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Introduction  
The question “What are the health risks from wireless devices?” arose from an employee at the 
company I was working for in that moment, in 2019. She thought that she had electromagnetic 
hypersensitivity (EHS) and was particularly concerned about wireless devices which emit radio-
frequent electromagnetic fields (RF EMF). She contacted the Health Department in order to ask if 
electromagnetic fields had ever been measured in the building. When this happened, I had just 
made a career switch and started to work as an industrial hygienist technician there. At that time, I 
knew nothing about  EHS and RF EMF, so I started an extensive research on the topic of “Wireless 
devices and health”.  
 
In the beginning of this journey I thought that the health impact of wireless devices and the health 
problems of people who are sensitive to RF EMF, are not taken seriously in general. This was most 
evident for medical doctors, occupational doctors, Industrial Hygienists, Health Departments, EMF 
specialists and the Government. The more I studied the topic the more I realized that the topic is 
very complex. To draw a conclusion on health effects of RF EMF is thus, not easy.  
 
I found different scientific opinions, different points of view and a lot of emotions, like angst. There 
seems to be a lack of trust among people for medical professionals and doubts about 
electromagnetic hypersensitivity, EHS in the world of health and science. I selected this topic as a 
final research project as my journey in industrial hygiene had been started and I was close to this 
subject. I found the topic extremely interesting and have learned not only about the topic but also 
about personal behavior, emotions, and state of opinion among professionals and people [1], [2], 
[3].  

 

Electromagnetic Hypersensitivity (EHS), Radiofrequency Electromagnetic 
Fields (RF EMF), internet sources  
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 following the patient's 
acute or chronic exposure to electromagnetic fields in the environment or in occupational settings. 
EHS comprises nervous system symptoms like headache, fatigue, stress, sleep disturbances, skin 
symptoms like prickling, burning sensations and rashes, pain and ache in muscles and many other 
unspecific symptoms of ill health [4], [5]. Only in Sweden, EHS is an officially fully recognized 
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functional impairment: it is not regarded as a disease [6]. In other countries EHS is not recognized, to 
the best of my knowledge.   
 
Wireless communication (or just wireless, when the context allows) is the transfer of information 
between two or more points without the use of an electrical conductor, optical fiber or other 
continuous guided medium for the transfer. The most common wireless technologies use radio 
waves. With radio waves, intended distances can be short, such as a few meters for Bluetooth or as 
far as millions of kilometers for deep-space radio communications. It encompasses various types of 
fixed, mobile, and portable applications, including two-way radios, cellular telephones, personal 
digital assistants (PDAs), wireless networking, GPS units, garage door openers, wireless computer 
mouse, keyboards and headsets, headphones, radio receivers, satellite television, broadcast 
television and cordless telephones [7].  
 

 
 
Important to say that “Radiofrequency Electromagnetic Fields” (RF EMFs) is the term used to 
describe the part of the electromagnetic spectrum comprising the frequency range from 100 kHz to 
300 GHz. Within this frequency range, the electric and the magnetic fields, which together make up 
the electromagnetic fields, are interrelated and considered jointly for measurements. Wireless 
devices (such as mobile phones, WIFI access pints, internet modems, laptops, Bluetooth and others) 
are producing electromagnetic fields in radiofrequency ranges (1- 5 GHz). RF EMF exposure is usually 
measured in watts per square meter (W/m2) or watts per kg (W/kg) [8].  

 
Stated below you can find some information from a few reliable websites about health impact of RF-
EMF from wireless devices, as a mobile phone, WIFI, etcetera:  
 
1. Website of the Dutch health council (translated from Dutch) [9]:  
..”Frequent use of mobile phones has health risks, such as, poor sleep, addiction problems and 
serious traffic accidents. However, exposure to radiofrequent electromagnetic fields, RF EMF 
radiation is not a reason to worry as far as we know. It's not the new asbestos, as some people think. 
At the same time it is important to pay more attention to the health aspect despite that the risks of 
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exposure to non-ionizing electromagnetic fields for the general population are very low”, -  says prof. 
dr. ir. Hans Kromhout, hoogleraar Epidemiologie van Gezondheidseffecten van Elektromagnetische 
Velden (Universiteit Utrecht).  
 
2. International Agency for Research on Cancer (IARC) [10]:  
..in 2011 World Health Organization (WHO)/International Agency for Research on Cancer (IARC) has 
classified radiofrequency electromagnetic fields, RF EMF as possibly carcinogenic to humans (Group 
2B), based on an increased risk for glioma, a malignant type of brain cancer 1 , associated with 
wireless phone use.  
..the evidence, while still accumulating, is strong enough to support a conclusion and the 2B 
classification. The conclusion means that there could be some risk, and therefore we need to keep a 
close watch for a link between cell phones and cancer risk.   
..It is important that additional research be conducted into the long-term, heavy use of mobile 
phones. Pending the availability of such information, it is important to take pragmatic measures to 
reduce exposure such as hands-free devices or texting.”  
 
3. World Health Organization (WHO) site [11]:  
..Concerning radiofrequency fields, the balance of evidence to date suggests that exposure to low 
level RF fields (such as those emitted by mobile phones and their base stations) does not cause 
adverse health effects. Some scientists have reported minor effects of mobile phone use, including 
changes in brain activity, reaction times, and sleep patterns. In so far as these effects have been 
confirmed, they appear to lie within the normal bounds of human variation.   
..Currently, research efforts are concentrated on whether long-term, low level RF exposure, even at 
levels too low to cause significant temperature elevation, can cause adverse health effects. Several 
recent epidemiological studies of mobile phone users found no convincing evidence of increased brain 
cancer risk. However, the technology is too recent to rule out possible long-term effects. Mobile 
phone handsets and base stations present quite different exposure situations.   
..RF exposure is far higher for mobile phone users than for those living near cellular base stations. 
Apart from infrequent signals used to maintain links with nearby base stations, handsets transmit RF 
energy only while a call is being made. However, base stations are continuously transmitting signals, 
although the levels to which the public are exposed are extremely small, even if they live nearby.   
..Given the widespread use of technology, the degree of scientific uncertainty, and the levels of public 
apprehension, rigorous scientific studies and clear communication with the public are needed.  
 
4. Non-binding guide to good practice for implementing Directive 2013/35/EU Electromagnetic 
fields, European Commission, 2014 [12]:  
.. It is required by the regulations to do a risk assessment for workers with active implants who works 
with/uses electromagnetic sources, such as  WIFI/WLAN/Access Points, cordless phone, mobile 
phone.   
 
5. Website of Apple [13] (I added this website in order to show that producers of wireless 
devices, like Apple, are aware that their devices might affect people with implanted medical 
devices)  
..Medical device interference  iPhone and MaqSafe accessories contain magnets as well as 
components and/or radios that emit electromagnetic fields. These magnets and electromagnetic 
fields might interfere with medical devices.  
.. Medical devices such as implanted pacemakers and defibrillators may contain sensors that respond 
to magnets and radios when in close contact. To avoid any potential interactions with these devices, 
keep your MagSafe compatible iPhone models and MagSafe accessories a safe distance away from 
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your device (more than 6 inches/15 cm, or more than 12 inches/30 cm while wirelessly charging, but 
consult with your physician and your device manufacturer for specific guidelines).  
 
Project “Wireless devices and health”  
I could continue to search for more information but at some point I need to stop and give an advice 
to the employee. How should we navigate in this topic, full of contradictive conclusions?   
 
I dove into the state of the scientific knowledge related to the health impact of RF EMF, EHS, 
European and International Standards; interviewed scientists, occupational hygienists, doctors, 
nurses, employees with EHS concerns; and conducted a survey among occupational hygienists, 
nurses and doctors. Finally, I measured electromagnetic fields in the building near the wireless 
access points, indoor 3G-4G antennas, mobile phones, laptops and wireless router, using wave 
control WPF18 Probe. Power density of 10-4 - 3x10-4 W/m2 was measured which is more than 100 
times below the public exposure levels, of 10 W/m2. Electric fields of 0.3 - 0.6 V/m were measured in 
the building, which is 100 times below the public exposure levels, of 61 V/m. The measurements 
showed that power density and electric fields measured near the RF EMF sources are far below the 
international exposure limits.   

 
Yet, we did have the employees who presume to be sensitive to RF EMF at values below the 
exposure limit values. From the interviews with these employees it follows that people feel hopeless 
because EHS is not recognized and, therefore, nothing can be done. The society moves to the 
direction of increasing wireless connection. Already today, it is difficult to find a space where there is 
no wireless connection. People are dependent on the wireless technology, and this dependence only 
increases. Also, human exposure to the RF EMF increases in time. Nothing can be done or changed in 
the society when the problem is not recognized. They find it important that a constructive discussion 
on the topic of health impact of electromagnetic field would take place in the society and among 
professionals.   
 
Risks of exposure to RF EMF   
When we, as industrial hygienists, learn about risk assessment of exposure to dangerous chemicals, 
we keep in mind the following formula:  

Risk = Exposure x Danger   
In case of exposure to RF EMF, this formula cannot be used. According to the literature: danger of RF 
EMF is low when we talk about acute health effects [8]; and danger is unknown when we talk about 
long-term health effects. Also the same sources are suggested that acute and long-term effects of RF 
EMF exposure below the thermal threshold have been studied extensively without demonstrating 
adverse health effects [8]. At the same time exposure to RF EMF is high today: we are exposed to 
wireless devices at work and at home almost 24 hours a day, 7 days a week.   
 
What is the problem then with radiofrequent electromagnetic fields in relation 
to human exposure?  
Why can’t we constructively discuss his topic or take the topic more seriously?  
I personally think that part of the problem comes from international standards. These are the values 
of electric, magnetic and electromagnetic fields which we, as occupational hygienists, are using to 
assess the measurements. A few points to mention here:  

1. International (ICNIRP) and European guidelines are based on EMF exposure levels with 
established short-term health effects, taking into account only thermal heating effects. 
Alternatively: these regulations do not consider the cumulative effects of long-term 
exposure over a period of years and other health effects (biological).   
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2. Also, the ICNIRP regulations fail to consider exposure to RF EMF from multiple simultaneous 
sources across the spectrum, such as make a cell phone call while   
 standing in a location covered by two or three Wi-Fi networks  
 someone nearby uses a microwave oven  
 with a smart meter on the outside  

3. Exposure limit values in the ICNIRP guidelines almost did not change since 1998 while the 
technology and human exposure to RF EMF, has changed dramatically. The difference 
between ICNIRP 1998 and ICNIRP 2020 guidelines is that the occupational exposure limit 
value of power density changed from 50 to 20 W/m2 for ICNIRP 1998 and 2020, respectively. 
Neither, occupational exposure values of electric field, nor public exposure limits, changed in 
the guidelines updated in 2020.   

4. It is my opinion that new safety standards should be developed based on data from multiple 
studies on chronic (long-term) exposures and mechanisms for non-thermal health effects. It 
should be anticipated that certain parts of the human population, such as children, pregnant 
women, and hypersensitive persons, which constitute about 1-10% of the general 
population in economically developed countries, could be especially vulnerable to chronic RF 
EMF exposures.   

 
How to navigate in this topic and to give a good advice to people?  
There is a need for reliable information and guidance to identify the problems and to tackle them 
the right way. Below I summarized a personal strategy for giving an advice related to exposure to RF 
EMF.  

 Be aware that -neither occupational hygienists, nor the doctors- do not have enough 
knowledge on safety, acute and long-term health impact of wireless devices.  

 Be aware that people can be sensitive to electromagnetic fields, particularly RF EMF, with 
exposure values below  the values of the current standards.   

 It is possible to reduce RF EMF, if needed [14] [15].  
 Risk management in companies would benefit from creating a health risk assessment 

protocol for electromagnetic sources which produce RF EMF non-ionized radiation.   
 The websites/scientific literature given in the bibliography can be used for finding more 

information on the topic.  
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