 

that determines the cell-type specific gene usage. Research into the effect of electromagnetic fields (EMF) 

on the stability of DNA, prompted by concerns of a potential carcinogenicity of such exposure, has failed 

to produce consistent evidence for a mutagenic action. Yet, whether EMFs have the capacity to perturb 

“epigenetic codes”, similar to a range non-mutagenic carcinogens, has not been systematically 

addressed. We have started to investigate this possibility in leukaemia cells and in stem cells undergoing 

differentiation to specialized blood cell-types, focusing on the establishment and the maintenance of key 

epigenetic DNA and histone modifications...” 

Conclusions were as follows: 

 Epigenetic mechanisms operate at the interface between genes and the environment (exposure). 

They establish heritable memories of exposure 

https://betweenrockandhardplace.wordpress.com/2016/06/09/bioem2016-the-ntp-study-part-2/
https://biomedizin.unibas.ch/nc/about-us/people/profil/profile/person/pscha/
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 EMF exposure shows effects on cell differentiation and reprogramming to pluripotency. These 

could be of epigenetic nature 

 50 Hz MF exposure does not affect the stability of epigenetic histone modifications in Jurkat cells, 

but it may destabilize the reproducibility of modification patterns in populations 

 50 Hz MF exposure has no deterministic effects on programming of epigenetic histone and DNA 

modifications in a myelocyte differentiation model, but it appears to stabilize active chromatin 

states 

 

Currently, there is not yet much of epigenetics research happening now in EMF area. Primo Schär pointed out 

two published studies where he suspected epigenetics mechanisms might be involved.  

 Electromagnetic fields mediate efficient cell reprogramming into a pluripotent state. Baek S, Quan X, 

Kim S, Lengner C, Park JK, Kim J. ACS Nano. 2014, 8:10125-38 

 Exposure to 1800 MHz radiofrequency radiation impairs neurite outgrowth of embryonic neural stem 

cells. Chen C, Ma Q, Liu C, Deng P, Zhu G, Zhang L, He M, Lu Y, Duan W, Pei L, Li M, Yu Z, Zhou Z. Sci Rep. 

2014, 4:5103 

 

Only a single epigenetics experimental study, examining 50Hz ELF was presented at the BioEM2017 meeting:  

 Assessment of mice’s bone marrow epigenetic modification by low frequency electromagnetic field (50 

Hz) exposure. Final results from the CLeMAn project. D Habauzit, C Martin, F Poulletier De Gannes, R Le 

Guével, E Poque-Haro, A Hurtier, I Lagroye2 & Y Le Dréan  

50 Hz magnetic fields have been classified as possible human carcinogen for childhood leukaemia, but no 

in vivo or in vitro studies support this classification. The CLeMAn project have aimed to study epigenetic 

changes (histone and DNA modifications) in the bone marrow of mice, exposed 8 h/d, 5d/wk at 1000 μT. 

The use of the high-content microscopy screening was performed for rare epigenetic modification 

highlight but also for the potential subpopulation characterisation. 

 

____________________________ 

Comments by DL 

 Over the years, numerous studies have shown biological and health effects of exposures to radiation 

emitted by cell phones. It is not possible that all of these published studies are wrong. Effects objectively 

exist. Is epigenetics involved? It is a possibility that needs to be studied.  

 A scientist’s, as well as lay-man, introduction to what epigenetics is can be found from this resource WHAT 

IS EPIGENETICS, and A Super Brief and Basic Explanation of Epigenetics for Total Beginners 

 Important: to avoid any misunderstandings and misconceptions about epigenetics that can be found on 

internet, be sure to read this article too: ‘Epigenetics: Avoiding the Pull of Pseudoscientific Nonsense’  

____________________________ 

 

MOBILE HEALTH 
 

Commercialization and spread of mHealth, in form of various 

apps on smart phones, helps to improve health services, 

https://www.whatisepigenetics.com/
https://www.whatisepigenetics.com/
https://www.whatisepigenetics.com/what-is-epigenetics/
https://www.whatisepigenetics.com/epigenetics-avoiding-the-pull-of-pseudoscientific-nonsense/
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especially in remote and undeveloped areas, as pointed out in two plenary presentations by Emilie van Deventer 

of the WHO and by Valerie McCormack of the IARC.  

 

 The Be He@lthy, Be Mobile initiative of WHO and ITU 

Emilie van Deventer, Team Leader Radiation Programme, Department of Public Health, Environmental 

and Social Determinants of Health, World Health Organization, Geneva, Switzerland 

The use of mobile phones to deliver health services – mHealth – has generated considerable enthusiasm 

among governments, donors, and implementers of health programs. Pilot projects have demonstrated 

conceptually how mHealth can alleviate specific health system constraints that hinder effective coverage 

of health interventions. However, challenges remain around its use as a population-level health 

intervention due to a lack of large-scale examples. This has led to limitations on the global understanding 

of key technical and policy factors affecting its impact. 

In 2013 the World Health Organization (WHO) and the International Telecommunications Union (ITU) 

joined forces to address this gap. They support countries to build, introduce and monitor mHealth 

interventions for chronic diseases. They are currently supporting programs in 9 countries for a range of 

disease areas and target audiences. 

Their largest program is a collaboration with the government of India, which has seen the launch of 

national services for both tobacco cessation and diabetes using two-way SMS. The talk will highlight some 

of the ways in which these services were designed, the role of different stakeholders, and the model for 

sustainability in the longer term. It will also look at how this compares with examples from other countries 

such as Senegal and Zambia. 

References 

Be he@lthy, be mobile initiative of WHO/ITU 

http://www.itu.int/en/ITU-D/ICT-pplications/eHEALTH/Be_healthy/Pages/Be_Healthy.aspx 

http://www.who.int/nmh/publications/be-healthy-be-mobile/en/ 

 Breast cancer survival in sub-Saharan Africa: the value of mHealth in research in low resource settings 

Valerie McCormack, Environment and Radiation Section, International Agency for Research on Cancer 

(IARC), Lyon, France 

MHealth, the use of mobile devices and mobile technology in medicine and public health, has impacted 

on the possibilities for and conduct of health research, as it has on changes in medical care and health-

related behaviours. MHealth has a particular role in the fieldwork phase of data collection, enabling the 

inclusion on disparate study populations. As an illustration of the application of mHealth technologies in 

an epidemiological study, the African Breast Cancer – Disparities in Outcomes study (ABC-DO, abc-

do.iarc.fr) will be presented. This on-going cohort is a prospective multi-country study of outcomes after 

breast cancer diagnosis in women in 5 sub-Saharan African countries. In this talk, full integration of 

mHealth into the fieldwork protocol will be discussed, as well as the specific challenges and benefits it led 

to. 

____________________________ 

Comments by DL 

 How the WHO and its agency IARC, consider advocating, implementing and assisting in spread of smart 

phones when IARC has classified radiation emitted by smart phones as a possible human carcinogen? The 

http://www.itu.int/en/ITU-D/ICT-pplications/eHEALTH/Be_healthy/Pages/Be_Healthy.aspx
http://www.who.int/nmh/publications/be-healthy-be-mobile/en/
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only answer to such inquiry might be that this activity of the WHO needs to be considered, as with any 

other uses of radiation, as a balance of possible health risks and possible health benefits. 

 Many participants of the BioEM2017 were disappointed that Emilie van Deventer did not present what is 

the status of the Environmental Health Criteria for RF-EMF. It is being severely delayed by the WHO and 

the whole process is shrouded in secrecy. Neither scientists at large nor the general public knows what is 

going on with the EHC. Having Emilie van Deventer at the BioEM2017, speaking solely on the mHealth 

issue, was a lost opportunity by the TPC of the BioEM2017. 

 I was able to discuss with Emilie van Deventer the issue of the EHC. The little that she revealed is available 

in my blog Discussion with Emilie van Deventer on the status of the Environmental Health Criteria 

____________________________ 

 

5G TECHNOLOGY and INTERNET of THINGS 
 

Workshop on “5G and IoT exposure: RF-EMF Exposure assessment and novel devices” was conveyed by the 

engineers and addressed solely technological part of developing of the 5G. 

 

The aim of the workshop and topics of brief presentations were specified as follows: 

 “The aim of this workshop is to provide an introduction into equipment and procedures to perform 

compliance and exposure assessment of 5G at 60 GHz, and to develop methods to assess exposure of small 

cells, IoT smart meters, and novel massive MIMO (multiple-input multiple output) technologies.” 

The workshop presenters were: 

 Exposure evaluation of ultra high dense cells (attoconcept) and comparison with exposure due to massive 

MIMO. Wout Joseph, Ghent University, Belgium 

 Advanced equipment for evaluating 60 GHz fields. Niels Kuster, IT’IS Foundation, Zurich, Switzerland 

 Femtocell exposure assessment in real environments. Joe Wiart, ParisTech, Paris, France 

 Exposure of people to IoT Smart Meter devices. Azadeh Peyman, Public Health England, United Kingdom 

 

____________________________ 

Comments by DL 

 The new 5th generation technology for wireless communication (5G) and the internet of things (IoT) are 

being fast developed by the industry. However, “humans” are currently considered solely as users of the 

technology and as a “factor causing disturbance to the EMF beam” (due to absorption of the millimeter 

waves).  

 As of now, there is not much consideration for a possibility of human health hazard. Considering the 

enormity of the change from the existing technology to 5G, it is surprising that there is no research 

program to address the issue of exposures to millimeter waves, the new addition to “radiation-repertoire” 

of the wireless communication.  

 All what is spoken on websites providing governmental or industry information about the 5G and IoT 

concerns technology itself and the ways of commercial use it in building new smart-society.  

 The only answer to my asking whether there is any consideration for the 5G/IoT-emitted radiation effects 

on human health was and answer from Joe Wiart: “this is a very low energy”… Indeed, it is a low energy 

millimeter wave radiation that, in addition to the radiation from the existing 3G and 4G, will be used in 

https://betweenrockandhardplace.wordpress.com/2017/07/18/discussion-with-emilie-van-deventer-on-the-status-of-the-environmental-health-criteria/
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5G. Does it mean that, at this point, it is assumed that the low energy of 5G is “automatically” harmless? 

It seems like a déjà vu all over again.  

 The similar story happened with cell phones. US FDA gave it ‘low power exclusion’ that permitted 

commercialization of the cell phone technology without prior testing for health hazard. Will the story 

repeat where health effects will be studied, and found, only after the full scale deployment of the 5G/IoT? 

 The smart meters presentation from the UK HPA did not bring any new information for those concerned 

with health effects. The same story was repeated – there are no health effects, end of story…  

____________________________ 

 

BIOLOGICAL EFFECTS of EMF above 6 GHz 
 

Plenary session was to present the current knowledge of biological effects caused by radiation above 6 GHz, the 

radiation frequencies that will be used by the 5G technology. Session had two presentations, by Masami Kojima 

and by Yuri Feldman. 

 

 Acute ocular injuries caused by 40, 75, 95 GHz millimetre wave exposure 

Masami Kojima 

Medical Research Institute, Kanazawa Medical University, Kahoku, Japan 

Millimeter wave (MMW) technologies are used in the fields of high-speed wireless communications, 

sensing, imaging, spectroscopy, and automobile collision prevention systems in our daily life. Nowadays, 

WiGig (Wireless Gigabit) products operate in the 60 GHz frequency band. As daily exposure to MMWs is 

increasing, evaluation of the possible related health effects has become important. In this presentation, 

use of our in vivo rabbit thermal ocular damage model induced by 40, 75, 95 GHz MMW exposure will be 

described. In addition, details of ocular damage, clinical course, and ocular temperature distributions (in 

the anterior chamber) during MMW exposure will be elucidated. In our results, difference in ocular 

damage according to exposed frequency was observed. Although ocular damage induced by 40 and 75 

GHz did not differ greatly, ocular damage induced by 95 GHz was more localized and milder. Ocular 

damage thresholds among 40, 75 and 95 GHz in rabbit eye depend on the following factors; MMW 

penetration depth, and heat transport in the eye including heat dissipation from the cornea. 

 Human Skin as Arrays of Helical Antennas in the Millimeter and Submillimeter Wave Range 

Yuri Feldman 

Applied Physics Department, the Hebrew University, Jerusalem, Israel 

In the interaction of microwave radiation and human beings, the skin is traditionally considered as just an 

absorbing sponge stratum filled with water. This approach is justified when the impinging wavelength is 

greater than the dimensions of the skin layer. However, in the sub-THz band this condition is violated. In 

the end of last decade, we demonstrated that the coiled portion of the sweat duct in upper skin layer 

could be regarded as a helical antenna in the sub-THz band. The full ramifications of what these findings 

represent in the human condition are still very unclear, but it is obvious that the absorption of 

electromagnetic energy is governed by the topology for the skin and its organelles, especially the sweat 

duct. An additional factor comes in to play when it is realized that the Sympathetic Nerve Response 

controls sweat gland activity and this activity affects the reflectance, R. Our findings suggest the possibility 

of a direct reading of the human mental state with all that this implies. These considerations, coupled with 
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the view that the interaction of the sweat duct with an EM wave is based on their helical morphology, 

lead one to question the health implications of sub-THz communications and their possible consequent 

side effects on the public. 

____________________________ 

Comments by DL 

 I had a great expectations for this particular plenary session. Hoping to see a review of the not so many 

published studies on the biological effects of millimeter waves on living cells. Of special interest would be 

skin cells as the penetration of the millimeter waves is only “skin-deep”. 

 The first of the presentations has shown that ocular injury can be caused by millimeter waves. The study 

was performed using rabbit eye model and somewhat exposure settings that will not happen with 

humans. Thus the question of whether the power of millimeter waves emitted by the 5G technology be 

sufficient to cause damage to human sight remains unanswered. The usual “more research is needed” 

applies.  

 The second presentation, that I was familiar already because of participation in the conference in 

Jerusalem in January 2017, has hypothesized the way the millimeter waves might be physically interacting 

with the human skin. The presentation somewhat explained why the penetration of the millimeter waves 

will be only a “skin-deep” due to reflection of the radiation from the different layers of the skin structure. 

 What I was disappointed with, was the complete lack of review of the so far published biological 

experimental studies on millimeter waves. Neither of the two speakers could do it but, another speaker, 

experienced in biological research should have been invited to do the job. The reason is the importance 

of the topic. Engineers push fast forward with developing 5G technology. Review of the very limited 

knowledge of the biological effects of millimeter waves might have been of help to inform public health 

deciders of the possible and potential risks and could justify urgent need for research on biological and 

physiological effects of radiation above 6 GHz. 

____________________________ 

 

REPLICABILITY PROBLEM 
 

The problem of replicability of scientific studies is very common and it doesn’t concern only 

bioelectromagnetics. However, not often bioelectromagnetics researchers attempt to find, in systematic scientific 

studies, explanations why results obtained in ne lab do not replicate in another. Two students of Frank Barnes 

(Univ. Colorado at Boulder), Yanyu Xiong (Univ. Colorado at Boulder) and Lucas Portelli (currently at IT’IS/Zürich), 

presented two interesting studies looking for the reasons for the lack of replicability in studies on ELF-EMF. Some 

of their work could be applied to any EMF study. 

 

 An alternative explanation of the irreproducible experiments results in the vitro studies of EMF 

enhanced magnetic isotope effect and radical pair mechanism in Magnesium-dependent enzymes 

catalytic ATP synthesis Yanyu Xiong, Department of Electrical, Computer & Energy Engineering, 

University of Colorado Boulder, Boulder, Colorado, USA 

A new method that using mechanisms of nature adaptation and different bio-sensitivity of magnetic 

isotope have been used to explain the irreproducible experiments results in the study field of EMF 

enhanced magnetic isotope effect in ATP synthesis. The paper will show that experimental conditions 
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widely used in recent studies in the area of magnetic isotope bio-effects do not match realistic biological 

conditions [they add huge amount of Mg2+, Ca2+ and Zn2+ in the reaction which excited the normal 

concentration in bio-system; added by DL]. An experimental design for error correction will also be 

proposed. A new thought will also be described to show that how EMF enhanced magnetic isotope effect 

can be used as a protection mechanism to solve the cell functionality loss issue which widely exists in 

banked blood storage process. [emphasis added DL] 

 Uncertainty associated with replication of experimental conditions on cell cultures exposed to low 

frequency electric and magnetic fields is a potential confounder for experimental inconsistency, 

variability and irreproducibility. Lucas Portelli, Department of Electrical, Computer and Energy 

Engineering, University of Colorado, Boulder, Colorado, USA, and IT'IS foundation, Zürich, Switzerland 

“This reports shows that the uncertainty associated with the reported electric and magnetic field exposure 

conditions in contemporary literature for experiments on cell cultures exposed to Extremely Low Frequency 

(3-300 Hz) Magnetic Fields (ELFMF) can be of enough magnitude to potentially hinder reasonable 

reproduction of such exposure conditions on future experimental replication attempts. Such uncertainty 

stems from unavoidable assumptions and speculation needed to reconstruct the exposure conditions as a 

result of incomplete or ambiguous exposure system physical and numerical design and validation, 

monitoring and reporting. Setting aside other possible sources of variability (physical, chemical, 

biochemical, biological and procedural in nature), these findings, coupled to the potential exquisite 

sensitivity of biological systems to environmental parameters, add to a reasonable explanation for the 

variability and irreproducibility associated with in vitro ELFMF experimental reports.” 

     
____________________________ 

Comments by DL 

 Replicability is an important issue in science. There are lots of un-replicable studies and studies with false 

results. 

 The two studies that came from students of Frank Barnes are “breath of fresh air”. These are attempts to 

understand why so often results obtained in one laboratory are difficult to replicate in another. Xiong and 

Portelli show some of the numerous experimental parameters that scientists miss to control for in their 

experiments. Some of these parameters are easier to determine some of them are more elusive. 

 To my disappointment, there was complete silence about the possible scientific consequences of the 

recent publication by Schmid and Kuster. In my opinion it is a GameChanger. The authors have shown that 

the EMF exposure conditions used in vitro laboratory studies need a thorough revision and that all 

important studies should be re-done. However, nothing happens and nobody seems interested. 

http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002212
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0020124
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0020124
https://betweenrockandhardplace.wordpress.com/2015/02/12/the-gamechanger-revision-of-dosimetry-by-schmid-kuster/
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____________________________ 

 

SENSITIVITY to EMF 
 

There was no session devoted to the EMF sensitivity issue. Several oral and poster presentation came out of the 

very active group in Australia, led by Rodney Croft.  

 

 The importance of evaluating ‘endurance of RF EMF risk perception' 

F Freudenstein, Ch Boehmert, R Croft & P Wiedemann 

Whether lay people’s risk perception regarding the potential health effects of electromagnetic fields exists 

only during a survey situation or extends beyond that into everyday life was the primary question of the 

present research. The results of an online survey indicated that people who just claim that they are 

concerned based on a single closed question differ from ‘enduringly concerned’ respondents regarding 

exposure perception, their moral and affective evaluation of particular exposure situations, and their 

acceptance of base station deployment in fictional exposure reduction scenarios. 

 Does acute RF-EMF exposure affect early sensory or later cognitive ERPs in healthy adults? 

A Dalecki, S Loughran, A Verrender, C Burdon & R Croft 

We tested whether acute exposure to RF-EMF affects sensory and cognitive event-related potentials 

(ERPs). Thirty-six healthy subjects completed a visual discrimination task during exposure to a GSM-like, 

920 MHz signal (peak spatial SAR10g of 0, 1 and 2 W/kg) under double-blind conditions. P1 amplitude was 

reduced (p = .02) and anterior N1 latency increased during Exposure compared to Sham (p = .04). If RF 

exposure affects early perceptual (P1) and preparatory/motor (N1) processes these effects appear to be 

small, and may be compensated for (as no effects were observed on later cognitive ERPs). However these 

results were not entirely internally consistent and require replication before conclusions can be drawn. 

 

Adam Verrender There was presented a study designed to address concerns about the reliability of research on 

sensitivity to EMF. This study was performed by an international team and it is presented here in its entirety 

[emphasis added DL]:  

 

 IEI-EMF provocation case studies: Does RF exposure influence self-reported symptoms? 
Adam Verrender1, 2, Sarah Loughran1, 2, Vitas Anderson1, 3, Lena Hillert1, 4, 5, G. James Rubin1, 6, Gunnhild Oftedal1, 7 & Rodney 

Croft1, 2 
1Australian Centre for Electromagnetic Bioeffects Research, Wollongong, Australia, 2School of Psychology, Illawarra Health and 

Medical Research Institute, University of Wollongong, Wollongong, Australia, 3Two Fields Consulting, St Kilda, Australia, 4Institute 

of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden, 5Centre for Occupational and Environmental Medicine, 

Stockholm County Council, Stockholm, Sweden, 6King's College London, Department of Psychological Medicine, London, United 

Kingdom, 7Department of Electronic Systems, Faculty of Information Technology and Electrical Engineering, Norwegian University 

of Science and Technology, Trondheim, Norway 

While many studies have shown that there is no relationship between RF exposure and self-reported IEI-EMF symptoms, a 

number of methodological concerns have been raised. Addressing these concerns in its methodology, the present experiment 

was designed as a series of individual case-studies to determine whether there is a relationship between RF exposure and an IEI-

EMF individual's self reported symptoms. Despite accounting for several potential limitations, the present study was unable to 

find a difference in symptom severity or exposure detection for any of the participants between the active and sham conditions. 

A strong relationship between symptoms and the belief of being exposed was revealed for all participants. 

INTRODUCTION 
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The aetiology of Idiopathic Environmental Intolerance ‘attributed to’ Electromagnetic Fields (IEI-EMF) is controversial. IEI-EMF is 

characterised by a wide range of non-specific symptoms which a person attributes to EMF exposure [1]. Despite the increasing 

prevalence of the condition, the majority of the scientific evidence to date has failed to identify a relationship between EMF 

exposure and the symptoms reported by IEI-EMF sufferers [2-6]. Interestingly, sham exposures have been shown to be sufficient 

to trigger symptoms in IEI-EMF participants [7-9]. This has led many to suggest that IEI-EMF may be the result of a nocebo 

response, where conscious or subconscious symptom expectation following a perceived exposure to EMF leads to the formation 

or detection of symptoms [2, 7, 10, 11]. 

However, some advocacy groups and researchers have argued that the null results are due to methodological limitations. For 

example, concerns have been raised about whether previous studies have adequately accounted for the heterogeneous nature 

of the condition. It is possible, for instance, that samples tested have included a combination of both individuals who are sensitive 

to EMF and others who suffer from unrelated conditions; or that the exposure signals used have not been relevant in eliciting the 

symptoms reported by each individual in the sample. Concerns have also been raised about whether an individual’s symptom 

time-course has been adequately taken into account and also as to whether the testing environments of provocation studies 

adequately reflect the conditions in which IEI-EMF individuals report symptoms. While these factors may have potentially 

increased the error variance in previous studies, it is important to note that there is no substantiated evidence that this is the 

case; such issues need to be determined empirically.  

Addressing these concerns, the present experiment was designed to incorporate several methodological improvements to 

overcome potential limitations of previous studies. The aim of the study was first to test whether exposure to RF-EMF results in 

an increase in IEI-EMF participant’s nominated primary symptom compared to sham, and second, to determine whether IEI-EMF 

participants can detect the active RF-EMF signal at greater than chance levels, under double-blind conditions. 

MATERIALS & METHODS 

Participants 

Three participants (P01-P03) aged 44-64 (2 male), who had self-diagnosed or labelled themselves as having EHS or IEI-EMF for 

greater than 1 year participated in the study. To be included, participants must have reported one or more acute symptoms which 

they attributed to the use of or to their personal proximity to mobile phone or Wi-Fi devices. Acute symptoms were defined as 

any symptom with an onset time of less than 30 minutes and which took less than 2 hours to subside following exposure. 

Participants were excluded if they reported any serious medical or psychological illnesses, or indicated that they used recreational 

illicit drugs. 

Radiofrequency Exposure 

RF exposure was generated using a portable, self-contained, battery-operated device (Two Fields Consulting, St Kilda, Australia). 

The main exposure from the device was an RF signal in the 902-928 MHz ISM band which was digitally modulated in a similar 

manner to signals from Wi-Fi and 3G and 4G mobile phones. The signal was generated by a commercial RF modem which emitted 

a frequency hopping spread spectrum signal with an average radiated power output of 1 W (estimated power density at the 

participant was 0.3 W/m2 during the RF-ON trials) for 30 minutes, or was completely EMF silent (RF-OFF & sham trials). 

Symptom and Exposure Status Scales 

Participants were asked to indicate symptom severity and exposure status via pen and paper 100mm visual analogue scales. Each 

participant was asked to only concentrate on symptoms which arose during the open-label trial. For the provocation trials, the 

primary symptom was defined as the most immediate symptom triggered during the RF-ON open-label trial. Where a participant 

experienced multiple symptoms, a response for a second symptom was also included on the scale. The primary symptom for 

each participant was headache (P01), burning sensation in the throat (P02) and a ‘feeling of pain and strain in the head and 

ears’ (P03). 

Design and Procedure 

Each participant’s symptom severity and exposure detection ability was tested under a series of sham and active exposure trials. 

First, an initial open-label trial (1 RF-OFF, 1 RF-ON) was conducted (each condition was demonstrated to the participant via a 

Nardalert S3 Broadband monitor) to determine whether the protocol was relevant for each individual. The open-label trial was 

followed by a series of double-blind, randomised, counterbalanced trials consisting of 6 sham and 6 RF-ON exposure conditions. 

Testing was conducted in a safe, asymptomatic, environment (determined by the participant) in order to reduce stress and to 

reduce any confounding effects due to environmental RF emissions. In all cases, participants chose and were tested in their own 

home in a room void of electrical appliances and known RF emitting sources.  

Participants were required to sit comfortably in a chair approximately 30cm in front of the exposure device. As shown in Figure 

1, each double-blind trial began with a 15 minute baseline interval (no exposure; status known to participant), where the scales 

were completed at the 1 and 14-minute mark (B1 and B2) to assess the participant’s symptom severity pre-trial. The device was 
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then switched on for 30 minutes (either sham or active, depending on randomisation and counterbalancing; status unknown to 

both participant and researcher), and the scales were again completed at 16-, 30-, and 44 minutes (E1, E2, E3). Following this was 

a 30 minute post-exposure assessment (no exposure; status known to participant), where the scales were again completed at 46, 

60 and 74-minutes (PE1, PE2, PE3). This was then followed by a 30 minute rest interval, where the participant was free to move 

around, rest and consume food and water before the onset of the next trial. For each participant, the study took 24 hours to 

complete, spread over an interval of 3 days. 

Statistical Analysis 

Mann-Whitney U tests were used to assess the difference in symptom severity and exposure detection ability, comparing the 6 

sham to the 6 active conditions (which were treated as independent). The primary dependent variable was the difference in 

scores between B2 and E3, for both primary symptom severity and exposure detection. An exploratory Spearmans rho test was 

also used to investigate the potential relationship between belief of exposure status (as indicated by exposure detection, 

regardless of condition) and primary symptom severity. 

RESULTS 

Open-label trials 

As shown in Figure 2 (a-c), in each case the RF-ON open-label trial was sufficient to produce the symptoms which each participant 

nominated as being due to exposure to EMF (albeit a small increase in P02) and for each participant to report that the active RF 

exposure was active. 

Double-blind Trials 

The results of the double-blind trials are presented in Table 1. As shown in Figure 2 (d-f), in each case, primary symptom severity 

and exposure detection ability did not differ significantly between the RF-ON and sham trials. In all cases, a strong correlation 

between exposure detection and symptom severity was found. 

DISCUSSION & CONCLUSIONS 

While all three participants displayed an increased symptom severity and were confident that they could detect the presence of 

RF-EMF in the RF-ON condition compared to RF-OFF in the initial open-label trial, no significant differences in symptom severity 

or exposure detection between the RF-ON and sham conditions were found in the double-blind trials. These results agree with 

the overall pattern of the results of previous studies, which have generally not found any relationship between IEI-EMF 

symptoms and EMF exposure in double-blind provocation paradigms [2]. Interestingly, in each case, a significant relationship 

between a participant’s belief that they were being exposed (irrespective of the exposure condition) and their symptomatic 

response was observed. This relationship was particularly strong (ranging from rsp= .764 to rsp= .833) and suggests that a sham 

exposure is sufficient to trigger symptoms, as has been reported previously [7-9]. Despite accounting for a number of potential 

limitations of IEI-EMF provocation studies to date, the results of the case studies presented here fail to demonstrate that the 

symptomatic response of self-reported IEI-EMF participants is affected by EMF exposure, nor that they can detect the presence 

of RF-EMF emissions at greater than chance levels. 
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RF-ON and Sham values are Medians. U = Mann-

Whitney U Test. rsp = Spearmans rho  

 

 

 

 

 

 

 

 

 

 

____________________________ 

Comments by DL 

 The International study on IEI-EMF (quoted above Verrender et al) used only three (!!!) study subjects – 

two male and one of sex not identified by the authors. In spite of setting up experimental environment to 

be as comfortable as possible for the study subjects, the experimental conditions do not eliminate the 

possible/likely “experimental stress/excitement” accompanying the experiment. Impact of such 

“experimental stress/excitement” on the obtained data is not known. Furthermore, scientists took it for 

granted that the self-diagnosed EHS, claimed by the patients, was a correct self-diagnosis. This is Catch-

22-like situation. How scientists can prove/disprove existence of EHS when they do not know if the 

particular examined study subjects are indeed EHS sensitive? This is why results of the Verrender et al. 

are yet another example of practically useless research. The results apply only to three particular persons 

and to nobody else. The results do not disprove the existence of EHS - on the contrary to what the authors 
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allude to in their conclusions. The results show that three selected persons are likely not EHS… But this is 

not scientific proof of anything else. This result does not prove anything about EHS in human population. 

 The greatly disappointing is the fact that the problem of sensitivity to EMF is not being examined by 

physiological methods. Continuous studying of the issue by psychologists and methods of psychology, is 

not bringing any reliable and much needed resolution. 

____________________________ 

 

EPIDEMIOLOGY 

 

Epidemiology session had a presentation from the international cohort COSMOS study looking at brain cancer 

and other health ailments.  

 

 Factors affecting validity of self-reported mobile phone use in the COSMOS study 

M Toledano, A Auvinen, Y Cao, M Feychting, A Ahlbom, K Fremling, G Tettamanti, S Heinavaara, K Kojo, 

G Knowles, RB Smith, J Schüz, Ch Johansen, A Poulsen, I Deltour, R Vermeulen, H Kromhout, P Elliott & L 

Hillert 

“This study investigates the validity of self-reported mobile phone use, by comparing cross-sectional 

baseline data on self-reported and operator-derived mobile phone use (frequency and duration of calls), 

in a large sub-population of almost 76,000 adults participating in the international COSMOS cohort study 

of mobile phone use and health. It also investigates, for the first time, 

validity among general population subgroups, e.g. those who 

experience symptoms during mobile phone use or have concerns 

related to mobile phones. Results from this study differ compared to 

previous validation studies, with an underestimation of call duration 

but overall better agreement.” 

Conclusions 

 Underestimation of call duration but overall better agreement, 

compared to previous studies 

 Categorical response options appear to prevent unrealistically 

high self-reported mobile phone usage estimates 

 Validity of self-reported mobile phone use differs according to 

level of mobile phone use, sex and age 

 First evidence of differences in validity between those who do 

and do not experience symptoms whilst using a mobile phone 

 

During the presentation Joachim Schüz commented: 

 COSMOS is small cohort for discovery of rare diseases (this is a significant problem because brain cancer 

is a rare disease) 
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 COSMOS relies on both, self-reported and operator provided information about calls length and frequency 

of made calls 

 Unlike earlier studies, like INTERPHONE, COSMOS has pre-

defined categories of call length instead of free reporting 

call length (see table). This, according to the COSMOS 

scientists, helps avoiding excessive estimates that were 

suspected in INTERPHONE. I not necessarily agree that the 

reporting of calling in the highest “exposed” group in the INTERPHONE was excessive. The reported 1640 

hours of calling over the period of 10 years makes less than 30 minutes/day.   

 

____________________________ 

Comments by DL 

 COSMOS study collects cell phone radiation exposure data as minutes of use of cell phone. This 

information is relatively accurate as it is provided by combining user self-reporting and data from network 

operators.  

 In the slide presenting data collection, there was box with “Smartphone app” written in italics. This meant 

the collection of exposure information using smartphone app approach is planned but not implemented 

yet. In fact it is several years before such data collection can begin.   

 Note of caution on the use of smartphone app: as I spoke with Joachim Schüz after the presentation, 

introduction of the “smartphone app” to collect exposure data will require validation study. Namely, some 

of the study participants may (certainly will) decline to participate in the study because of the potential 

privacy issues – smartphone app will collect very detailed information about calls as well as location in 

respect to cell tower etc. Some of the users will be “afraid” to submit to such “scrutiny” of their calling 

habits and will withdraw from the project. This will, of course, introduce an additional bias… 

 Testing the smartphone app should begin 

urgently because the radiation exposure 

information collected as minutes of talking is 

practically misleading and introduces error in 

form of underestimation of the cancer risk. 

Minutes of calling is in fact useless… Surrogating 

radiation exposure with minutes of calling does 

not take into consideration that the proximity of 

the user to cell tower (being in good or bad 

reception area) has very significant impact on the 

radiation exposure level. Data collected as minutes of cell phone use are not showing real radiation 

exposure and they certainly mask any possible effects. Here is why: two persons talking for the same 

length of time will receive different radiation exposures when one of them is in close and the other is in 

distant proximity to cell tower. However, in studies like INTERPHONE, Hardell group, CERENAT or 

COSMOS, these two persons, differently exposed to radiation, are be placed in the same exposed group 

for statistical evaluation. 

 Because of the above, all to date executed case-control studies (Interphone, Hardell group, CERENAT) and 

the ongoing cohort study COSMOS, which use length of call as surrogate for the radiation exposure, 
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underestimate risk of developing brain cancer in persons exposed to cell phone radiation. Therefore, it 

was surprising that case-control studies have shown an effect. It suggests that the effect, in correctly 

assigned radiation exposures, might/will be higher.  

 The same underestimation of the cancer risk that happened in the past case-control studies will be 

repeated in the ongoing COSMOS study. 

 Only the use of smartphone apps is a cost efficient and sufficiently accurate approach to assess radiation 

exposure of study subject without using “useless” and “misleading” surrogates of the radiation exposure 

like calls length (INTERPHONE, Hardell, CERENAT) or length of the phone subscription with the operator 

(Danish Cohort). 

 Smartphone apps able to estimate radiation exposure of the cell phone user have been available for 

testing since 2014 (sic!)  

____________________________ 

 

CLOSING WORDS… 
 

 Scientifically it was a routine meeting. Well organized by Chinese hosts but scientifically without 

“fireworks”, neither among the invited speakers nor within the submitted abstracts 

 No exceptional research was presented. No breakthrough studies.  

 Yet again, stagnation and lack of new ideas was dominant. Just grinding the same stuff over and over 

again. This was not only my impression but also the impression given to me by several esteemed 

scientists.  

 Research that should be pursued, like human volunteer studies of physiological and molecular effects of 

EMF, is not happening. 

 Re-visiting of the past in vitro laboratory research with the new radiation exposure setting, because of 

the indications that in vivo human tissues get more radiation exposure than earlier predicted, is being 

completely omitted. 

 Research using high-throughput screening techniques (HTST) of proteomics, transcriptomics or 

metabolomics is not happening. When such research happens, potentially affected molecules are not 

being studied sufficiently to prove/disprove the effect. Rather, expression change ratios are being 

universally applied and any molecule that expression is not changing by more than two-fold up or down 

is being discarded without further testing. This is incorrect approach. EMF exposures are weak and big 

changes in expression of molecules should not be expected. However, even small changes (less than 

50%) in expression of the active molecules may affect cell physiology. But this will not be found without 

proper testing. Instead, bioelectromagnetics scientists seem to be too easily excluding HTST data 

because of the arbitrary “more or less than two folds rule”. Possible effects, affected molecule targets, 

are being excluded without proper scientific justification. 

 Instead of needed physiological/molecular research, psychological studies on few persons are being 

pursued and used as a scientific proof of “something”. But such studies do not prove anything. 

 The 5G/IoT are coming and there is no any plans for research projects to examine the effects of new 

EMF frequencies that will be used by these technologies. It seems that the assurances by the engineers 

that the 5G/IoT technology will be emitting only low power radiation suffices for human health hazard 

testing. 


