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Belgium Adopts New Regulations To Promote Cell Phone Radiation Safety Compiled by: Joel M. Moskowitz, Ph.D. School of Public Health University of California, Berkeley http://www.saferemr.com/ October 24, 2013



New regulations for the sale of mobile phones as of 2014 Children’s mobile phones may no longer be sold. Besides this, the specific absorption rate (SAR) has to be listed for every mobile phone at the point of sale. Federal Public Service (Belgium), Oct 22, 2013 As of 1 March 2014, new regulations will apply to the sale of mobile phones. On the one hand the sale of mobile phones that have been specially manufactured for young children (under 7s) will be prohibited. On the other hand the SAR value will have to be listed everywhere where mobile phones are sold: in stores as well as for distance sales over the Internet. Sale of children’s mobile phones prohibited As of 1 March 2014, mobile phones that are specially designed for young children may no longer be introduced to the Belgian market. This concerns customised mobile telephones suitable for children younger than 7 years of age, for instance having few buttons and a shape attractive for children. Additionally, from this date forward, no advertising may be made for mobile phone use among the same age group. The specific absorption rate (SAR) to become mandatory consumer information When you purchase a new mobile phone, from now on you will be able to choose your new device based on the specific absorption rate (SAR). The SAR value is different for every mobile phone. The SAR value will have to be indicated along with the other technical specifications, not only in the shop, but also for distance sales over the Internet. Why these measures? As a precaution. According to the International Agency for Research on Cancer (IARC, 2011) there may be an increased risk of brain cancer due to the intensive use of a mobile phone. The



IARC has therefore classified radio frequency as “possibly carcinogenic.” Measures are being taken pending clearer scientific conclusions. The intention is to raise awareness among mobile phone users. You can reduce your average exposure by choosing a mobile phone with a lower SAR value. But it is not the intention to use it for hours at a time: the way in which you use your mobile phone also determines your exposure. Using an earpiece, text messaging and not phoning in places with poor reception are a few tips that can significantly reduce your exposure. You can find more tips on our page “sensible mobile phone use ”. Children already come into contact with mobile phones from a very young age. The overall exposure during their lifetime will thus be greater than that of today’s adults. Moreover, children absorb more mobile phone radiation than adults (twice as much in the brain and 10 times more for skull bone marrow). This is already a reason for additional caution, given the classification of radio frequency as “possible carcinogenic” by the International Agency for Research on Cancer (IARC). Want to know more? Then check out our list of frequently asked questions. You can find more information about sensible mobile phone use and the IARC’s classification on this page. You can download the Royal Decree on the ban of mobile phones for children here. The Royal Decree which makes the mention of the SAR value mandatory for mobile phone sales and which prohibits advertising for children can be downloaded here. http://www.health.belgium.be/eportal/19089508_EN --



What are the exact implications of the measures? (From “Prohibition of mobile phones for children and other measures : frequently asked questions”) On August the 30th 2013, two royal decrees were published introducing the following measures: 1. Salesmen are obliged to mention the radiation rate (or SAR: “specific absorption rate”) of mobile phones: a. on the point of sale for every type of mobile phones, b. in publicity and when selling over the internet, if other technical features are provided as well.



2. Producers and wholesalers are obliged to announce the SAR to the distributors of their products, to allow them to communicate this on the point of sale. 3. The SAR-value has to be labeled with the letter A, B, C, D or E, indicating the SAR category. - A: SAR < 0.4 W/kg, - B: 0.4 ≤ SAR < 0.8 W/kg, - C: 0.8 ≤ SAR < 1.2 W/kg, - D: 1.2 ≤SAR < 1.6 W/kg, - E: 1.6 ≤ SAR ≤ 2 W/kg. 4. It also becomes compulsory to display a poster on the point of sale, explaining the SAR-value categories and giving the advice to make phone calls wearing an earpiece and to choose a mobile phone with a lower radiation value. “Think about your health – use your mobile phone moderately, make your calls wearing an earpiece and choose a set with a lower SAR value.” 5. A prohibition is introduced on the sale of and advertising for mobile phones especially designed for small children (adapted mobile phones with reduced functionality, appropriate for children up to the age of 7).



--Sensible mobile phone use Introduction It is hard to imagine life today without the mobile phone. In the nineties the spread of the mobile telephone underwent exponential growth. In 2009 there were no less than 11 million active mobile subscribers in Belgium. Nearly four million mobile phones are sold each year. The mobile phone also continues to be increasingly popular among young people. Today more than 90% of young people between 10 and 17 years of age have a mobile phone… But is intensive mobile phone use harmful to health in the long term or not? Let us take a closer look at the situation.



Heating effect of radio waves Because of the scant distance between the device’s antenna and the human body, a person calling on a mobile phone is exposed to a relatively high level of radiation. Even though the device respects the standards, the Superior Health Council recommends moderating mobile phone use. This information sheet explains what these recommendations are based on and what people can do to reduce exposure.



A mobile phone can be used to do an increasing number of things: besides phoning and messaging, reading email, surfing the net and even watching mobile TV. The information (speech, text, images) is sent by radio waves: the mobile phone receives radio waves from the base station and transmits radio waves back to it. These waves are sometimes also called mobile phone radiation. It is known that radio waves are absorbed by the body. That means that the electromagnetic energy of radio waves is converted into heat by the body. This is called the thermal effect. As a reaction to the heating, our body starts its internal cooling mechanisms, which keep the body temperature constant. This thermal effect is only detrimental to health at high intensity. Today's standards are meant to protect us from the heating effect. There is still research going on to know whether other (non-thermal) effects may occur. The measure used for the conversion of energy into heat is the Specific Absorption Rate (SAR), expressed in watt per kilogram (W/kg).



Regulation What are the standards? Electronic communications equipment such as mobile phones, cordless phones (DECT) and network devices must meet the European RTTE Directive 1999/5/EC (RTTE stands for ‘Radio and Telecommunications Terminal Equipment’). This Directive establishes the essential requirements regarding the prevention of interferences and the protection of the health and safety of the user and other people. The producer must demonstrate that his products meet these requirements, including compliance with the limit values mentioned in the European harmonised technical standards. The scientific basis for determining the limit values is the recommendations of the ICNIRP (International Commission on Non-Ionizing Radiation Protection). According to the ICNIRP the specific absorption rate (SAR) as a result of electromagnetic radiation with exposure of the head may be no higher than 2 W/kg average for six minutes for 10 gram tissue . The limit value also applies for mobile phones and serves to protect the head against thermal effects.



To measure is to know The manufacturer must measure the SAR value for each model. Only wireless appliances with a low average power (lower than 20 mW ) are exempt from SAR measurements (for example Bluetooth devices). The measuring procedure is standardised and takes place as follows. A mobile phone to be tested is fastened to the ear of a dummy head. The dummy head is filled with a liquid with the same electrical properties as human tissues. Measuring devices (probes) are fitted inside the dummy head that measure the distribution of the electrical field produced by the mobile phone. The SAR value is calculated based on these measurements.



Many manufacturers put this SAR value in the phone’s instructions for use.



Does the SAR value represent actual exposure? All laboratories work in the same way because the standard very accurately describes the measuring procedure. This makes the measurement results reproducible and reliable within the margin of measuring uncertainty. But this does not necessarily mean that the SAR value resulting from the test corresponds with the actual exposure. In practice the transmission power is variable. A mobile phone automatically adapts its transmission power depending on the reception quality: better reception means a lower transmission power. How one uses a mobile phone (with an earpiece, sending messages instead of calling) also has an influence on actual exposure, i.e. the actual SAR value. It can as a result be up to a thousand times lower than the SAR value established in the test. The SAR of mobile phones available on the market is in the 0.2 – 1.6 W/kg range. The most common SAR values are in the region of 0.8 – 0.9 W/kg. You can find a summary of the SAR values on the websites www.mmfai.info/public/sar.cfm ('Mobile Manufacturers Forum') and www.bfs.de/elektro/hff/oekolabel.html (German 'Bundesamt für Strahlenschutz', BFS). The figure above shows the SAR values of the models examined by the BFS.



Health studies Even though mobile telephones meet the standards, there are still factors that justify further research into the possible health effects of this technology, including limited scientific indications for a possible higher risk of brain cancer in case of prolonged intensive use. Moreover, almost everyone uses mobile phones, and for that reason even slightly higher risks could have a large impact on public health.



Types of studies There are different types of studies that can be performed to study the relationship between a suspected factor (in this case the electromagnetic radiation of a mobile phone) and symptoms. In epidemiological studies, the frequency of symptoms is analysed in population groups that either use mobile phones or that do not use them. This kind of study can only find a statistical relationship and gives cause for further study. In order to be certain that there is an actual (causal) relationship, researchers perform experimental studies: provocation trials on people or studies on animals (in vivo) and cells (in vitro). In provocation trials, a volunteer is placed in two different situations. He or she is alternately exposed to an electromagnetic field (from a mobile phone) or placed in a sham situation in which no field is present (he has a mobile phone that does not emit). The volunteers must indicate



whether they think that they are being exposed and whether the symptoms get worse or the number of symptoms increases. A provocation trial should be performed double blind in order to limit the influence of the convictions of the participant and researcher. In vivo and in vitro studies are performed in the same way. A group of animals (or cellular cultures) are exposed to radiation, after which they are studied in comparison with a control group that wasn’t exposed. In contrast to an experiment with human volunteers, the exposure may last much longer: weeks, months or even years. When scientists give a verdict on the possible health risks, they consider all relevant results – both from epidemiological studies as well as from animal and cell studies. No definitive conclusions can be drawn from a single type of study, because every type of study has its limitations.



Scientific conclusions Studies concerning electromagnetic fields unfortunately result in diverse – and sometimes contrary – results, so drawing conclusion becomes difficult. Various scientific bodies examine the scientific results at regular intervals: ICNIRP, SCENIHR (Scientific Committee on Emerging and Newly Identified Health Risks), IARC (International Agency for Research on Cancer). We give answers to some frequently asked questions, based on the publications of these organizations.



Does mobile phone use cause cancer? According to the recent communication by the International Agency for Research on Cancer (May 2011) there may be a higher risk of brain cancer when intensive use is made of mobile phones. The IARC therefore classified radio waves as ‘possibly carcinogenic to human beings'. This conclusion was drawn after a joint analysis of available epidemiological studies and research on animals and cells. In most of the studies no indications were found of a higher brain cancer risk, but two large studies (the international research Interphone and a Swedish metaanalysis) indicated a higher risk of glioma and, to a more uncertain degree, of acoustic neuroma, in case of prolonged mobile phone use (total use duration higher than 1500-2000 hours). Research on animals also concluded that there are 'limited indications' for a possible correlation. Good to know The classification 2B, ‘possibly carcinogenic to human beings’, is attributed to environmental factors and substances that show ‘limited epidemiological indications' in relation to cancer. According to the IARC, coffee and car exhaust fumes also belong to that group. In the case of 'limited indications' it is still possible that the relationship that was detected is only seeming, the results being potentially influenced by a coincidence or by bias. The degree of certainty when something is classified as ‘potentially carcinogenic to human beings’ is lower than this is the case for the classifications 1 (‘carcinogenic’) and



2A (‘probably carcinogenic’). When even less indications exist, a substance is considered ‘not classifiable’ (3). Finally, there is the classification 4, ‘probably not carcinogenic’. The IARC insists on the necessity of further research and recommends meanwhile to reduce the exposure to mobile phone radiation by using an earpiece or by sending messages. Also read other tips further on this page. What is it about? It is about mobile phones and to a lesser extent about wireless home telephones. Most studies focus on the use of mobile phones, given their widespread dissemination, their use close to the head and their relatively high transmitting power (1-2 W) compared to other wireless devices like baby monitors, WIFI adapters or Bluetooth headsets. Good to know Third generation mobile phones (UMTS) have smaller transmitting powers (0,1 W) than the second generation (GSM, 1-2 W). The exposure to radio waves produced by a DECTphone is 5 times smaller than from a mobile phone. What is it not about? It is not about other devices like WIFI, bluetooth of microwave ovens. These were not considered in the evaluation of the IARC. And it is not about transmission masts for mobile telephone communication. The IARC considers the research on the effects of these sources insufficient to draw conclusions. Good to know The exposure to radio waves from transmission masts is more than 10,000 times smaller than the exposure when using mobile phones.



Can a mobile phone cause physical symptoms in electromagnetically sensitive people? Electrical or electromagnetic hypersensitivity, EHS, is a set of symptoms that people spontaneously attribute to exposure to electromagnetic fields. The symptoms include fatigue, exhaustion, concentration problems, dizziness, nausea, heart palpitations and digestive disorders. These symptoms are attributed to exposure to the weak electromagnetic fields of electrical or wireless devices by those afflicted. More than 40 high-quality provocation trials have been performed with ‘electromagnetically sensitive’ people. According to the SCENIHR, a relationship has been observed between the symptoms and exposure to electromagnetic fields only in a few studies. However, these results were neither statistically strong nor reproducible. The majority of the studies have found no association. This leads to the assumption that exposure to electromagnetic fields plays no role – or a very small role – in the existence of EHS. The SCENIHR assumes that the nocebo effect plays a role (a negative effect is caused by negative expectations).



May people sleep with a mobile phone on the bedside table? Sleeping with a mobile phone on the bedside table can’t do any harm. A few studies have shown small changes in the electrical activity of the brain, in sleep quality and in the biochemistry of neurotransmitters while calling with a mobile phone. These studies generally focus on calling for a long time with a mobile phone set to maximum power and not on a mobile phone that is just lying next to you. According to the SCENIHR, the health significance of these changes is unknown and should be studied further. Good to know When a mobile phone is switched off it transmits nothing. When it is on stand-by the mobile phone only transmits a sort signal now and again to give its position in the network. It is only during a conversation that the mobile phone transmits constantly.



Is calling with a mobile telephone harmful for children? The decision to buy a mobile phone for a child is often driven by security considerations. However it is recommended to take other factors into consideration too. Scientists do indeed agree that children should use mobile phones as little as possible. When calling on a mobile phone, the energy absorption in the head of a child is more important than in the head of an adult (2 times more important for the brain and 10 times more important for the skull marrow). The concern is also that the cumulative exposure of the current generation of children and adolescents in their adult lives will be much higher than that of the current adults. The recent classification of mobile phone radiation as possibly carcinogenic is an additional reason to be cautious.



Tips for sensible use Some tips to reduce your exposure So far, it has not been proven that the radiation from mobile phones is harmful to their users. But on the foundation of current scientific knowledge, health risks relating to long-term, frequent mobile phone use cannot be ruled out. Experts – including those on the Superior Health Council – advise everyone to limit their exposure to mobile phone radiation. The following simple tips will help you. * Limit your calling time Avoid unnecessary or excessively long telephone conversations with your mobile phone: the longer you call for, the longer you are exposed to radio waves. Because a mobile phone is held close to the head, a person making a call is exposed to a relatively large radiation level. Also, remember that the exposure is greatest during the first few seconds, when the phone is searching for a connection. For this reason, you should wait a moment before putting your mobile phone to your ear. Good to know



Devices that claim to reduce or negate radiation (such as ‘anti-radiation’ or ‘bio-protectors’) have not proven their effectiveness. On the contrary, an anti-radiation sticker or microchip you stick on your mobile phone can even have the reverse effect: the mobile phone will increase its power to guarantee the quality of the signal. The mobile phone battery will also drain more quickly. * Use an earpiece When you use an earpiece the distance to your mobile phone is greater and therefore your exposure is less. If you don’t have an earpiece at hand you can call with the loudspeaker on. Good to know There are different earpieces (‘hands-free’ kits) on the market: wired and wireless. With which types is exposure less? Earpieces with wire do not transmit anything themselves, but they can pick up radio waves produced by a mobile phone and lead them to the head. Even then, exposure of the head is 10 to 30 times less with an earpiece with wire than when you hold the mobile phone to your ear. Using a ferrite filter (see photo) on the wire partly catches the radio waves and can further reduce exposure. You can buy a ferrite filter from your electrical retailer. A Bluetooth earpiece is wirelessly connected to your mobile phone so transmits radio waves. Exposure due to a Bluetooth earpiece is, however, very small: 300 - 1,000 times lower than a mobile phone. To sum up: if you want to reduce your exposure, using an earpiece (wired or wireless) is a good option. * Send messages instead of calling When you send a message exposure is much lower. After all, your mobile phone is kept at a distance from your body. Moreover, your mobile phone only sends a short signal. * Preferably call in places with good reception Your mobile phone automatically adjusts its transmitting power to ensure a good connection quality. In a vehicle, elevator, underground car park, or in a location where the network is less extensive, for example, you have poor reception and your mobile phone increases its power. This also increases the exposure. For that reason, keep an eye on the bars that indicate reception and give preference to places where the reception is optimum: the more bars, the better the reception. Good to know In places with optimum reception, the transmitting power may be a thousand times smaller than the maximum power. * Children and mobile phones Discuss with your children the way that they are allowed to use their mobile phones (for example, sending messages is allowed, or playing, but call only when it is really necessary, preferably using the speakerphone). istockphoto.com



* Choose a mobile phone with a lower SAR value The SAR value is mentioned in the instructions for use for your phone or on the internet. The choice of mobile phone model is important, but the way you use the phone is much more important. Good to know The official limit value in Europe for the SAR of a mobile phone is 2 W/kg. The CE mark is proof that a mobile phone has been tested and complies with the European safety standards. In some countries an additional label is given to mobile telephones with a lower SAR value. To obtain the Swedish TCO label a mobile phone may have a maximum SAR of 0.8 W/kg. The German Blaue Engel quality mark requires 0.6 W/kg as the criterion to come into consideration for the quality mark. * Using a mobile phone while driving is not a good idea In conclusion, a practical tip: do not use your mobile phone while driving. Even with a handsfree set, your attention is distracted from traffic. The use of a mobile phone while driving significantly increases the risk of an accident: by 75% when the mobile phone is held in the hand, and by 24% with a hands-free device. Federal Public Service (FPS) Health, Food Chain Safety and Environment Eurostation II Place Victor Horta, 40 box 10 1060 Brussels Belgium Contact Center: +32 (0)2 524.97.97 Online form http://www.health.belgium.be/eportal/Environment/Electromagnetic_fields/Mobilephoneuse/index.ht m ---



Wireless devices Just like mobile phones, wireless devices use radio waves to send information (data, sound, images). It is known that radio waves are absorbed by the body. This means that the electromagnetic energy of radio waves is converted to heat in the body. This is called the thermal effect. Our body’s reaction to this heating is to start the internal cooling mechanisms so the body



temperature remains constant. This thermal effect only causes damage to health at high intensity. Taking into account that wireless devices must comply with strict standards, there is no danger of this. The measure used to describe the heat absorption is the Specific Absorption Rate (SAR), which is expressed in watt per kilogram (W/kg). It represents the rate at which the energy from radio waves is absorbed by the body. Electronic communication equipment such as mobile phones, wireless telephones (DECT) and wireless network equipment must comply with the European R&TTE directive 1999/5/E (R&TTE stands for ‘Radio and Telecommunications Terminal equipment). This directive lays down essential requirements to prevent interference and protect the health and safety of the user and other persons. The producer must demonstrate that his products meet the requirements for health protection, in other words that they comply with the limit values mentioned in the European harmonised technical standards. The scientific basis for determining the limit values is the recommendations of the ICNIRP (International Commission on Non-Ionizing Radiation Protection). According to the ICNIRP the specific absorption rate value (SAR) may not exceed the following limit values: • 2 W/kg for exposure of the head and trunk (average over 10 g body tissue); • 4 W/kg for exposure of the limbs (average over 10 g body tissue); • 0.08 W/kg for exposure of the whole body (a whole-body average is used). In this sheet we explain which limit values are applicable for wireless appliances, we compare the radiation levels of various appliances, and where necessary give some tips on how one can reduce exposure to radio waves. The following appliances are explained here:



- mobile phones - wireless home telephones - baby monitors - Wi-Fi - Bluetooth This information sheet also offers a summary of the SAR values of these appliances.



Mobile telephones A mobile phone can be used to make phone calls, send messages or even images and in some cases to send e-mails and use the internet. The information (speech, text, images) is sent by radio waves: the mobile phone receives radio waves from the base station and transmits waves back to it. These radio waves are sometimes also called GSM radiation. Mobile telephones have the largest transmission power (and accordingly the biggest radiation levels) in comparison with other wireless appliances. The peak power of a mobile phone is 1-2



W. Its actual capacity depends on the reception: in places with optimal reception the transmission power can be a thousand times less. This is called “power control”. On the screen one can easily see how good the reception is: this is shown by bars (the more bars the better the reception). The limit value for radiation from mobile telephones is 2 W/kg. The limit value is imposed to protect the head against thermal effects. The manufacturer must measure the SAR value for each model. The SAR value is mentioned in the instructions for use. So far it has not been proved that radiation from mobile telephones is harmful to users. But, based on current scientific knowledge, health risks due to protracted and frequent use of a mobile phone cannot be totally excluded. A particularly important aspect is the use of mobile phones by children. Children and adolescents may be more sensitive to radio waves, even if there is no explicit proof of this. The popularity of the mobile phone means the cumulative exposure of the current generation of children and adolescents when adult will be much greater than among current adults. It is particularly for this reason that moderate use of mobile phones by children and adolescents is recommended. Experts – including those from the Superior Health Council – advise everyone to limit exposure to radiation from mobile phones: call less, send messages instead of calling, wear an earpiece and do not phone in places with poor reception. More information about how one can reduce exposure when using a mobile phone can be found in the “Sensible mobile phone use” sheet.



Cordless home telephones Most cordless home telephones work on the DECT system: Digital Enhanced Cordless Telecommunication. There is a wireless connection between the handset (the portable telephone) and the DECT station, the box connected to the telephone network where you charge the handset. The handset only transmits a signal while calling, whereas the DECT station normally transmits a continuous signal. The signals transmitted are very weak, however. The peak capacity of both the handset and the DECT station is 250 milliwatts. The handset has an average power of 10 milliwatts. The transmission power of the DECT station depends on the number of calls: for a single call, this is 10 mW. When 6 calls are being transmitted simultaneously, the station transmits 60 mW. If there is no call (stand-by), the station transmits 2.5 mW.



Just like mobile phones, DECT telephones must comply with the standards: the radiation may not be greater than 2 W/kg. Because the power of both the handset and the DECT station are lower than a mobile phone they easily satisfy this requirement. In order to avoid unnecessary exposure to electromagnetic waves, it is sufficient to place the DECT station away from resting places or work places, since the strength of the electromagnetic field quickly decreases with distance (see figure 1). You can also choose a normal telephone. Another option is to buy a cordless telephone model that doesn’t transmit any signal if the handset is on the station (telephones such as Eco DECT).



Baby monitors Most baby monitors work by means of radio waves. They are made up of a baby set and one or more parent sets. The baby set works as a transmitter, the parent set serves as receiver. In some cases both sets can function as transmitters. Most systems don’t continuously transmit, but only transmit after the transmitter is activated by the baby’s voice. Wireless baby monitors with video, on the other hand, continuously transmit a signal. In any case baby monitors must comply with the standards. Based on the available results from scientific research one expects no risk to the baby. However, it is still advisable to limit the child’s exposure to electromagnetic fields as much as possible. There are different types of baby monitors available on the market, with a peak capacity between 10 and 500 mW (4 to 200 times lower than the peak capacity of a GSM phone). Some work on the DECT system, but there are also others that work on other systems (wireless audio, short range radio). Considering that baby monitors can differ so greatly, it is advisable to carefully follow the instruction manual, to place the baby set at a sufficient distance from the crib (at least 1 m) and to use the ‘voice activation’ setting, among other things.



On the graph (figure 2), you can see the reduction of the electric field of two different baby monitors as a function of distance.



Wireless internet A laptop with a wifi card or a wifi adapter allows wireless internet surfing. Often these laptops are also part of a wireless computer network (WLAN). Other devices can also be connected to a WLAN, such as a PDA or a telephone (via VoIP: Voice over Internet Protocol). The connection between all of the wireless devices is made via an ‘access point.’ Sometimes a wireless router (modem) serves as the access point. Devices that are connected to a WLAN can both transmit and receive. The transmitting powers of the devices and of the access point are very small and can be considered safe. The amount of electromagnetic energy transmitted depends on the transmitting capacity and the amount of data being transmitted. Even with the largest possible data volumes these appliances must meet the standards. When an access point is not transmitting data, a signal is still sent intermittently (a beacon). An access point with a peak capacity of 100 mW transmits a beacon signal with an average power of 0.5 mW. During the transfer of a large volume of data, the power can increase to an average of 70 mW. WLANs are so sensitive that they can even network with a very low signal level. Even using the maximum transmitting power, the electric field at a distance of 20 cm is still less than 6 V/m. At a distance of one meter this has already dropped to 1.5 V/m. The graph (figure 3) shows how the electric field decreases with distance. In order to limit the exposure, the following simple measures can be taken: - Only switch on your wireless network connection when it is needed. This concerns the wifi adapter in your laptop in particular. Otherwise, your laptop tries to continually connect to the network, and that leads to unnecessary exposure and decreases the life expectancy of the batteries. - Place the access point away from places where you spend lots of time.



Bluetooth Bluetooth is used to transmit voice and data over short distances. In this way, different devices can be



wirelessly connected, such as a mobile phone with a headset or a laptop with a printer or a mouse. Bluetooth is also used to monitor patients. Bluetooth technology is divided into three power classes. Most Bluetooth applications belong to classes II and III and have a very small capacity: class II has a peak capacity of 2.6 mW, class III 1 mW. Class I is stronger (100 mW) and is used in some mobile phones to connect with the internet, for example. It is not necessary to take precautionary measures when using Bluetooth devices in class II or III. Due to the slight radiation level, it is even advisable to use a headset in order to limit exposure to the radio waves from the mobile phone. Bluetooth devices can also reduce their radiation levels in case of good reception. This system, called power control, is standard for class I and optional for classes II and III.



Comparison of the SAR values (website: SAR value) If one wants to know the level of exposure, the radiation capacity and the electrical field strength can only give an indication. One needs the SAR value to make a correct comparison. The figure below shows the range of the SAR value for various appliances: laptops with Wi-Fi card, DECT telephones, baby monitors, mobile phones, Bluetooth adapters. On the figure you can see that the SAR of a mobile phone varies in a wide range: from 0.1 W/kg to 1.5 W/kg. The SAR value of a DECT handset is much lower than a mobile phone and varies between 0.01 and 0.05 W/kg. The graph shows the SAR values measured in contact with the body. If a device is kept at a distance the level of exposure (the actual SAR value) is much lower than indicated on the graph. As a comparison, the graph also shows the European limit value for transmitter masts. http://www.health.belgium.be/eportal/Environment/Electromagnetic_fields/Wirelessdevices/index.ht m --



Electromagnetic hypersensitivity Introduction What is electromagnetic hypersensitivity?



Electromagnetic hypersensitivity, EHS (sometimes called electrical hypersensitivity) is a complex phenomenon, which raises questions in doctors and scientists alike. It is a set of symptoms that people spontaneously attribute to exposure to electromagnetic fields. The symptoms include: • Skin problems: redness in the face during work in front of a monitor, tingling and a burning feeling in the vicinity of electric appliances; • a wide range of other symptoms: fatigue, exhaustion, concentration problems, dizziness, nausea, heart palpitations and indigestion. These symptoms are attributed to exposure to the weak electromagnetic fields of electrical or wireless devices by those affected. These symptoms are non-specific: they may appear in connection with many conditions. They also occur commonly in the general population. People that suffer from electromagnetic hypersensitivity try to avoid particular sources of electromagnetic fields. In certain cases, people with electromagnetic hypersensitivity are so affected that they isolate themselves, change their lifestyles and even discontinue their professional activities. Fotocollage van verschillende toestellen (gsm, DECT, pc, hoogspanningslijn,…)



EHS is not a diagnosis The symptoms appear during an exposure well under the international limits and that causes no reaction in most people. So far, no typical pattern has been found in these symptoms. Additional tests are also unhelpful in making a diagnosis: there is no clinical parameter (such as certain cells in the blood) found for this oversensitivity. In some cases there is an underlying, often chronic condition found that is responsible for the symptoms. In other cases, the symptoms can be explained by a poorly adjusted or uncomfortable work or living environment, such as poor lighting, ventilation, psychosocial factors or professional stress. Further research is needed.



Scientific knowledge What does science say? There are different types of studies that can be performed to research the connection between a suspected factor (in this case an electromagnetic field) and symptoms. In epidemiological studies, the frequency of the symptoms is measured in groups of the population that experience long-term exposure to certain fields, due to the presence of a power transmission line or a mobile phone mast in the vicinity of their home, for example. This kind of investigation can only find a statistical connection and gives cause for deeper investigation. In a few epidemiological studies, a connection has been seen between symptoms and the presence of mobile phone masts.



In order to be certain that this connection is an actual (causal) connection, researchers perform experimental provocation trials. In this type of study, a volunteer reporting electromagnetic sensitivity is placed in two different situations. He or she is alternately exposed to an electromagnetic field or finds him/herself in a sham situation in which no field is present. The volunteers must indicate if they think that there is exposure and whether the symptoms get worse or the number of symptoms increase. So far, almost 40 good-quality provocation studies have been performed with people reporting electromagnetic sensitivity. In order to be able to rule out the possibility that the electromagnetic field is actually the cause, the experiments are performed blind or double-blind. In only a few of these studies has a connection been observed between the symptoms and exposure to an electromagnetic field. However, these results were neither statistically strong nor reproducible. The majority of these studies have found no association. This suggests that exposure to electromagnetic fields plays no role – or a very small role – in the existence of EHS. The World Health Organisation has concluded on the basis of these findings that there is no scientific basis to associate symptoms of EHS to exposure to electromagnetic fields. Yet further investigation is necessary. Provocation trials are generally focused on studying the immediate and acute effects of exposure. They therefore have the following limitations: - the studies do not take into account the reaction time for the appearance of symptoms due to the relatively short period of exposure; - the studies only research a single source of electromagnetic fields; - the studies cause additional stress (as an effect of anticipation).



The symptoms are real When there is no rational explanation, a case is considered ‘physically or medically inexplicable.’ That is not to say that the symptoms don’t exist: they are not imagined and certainly deserve attention. It only says that current scientific knowledge does not allow us to conclude that exposure to weak electromagnetic fields is the (only) explaining factor. A more general term for such forms of scientifically unproven sensitivity to environmental factors is Idiopathic Environmental Intolerance, IEI. This term covers several non-specific, medically inexplicable symptoms, without pinning the cause of them to a particular environmental factor. EHS is considered a form of idiopathic environmental intolerance. Another example is Multiple Chemical Sensitivity, MCS, in which the symptoms are subjectively attributed to exposure to low doses of chemical substances.



Help How can ‘hypersensitive’ people be helped?



Even if no causal connection to electromagnetic fields is found, the symptoms themselves are very real. To begin with, the presence of underlying disorders or unhealthy living or working conditions should be examined. The doctor can enlist the help of the Medisch Milieukundigen (Medical environmental experts) from the LOGOs (MMK) in Flanders and the Services d’Analyse des Milieux Intérieurs (SAMI) in Wallonia in tracking down problems at home that carry a risk for occupants. Not only the doctor, but also the municipal environmental service, the housing commission, a nurse or social worker can act as an intermediary. For the identification of health risks on the work floor, every employer must create an internal service for prevention and protection at work (or hire in a recognised external service). After the medical, psychosocial and environmental conditions have been investigated, it is necessary to treat an electromagnetically sensitive person in a personal, multidisciplinary and global manner. There are various therapeutic techniques suggested, of which cognitive behavioural therapy (CBT) has proved to be the most efficient. In cognitive behavioural therapy, patients are encouraged to question their assumptions and to look for other causes and interpretations of their symptoms. They look for ways to deal with their symptoms and if necessary, learn techniques to deal with psychosocial stress. The best results are achieved when the treatment is started in a timely fashion. Reducing the exposure is often seen by the affected people as a solution. This, however, brings the person reporting electromagnetic sensitivity into a vicious circle, in which the existence of symptoms, the attribution of them to one source of electromagnetic fields or another and avoidance follow and support one another. Sometimes a significant amount of money is spent on measures to change the living environment. The isolation of a person with electromagnetic hypersensitivity can be aggravated by lack of understanding in the professional and familial environments and lack of recognition by the medical world. Although there is currently no clearly outlined therapeutic treatment, it is certain that a good relationship between doctor and patient and the emotional support of people in their environment are important.



Protective measures and remedies Clinical studies have been performed to test the efficiency of a few protective devices, such as monitor filters or ‘protective’ transmitters. The efficiency of these devices could not consistently be shown, however. Treatments with nutritional supplements and acupuncture have also been studied.



Monitor filters Studies testing the efficiency of monitor filters did not yield a consistent result. Patients felt while better using a real filter as well as while using a fake filter.



‘Protective’ transmitters



The efficiency of transmitters that emit so-called ‘neutralising’ electromagnetic waves could not be proven in a scientific study. It is therefore recommended that a distrustful view be taken of gadgets claiming to weaken, eliminate or neutralise magnetic fields.



Nutritional supplements As far as nutritional supplements are concerned, only a single study has researched the possibility of helping patients with vitamins and minerals, without result.



Acupuncture Patients felt better after a treatment with deep acupuncture as well as with superficial acupuncture. Superficial acupuncture, however, has no influence on the nervous system and cannot therefore be of help. These results make it likely that the improvement seen in the patients can more easily be effected by a diminished feeling of helplessness and a reduced conviction that all of their symptoms were caused by electromagnetic fields.



Further research Further research is necessary in order to better understand the causes and other aspects of the symptoms. There are very likely various factors at play in the development of this oversensitivity. For that reason, various possible causes should be examined, whether they are of biological, psychological or psychosocial nature. There are still hypotheses that can be tested more thoroughly, such as the possibility of greater reactivity of the central nervous system. Provocation trials are needed to study the role of electromagnetic fields, with a distinction between different types and sources of fields. In addition, further research should evaluate the effectiveness of therapeutic measures in helping people with symptoms of electromagnetic hypersensitivity. Based on the current results, cognitive behavioural therapy seems to deliver the best results. Researchers are also studying electromagnetic hypersensitivity in our country. The BBEMG (Belgian BioElectroMagnetic Group) is performing a study to better understand the problem, and to evaluate the effects of 50 Hz magnetic fields on people. Source: BBEMG See also: www.bbemg.ulg.ac.be: Belgian BioElectroMagnetic Group www.who.int/emf: the World Health Organisation, fact sheet N° 296, December 2005 --



Electricity and health Introduction As soon as an electrical device is connected to the grid, as soon as the plug is in the outlet, there is an electric field present around the wires. When electricity flows through the wires, when electricity is being used (when a lamp is on or a vacuum cleaner is running, for example), there is also a magnetic field around the wire and the device. The electricity grid current is alternating current, with a frequency of 50 hertz in Europe (50 cycles per second, 50Hz). The electric and magnetic fields generated are alternating fields, which alternate with the same frequency as the electrical current: 50 Hz. This means that the fields belong to the category of fields with extremely low frequencies (ELF): from 0 Hz to 300 Hz. Alternating fields with extremely low frequencies generate an electric current in the body. This effect appears as soon as an alternating field is present. If the field is strong enough, the current generated in the body can disturb the working of nerves and muscles or cause flashes of light to be seen. There are limits specified in order to prevent such effects. For the electric field, the limit is 5 kilovolts per metre (5,000 V/m or 5 kV/m), for the magnetic field, the limit is 100 microteslas (100 µT). The fields that surround us in our everyday lives are usually not this strong. Limit values are established to prevent immediate harmful effects on the nervous system. Scientists are less certain as to whether other effects are possible in the long term. In this section we take a closer look at the various sources of 50 Hz electrical and magnetic fields, the results of scientific research into the possible effects on health of long-lasting exposure and the recommendations resulting from this.



Electric and magnetic fields in everyday life Electric field Live wiring and appliances are surrounded by an electrical field. The strength of an electric field depends on the voltage in a wire. The strongest electric fields are found under overhead transmission lines: just beneath the wires, this field can reach a few kilovolts per metre. Only under a 380 kV transmission line can the limit of 5 kV/m be exceeded. Electrical appliances and machinery can never cause an electrical field above the limit value. The electrical field decreases sharply with distance and is also resisted by barriers such as walls. As a result, the electrical field in homes is minimal, even in homes right next to a high voltage line. The magnetic field also significantly decreases with distance, but is only slightly weakened by



walls. There are magnetic fields around us originating from a whole range of sources both outside and inside. This is what the next section covers.



Magnetic field The strength of a magnetic field depends on the electric current in a wire. The strongest magnetic fields occur in magnetic resonance imaging machines (MRI), used for medical imaging (a few teslas). Fairly strong fields occur nearby motors and other electrical devices (between a few microteslas and several hundred microteslas). The electricity grid generates relatively weak magnetic fields (at most in the tens of microteslas). The magnetic field always decreases sharply with distance from the source.



The electricity grid On the electricity network the strongest magnetic fields occur near high voltage cables because they carry the strongest electrical current. At ground level, the magnetic field is strongest a few metres from an overhead transmission line, and can reach a few tens of microteslas. Along underground transmission cables, the field weakens much faster than along an overhead line with the same voltage: this is because the underground lines lie close to one another, three lines together. They carry the electricity in three different phases, allowing the alternating magnetic fields generated to partially cancel each other out (see the “General concepts” ).



Note: not every cable hanging from a pylon is a high voltage line. High-voltage usually refers to a voltage of 30kV of higher. The voltage must be this high in order to efficiently transport large amounts of energy. This is what actually happens in high-voltage transmission lines: they transmit electricity over very large distances from the power plant to the users. In order to use the electric energy, the voltage must be reduced: this is done in substations. From there, the electricity is brought via the distribution grid (at medium voltage, up to 15 kV) to our homes (at low voltage, 230V) (see figure 2). The high-voltage transmission lines may be laid above ground or below ground.



(Fig. 2: the magnetic field in relation to the distance to an overhead line and an underground high voltage cable, source: Elia) Substations produce a negligible magnetic field outside of the safety zone. The largest fields in zones accessible to the public are caused by the power lines that run in and out of the substation. The magnetic fields around distribution lines and the wiring at home are even weaker, a few microteslas in the immediate surroundings.



Household electrical devices As soon as an electrical device is switched on, there is a magnetic field present. Sometimes the field is unintentional, it is just a by-product of the electric current. But sometimes a magnetic field must be specially created because this is necessary for the working of e.g. electrical motors or adapters. In these cases the manufacturer ensures than the field outside of the device remains at a minimum. Yet this is not always possible, particularly when a device should be light-weight and compact. An electric razor or a hair dryer, for example can generate a magnetic field in the range of 5 - 200 µT. In other devices, those that have no motor or adapter, the magnetic field is usually weak. The exceptions to this are devices in which the electricity runs in large loops



(electric kettles, electric blankets, convection radiators). Generally the power of the device plays no role. The magnetic field decreases sharply as the distance from the source is increased. At a distance of 30 cm, the magnetic field around most household appliances is much lower than the current guideline of 100 µT at 50 Hz for the general public. At a distance of one metre, the magnetic field is already negligibly small. A short exposure to a magnetic field larger than 100 µT does not necessarily constitute a risk. By setting the limit at 100 µT, a large safety margin has been included. Most devices are also not used close to the body. For occupational situations, the safety limit is set at 500 µT. Normally, there is only a magnetic field present if a device is switched on. Devices that run on a lower voltage than the grid (halogen lamps and dimmers, for example) need an adapter (transformer). This adapter always uses electricity (and therefore also creates a magnetic field) whenever it is plugged in, regardless of whether the device is on or off.



Other devices and machines There are also alternating magnetic fields present in the following situations: - Near machines that run on a light petrol engine, lawnmowers and chainsaws, for example A rotating magnetic field must ensure that the spark plugs are ignited. - Around the battery of a mobile phone This is because the battery of a mobile phone uses pulsed electricity, related to the radiation pattern of the mobile phone. - In a car These fields originate in the battery, the wiring and the magnetised steel belts of the tyres. When the tyres rotate, while driving, there is a rotating magnetic field. Car tyres can be demagnetised in a garage. - In a train Trains are driven by electricity.



Legislation and control Het electrical power network The Belgian legislation (General Regulations for Electric Installations (RGIE/AREI) limits the strength of the electric field that is generated by the 50 Hz electricity grid to: •



5 kV/m in residential areas or residential expansion areas;



• •



7 kV/m along roads; 10 kV/m in other places.



So far there is no federal Belgian legislation for the limitation of public exposure to magnetic fields of 50 Hz. Belgium has adopted the European recommendation of 100 µT. This is the limit for preventing strong currents in the body. Independent research teams that are specialised in the measurement of transmission line magnetic fields include VITO (Vlaams Instituut voor Technologisch Onderzoek, Flemish Institute for Technological Research), the ISSeP (Institut Scientifique de Service Public) and the University of Liege (ULG, Transport and Distribution of Electrical Energy). Elia, the operator of the Belgian transmission grid, is responsible for technical supervision. Elia measures the electric and magnetic field in homes free of charge.



Electrical household appliances All these appliances such as washing machines, hair-dryers, electric blankets and microwave ovens may only be put on the market if they are safe and pose no danger to health. This also applies for electric and magnetic radiation that may be caused by these appliances. This requirement is established in the European low voltage directive (2006/95/EC). You can find more information about the regulations and control at the website of the FPS Economy SMEs, Self-employed and Energy.



Research and recommendations Electricity and child leukaemia A short exposure to an electric or magnetic field under the recommended limits is not hazardous to your health. However, scientists have not yet come to a conclusion regarding the possible effects of long-term exposure to extremely low frequency magnetic fields. There are indications from epidemiological research that long-term exposure may be associated with a mildly elevated risk of leukaemia in children. For that reason, the International Agency for Research on Cancer (IARC) has classified low-frequency magnetic fields (originating from the electric power grid) as ‘possibly carcinogenic to humans.’ ‘Long-term exposure’ refers to a long-term stay in places where the average magnetic field over 24 hours is higher than 0.3 – 0.4 µT, which could be the case near high-voltage power transmission lines. The classification ‘possibly carcinogenic to humans’ is assigned to environmental factors and substances that show ‘limited epidemiological evidence’ in connection with cancer. According to IARC, coffee and car exhaust fumes also belong to this group.



How great is the risk? Childhood Leukaemia appears in 3 children in 100,000 each year. There are various risk factors that can increase the chance of developing childhood leukaemia, for example, ionising radiation (such as x-rays), genetic factors, household use of pesticides and certain solvents in paint, smoking and possibly alcohol use by the mother during the pregnancy. If it should emerge from further investigation that ELF magnetic fields also belong on the list of risk factors, this factor would be responsible for less than 1% of the childhood leukaemia cases each year (in the Flemish region), according to VITO (the Flemish Institute for Technological Research).



Recommendations Although there is still much uncertainty regarding the precise role of magnetic fields in increasing the risk of childhood leukaemia, the Superior Health Council recommends that children under the age of 15 not exceed the exposure limit of 0.4 µT (averaged over a long period). This means that the home and in particular the bedroom should ideally be at a sufficient distance from electrical installations such as high-voltage power lines, distribution lines and substations. In addition, the bedroom and particularly the child’s bed should be placed at a sufficient distance from the home’s electrical installations (distribution board and wires, electric under-floor heating) and continuously operating devices (electric blankets, electric alarm clocks). You can find concrete recommendations in the advisory report of the Superior Health Council. USEFUL ADDRESSES • Elia: Keizerslaan 20, 1000 Brussels. Tel.: 02 546 70 11, Fax: 02 546 70 10. www.elia.be • VITO (Vlaamse Instelling voor Technologisch Onderzoek), Integrale Milieustudies, Boeretang 200, B-2400 Mol. Tel.: 014 33 59 41, Fax: 014 32 11 85. www.vito.be • ISSeP (l’Institut Scientifique de Service Public), Cellule “champs électromagnétiques”, Direction des risques chroniques, Rue du Chéra 200, B 4000 Liege. Tel.: 04 229 83 11. www.issep.be • University of Liege, Transport et Distribution de L’Energie Electrique, 10 Grande Traverse, Sart Tilman (B28), B-4000 Liege. Tel.: 04 366 26 33, Fax: 04 366 29 98. www.tdee.ulg.ac.be MORE INFORMATION www.bbemg.ulg.ac.be (Belgian BioElectroMagnetic Group) www.milieurapport.be (research reports about the high-voltage grid) www.who.int/peh-emf/en (World Health Organisation – electromagnetic fields) www.health.fgov.be/CSS_HGR (advice and recommendations of the Superior Health Council) http://www.health.belgium.be/eportal/Environment/Electromagnetic_fields/Electricityandhealth/index. htm
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General concepts When people talk about electromagnetic fields, there are unavoidable technical and physics terms used. In order to make it easier for the reader, a few general concepts are explained here.



Electric and magnetic fields Electrical charges create an electric field. This means that around every power outlet, there is an electric field. When an electrical flow moves through the wires, therefore when electricity is used (for example when a lamp is on or a vacuum cleaner is running), the electrical charges move and in doing so, create a magnetic field (induction). The strength of the electric and magnetic fields decrease sharply as the distance from the source increases. The more voltage in the wires, the greater the electric field. The strength of the magnetic field depends on the electric current. The power is dependent on both the voltage and the current and reflects the energy use per unit of time. The strength of an electric field is measured in volts per metre (V/m). The strength of a magnetic field is expressed in tesla (T). The magnetic fields in our environment are generally so weak that they are expressed in microtesla (1 microtesla = one millionth of a tesla, 1 µT = 0.000001 T). Electrical voltage is measured in volts (V). That’s why it’s called voltage. For high-voltage one uses kilovolts (1 kV = 1,000 volts). Electrical current is measured in amperes (A). This is the amount of electrical charge passing per unit of time. The power is expressed in watts (W), that’s why it’s also sometimes called wattage. In practice the milliwatt is also used as a unit (1 milliwatt = one thousandth of a watt, 1 mW = 0.001 W). At very low frequencies (50 Hz, for example) the electric and magnetic fields are considered separately. At high frequencies, the electric and magnetic fields are inseparable and are collectively designated electromagnetic wave or electromagnetic field. In an electromagnetic wave the electrical and magnetic components propagate perpendicular to each other in space. The word ray is usually used for high frequency radiation: in this case there is a transfer of energy (energy flow) in space. For low frequencies, energy radiation is negligible. For that reason, people usually say fields, although this word is also sometimes used for high frequencies. Fig. 1 : schematic representation of an electromagnetic wave.



Frequency and wavelength The frequency of an electromagnetic wave is the number of peaks that pass in one second. One cycle per second is one hertz (Hz). One cycle per second is one hertz (Hz). Derivative units are used for high frequencies such as the kilohertz (1 kHz = 1,000 hertz), megahertz (1 mHz = one million hertz), gigahertz (1 GHz = 1,000 million hertz). Derivative units: milli (m), micro (μ): 1 mW = 1 milliwatt = 0.001 W or one thousandth of a watt; 1 μT = 1 microtesla = 0.000001 T kilo (k), mega (M), giga (G): 1 kHz = 1 kilohertz = 1,000 Hz; 1 MHz = 1 megahertz = 1 million Hz; 1 GHz = 1 gigahertz = 1 billion hertz The distance between two peaks is the wavelength (expressed in metres, millimetres, micrometres, etc.). The higher the frequency, the smaller the wavelength.



A wave’s phase The phase expresses how much delay one wave has with respect to another wave. The phase is expressed in degrees or wavelengths (1 wavelength = 360°). If two waves are parallel, the phase difference is 0. These waves are then in phase. If this is not the case, then they are out of phase. If two waves have a phase difference equal to the half of the wavelength (180°), then they are in opposition, or in antiphase. Two waves in antiphase cancel each other out. Waves that are in phase



Waves that are out of phase



Fig. 2, Wikipedia, User Kieff



Example: Electricity is generated in three phases A generator in a power plant consists of three separate windings that are arranged spatially 120° from each other. Because the generator continually turns past these windings, and passes them one by one, the voltages generated are not at their maximums at the same time; the three voltages are 120° out of phase (see Fig. 2). This explains the name three-phase voltage.



The Electromagnetic spectrum Radio waves, infrared light, visible light, ultraviolet light, x-rays, gamma rays, these are all electromagnetic waves. They only differ from one another in frequency: the faster the waves follow each other, the higher the frequency. The frequency determines the type of wave, its specific properties and the application. Our bodies react differently to waves at different frequencies.



An electromagnetic wave transports energy in small packets, called photons. The higher the frequency, the higher the photon energy. The complete range of electromagnetic waves is called the electromagnetic spectrum. This spectrum includes both ionising and non-ionising radiation, depending on the frequency and therefore the photon energy.



Fig. 4, source: www.infogsm.be Energy-rich photons are capable of knocking electrons away from atoms and molecules that they encounter. The atoms and molecules then become electrically charged: this is called ionisation. Electromagnetic waves in which the photons’ energy is not great enough to cause ionisation fall under non-ionising radiation. Electromagnetic radiation from artificial sources – electricity, microwaves, mobile phones – are in this part of the spectrum. The transition range is in ultraviolet light. Gamma rays, x-rays and part of the ultraviolet spectrum rays are ionising radiation. Non-ionising radiation includes ultraviolet light with a lower frequency, visible light, infrared radiation, radio waves and electromagnetic fields of intermediate and extremely low frequencies (IF and ELF fields). http://www.health.belgium.be/eportal/Environment/Electromagnetic_fields/generalconcepts/index.ht m --



Electromagnetic fields



Electromagnetism Electromagnetic forces are present throughout nature. These forces are of critical importance for life. They hold molecules together, as chemical bonding is based on electromagnetism. Electromagnetism lights and feeds our world, because light is an electromagnetic wave and plants use its energy to make nutrients (sugars). The control of electromagnetism has made many modern technologies possible, including mobile telephony. But do these technologies also entail risks?



Forms of electromagnetic forces and radiation Electromagnetic radiation has many forms: gamma rays, x-rays, ultraviolet light, visible light, infrared light, radio waves… These varied forms of radiation are distinguished by the frequency of the electromagnetic wave and the connected energy. The interaction between radiation and matter is determined by this energy (and therefore the frequency). The most energetic radiation, namely gamma rays, x-rays and a certain part of ultraviolet light, are dangerous for our bodies because they are able to knock electrons out of atoms (ionisation) as a result of their high energy. Ultraviolet light can also cause harmful photochemical reactions in the skin (sometimes resulting in skin cancer). Less energetic non-ionising radiation – visible light, infrared light and radio waves – are absorbed by our bodies without such pernicious effects: • • • •



Light-sensitive cells deep in the eyes absorb light energy, so that we can discern all of the colours of visible light. Light is reflected by all sorts of objects, making them visible. Infrared light can be felt as heat when its energy is absorbed by the skin. Our body also emits infrared radiation (and even some radio waves). Radio waves cannot be felt, although their energy is also converted into heat. The absorption of radio wave energy occurs under the skin, beyond the heat-sensitive cells. Electromagnetic fields with a low frequency transmit very little energy. They have a different interaction with our bodies: they induce an electric current.



What are the health risks? Non-ionising electromagnetic radiation starts various biological processes. The only risk occurs when the radiation is too strong: • •



People need visible light, but light that is too strong can be dangerous. Laser light, for example, can cause irreparable damage to the eyes. The conversion of infrared and radio waves into heat does not cause any problems for our bodies. Just like every other warm-blooded animal, humans can produce heat themselves or give it off in order to control our body temperature. Our body reacts to changes in temperature



•



with built-in mechanisms for cooling or heating. Our bodies’ compensation mechanisms are not unlimited, however. Intensive heat absorption puts pressure on our bodies’ systems and should be avoided. There are naturally very small electric currents present in our bodies. For example, nerves send signals with electric impulses. But strong currents caused by external sources can stimulate muscles or nerves or influence other biological processes.



Read more In order to protect people against these risks, there are exposure limits set. The way that these limits are determined is explained in the brochure. « Electromagnetic fields and health: your guide to the electromagnetic landscape ». Frequently asked questions are answered in the information sheets: Extremely low frequencies (ELF): overhead transmission lines and other electrical facilities, electrical equipment, electric vehicles... Electricity and health Electromagnetic hypersensitivity High frequencies, or radio frequencies (RF): radio or TV broadcasts, radar, mobile telephony… Mobile phones and health Wireless devices Electromagnetic hypersensitivity When you come across a technical term that you don’t know, don’t hesitate to go and check the “General Notions” page. http://www.health.belgium.be/eportal/Environment/Electromagnetic_fields/index.htm
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I.



Measures



What are the exact implications of the measures ? On August the 30th 2013, two royal decrees1 were published introducing the following measures. Salesmen are obliged to mention the radiation rate (or SAR: “specific absorption rate”) of mobile phones: a. on the point of sale for every type of mobile phones, b. in publicity and when selling over the internet, if other technical features are provided as well. Producers and wholesalers are obliged to announce the SAR to the distributors of their products, to allow them to communicate this on the point of sale. The SAR-value has to be labelled with the letter A, B, C, D or E, indicating the SAR category. -



A: SAR < 0,4 W/kg, B: 0,4 ≤ SAR < 0,8 W/kg, C: 0,8 ≤ SAR < 1,2 W/kg, D: 1,2 ≤SAR < 1,6 W/kg, E: 1,6 ≤ SAR ≤ 2 W/kg.



It also becomes compulsory to display a poster on the point of sale, explaining the SAR-value categories and giving the advice to make phone calls wearing an earpiece and to choose a mobile phone with a lower radiation value. “Think about your health – use your mobile phone moderately, make your calls wearing an earpiece and choose a set with a lower SAR value). A prohibition is introduced on the sale of and advertising for mobile phones especially designed for small children (adapted mobile phones with reduced functionality, appropriate for children up to the age of 7).



1



RD of July 30 concerning the prohibition of marketing mobile telephones especially designed for young children; RD of July 30 concerning the availability of consumer information about the specific absorption rate of mobile telephones and concerning the publicity for mobile telephones
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Why were these measures taken ? According to the International Agency for Research on Cancer (IARC, 2011) there may be a higher risk for brain cancer in case of intensive use of a mobile phone. That is why the IARC classified radio waves as potentially carcinogenic (Group 2B). While waiting for clearer scientific conclusions, precautionary measures are considered to be necessary. Meanwhile the radiation debate has got a new, judicial dimension with regard to the responsibility : an Italian law court has recently granted the claims of an Italian businessman who argued that his tumor was due to excessive mobile phone use and that damages had to be paid. The Italian businessman blamed the authorities for insufficient communication about the health risks of excessive mobile phone use. In Belgium the authorities take communication actions in order to urge the population to be more careful when using mobile phones (updates and reprints of brochures, information on the portal website, answering questions from citizens). And yet this is not considered to be enough. The consumer cannot be held sole responsible in the radiation issue. It is not easy to resist to social trends and to consumption pressure. The new measures are meant to complete and to reinforce the political framework around the radiation issue. Top What is the purpose ? The measures are meant to allow the consumer choosing a mobile phone to take the SAR-value into account. These values are measured in the EU conformity evaluation procedure and are already made available on the producers’ websites and their technical documentation. If the value is also available in the shop, the consumer can more easily consider it in choosing what mobile phone he will buy. Extra attention is paid to children : they have early contacts with mobile phones (dads or mums phone, and even their own at an early age). The total exposure during their life will thus be more important than today’s adults. This is already a reason for extra caution, considering the IARC classification. Moreover children absorb more mobile phone radiation than adults (2 times more for the brain, 10 times more for the skull marrow). Prohibiting publicity is meant to reduce offer and demand for mobile phones in this category of users. 3



In Belgium the penetration rate of mobile phones is over 100% (this means that in Belgium there are more SIM cards in circulation than there are inhabitants). About 4% of the mobile phone users (400.000) in Belgium2 make calls for more than 30 minutes a day (“the risk level” in long term use), whether or not wearing ear plugs. According to a study performed by OIVO in 2011, “Youth and mobile phones”, there is a rising trend in youth : at the age of 12 almost all children have a mobile phone ( a 15% increase compared to 2009), at the age of 10, about 2 out of 3 children have one (a 21% increase). The mobile phone is mostly used for text messages, chats and other services, but also more and more for making calls. What is more, out of 5 young people only 1 observes the parents’ advice on the duration and frequency of mobile calls. Top What’s the timing? Both these royal decrees have full effect 6 months after publication (i.e. on March 1st, 2014 in order to allow enough time for the salespeople of mobile phones to adapt. Top Who will control the execution of these royal decrees, and what penalty can be inflicted on offenders ? Violations of these RD’s stipulations will be traced by the control officers of the Federal public services for Public Health and Economy. The offender will first receive a warning. If not put into effect, other measures will be taken, such as a fine. Depending on the violation the procedures and fines may vary. For example, the offender risks a fine between € 52 and € 120.000 for not communicating the SAR-value. Top II.



SAR



Does the SAR value correspond to the actual exposure ? The SAR-value expresses the maximum exposure a phone set can produce. The actual exposure varies. This can be compared to the CO2 emission in cars : the CO2 emission indicated by the manufacturer is the emission for one specific driving style, but in reality there are many driving styles.
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According to a study performed by the FPS Health, Food chain safety and Environment, in cooperation with the Belgian operators.
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The actual exposure varies 1) because the transmitting power of a mobile phone depends on the receiving quality. If the receiving quality is excellent, the transmitting power (as well as the exposure) are much lower than when the receiving quality is low. In turn, the receiving quality depends on your distance to a mobile phone mast, on whether there are obstacles obstructing the signal (thick walls, basement) and on whether the user is moving or not (train, car). 2) depending on the way you use your mobile phone. If you make a call with your phone near your ear, the exposure is higher. If you call wearing an earpiece, your exposure is much lower. 3) depending on how efficiently a mobile phone adapts to the receiving conditions. According to statistic research conducted by the IARC3, a mobile phone transmits on maximum power during 40% of its calling time. The average transmission power amounts to only half the maximum power. Equal proportions also apply to SAR. The SAR-value is only an indication for the actual exposure of mobile phone users, even if it is not an exact value which will often occur in practice. Knowing the SAR-value will make mobile phone users aware and stimulate them to buy a low radiation set. Remark : buying a mobile phone having a low SAR value should not bring the user to the idea to make phone calls for hours. It is better to use an earpiece, especially when making long calls. Top Why is the SAR-value still important while using an earpiece is much better? It is best to consider both. Choosing a low SAR mobile phone the exposure can be reduced 3 to 10 times. Wearing an earpiece the exposure is reduced hundreds of times. If one uses an earpiece all the time, i.e. for both incoming and outgoing calls, one does not need to buy a lower SAR mobile phone. The same applies for people using their mobile phone only to send text messages, and never to make a call. Top



Vrijheid M et al. “Determinants of mobile phone output power in a multinational study: implications for exposure assessment”. Occup Environ Med. 2009 Oct; 66(10):664-71. 3
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Which earpieces are better ? The wired or the wireless ones ? Wired earpieces emit no radiation as such, but they can capture radio waves produced by a mobile phone and conduct them to the head. However the exposure of the head is 10 to 30 times lower when using a wired earpiece than when you hold your mobile next to your ear. A Bluetooth earpiece is in wireless contact with your mobile phone, which means that it transmits radio waves. But the exposure by a Bluetooth earpiece is very low: 300 to 1000 times lower than a mobile phone. Top Should we not focus more on phone masts ? As a matter of fact, they too, transmit radio waves. The IARC conclusion is about mobile phones in the first place. According to IARC, research on cancer incidence around phone masts is still insufficiently conclusive. Top Why does the RD not apply to WiFi, DECT-phones, babyphones and other radio wave transmitting products? In its conclusion, IARC classifies all radio waves as potentially carcinogenic. From that point of view there should be an equal treatment of all devices transmitting radio waves. But the IARC conclusion is mainly based on research with mobile phones, and less with wireless house phones (such as DECT). These devices have the highest transmission power and are often used. All other devices are not used next to the head or produce a much lower exposure. Besides, their SAR-values are rarely measured/known. The SAR-value in DECT-phones is about 3-5 times lower than in mobile phones. Besides these devices are often exempted from measurements. The SAR values of DECT-phones vary little, they are not always available and they are less relevant in the radiation debate. Top Can a mobile phone with a lower SAR-value produce a higher exposure than a mobile phone with a higher SAR-value ? This may happen from time to time. A mobile phone adapts its transmission power to the circumstances. That is why the actual exposure may vary. Generally speaking, on an average over a long term period, the exposure with a mobile phone having a lower SAR will be lower than with a mobile phone having a higher SAR.
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This is different for the mobile phones that allow calling over UMTS (the 3G-network), like smartphones. 3G-networks are far more efficient. Thus,the average transmission power of such a mobile phone doesn’t amount to half the maximum value, but only to a few percent, provided however the 3G-reception is good everywhere. In case of bad reception within the 3G-network, the mobile phone switches to the classical mobile phone network (2G-network). Top How should the SAR-value be displayed? There is no obligation to print a distinct label with a value scale. The SAR-value has to be indicated next to every type of mobile phones, along with a letter (A, B, C, D or E) subdividing the SAR-values into classes. This can simply be done on the price label, next to the other technical features of the product, such as the network, memory etc. Here’s an expample: Mobile phone



Label



Brand X type y SAR = 0,218 W/kg



Price : XX Euro …. SAR: 0,2 W/kg (A)



Brand A type c SAR = 0,562 W/kg



Prijs: XX Euro …. SAR: 0,6 W/kg (B)



Top The obligation to search for the SAR-value “somewhere” can lead to mistakes. The manufacturer has to have the SAR-values. Indeed, the producer has the obligation to have each type of device measured before it is marketed. The SAR-value is also often mentioned in the device’s manual. Apart from the user’s manual, salespeople can consult the websites of the Mobile Manufacturers Forum, www.mmfai.org or the manufacturer’s website. Importers have an obligation as well : they have to communicate the SAR-values to their distributors. If the SAR data are collected by the importers, this means a minimal cost and minimal error chance when adding these data to the sales label. There is a transition period of six months, providing the salespeople enough time to prepare. Top
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The organization of these measures is more efficient on a European level. Indeed. But the European level has not reached this point yet. At the moment there is also a limit SAR-value on the EU-level (2 W/kg). This has been established on the basis of known short term effects. The norm does not consider potential long term effects such as cancer (see IARC classification). Based on the precautionary principle, Belgium does not wait to take action. Top There are American SAR-values and European SAR-values, which can cause confusion. Indeed, the European and American norms are different. The European SAR-value is measured per 10 grams of tissue. The maximum value is 2 W/kg. The American SAR-value however is measured per 1 gram of tissue, and the maximum permitted value is 1,6 W/kg. For mobile phones manufactured outside the European Union, mostly both values are mentioned on product websites and in user’s manuals. Before a mobile phone is marketed in Europe, its radiation has to be measured according to the European norms. If no European SAR-value is known, the product must not be sold on the European market. Top How long/how intensively can I use a mobile phone before running risks for brain cancer ? The scientific data are not clear enough to make such statements. The IARC conclusion is generally uncertain: radio waves have only been classified as “potentially” carcinogenic. Studies refer to a higher risk for glioma, and in a less certain degree for acoustic neuroma related to long term use of a mobile phone, with an aggregated calling time of over 1500-2000 hours in 10 years. This corresponds to 30 minutes a day. Top Does the radiation level depend on the mobile phone type ? No. There are smartphones having a low SAR-value and common mobile phones with a high SAR-value. However a distinction should be made between the maximum SAR value (indicated by the manufacturer) and the actual average SAR-value that is relevant for the user. The latter depends on the way the device is used (with or without earplugs), the reception and the network type. A mobile phone used over the 3G network generally has a lower average transmission power (and hence a lower average SAR-value), provided there is a good 3Greception. Top
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What is a good/bad/average SAR-value? In Europe, the official limit SAR value for mobile phones is 2 W/kg. The CE-sign on a mobile phone package proves the device has been tested and meets the European security norms. Most values are between 0,1 W/kg and 1,5 W/kg, with an average around 1 W/kg. In some countries an additional label is given to mobile phones with a lower SAR-value. The German Blaue Engel label, for instance, demands 0,6 W/kg as a condition to be qualified. Top Where can I check whether my mobile phone has a good or a bad SAR-value? You can check out to which category your mobile phone belongs. The lowest SAR-values are in category A, the highest in category E. - A: SAR < 0,4 W/kg, - B: 0,4 ≤ SAR < 0,8 W/kg, - C: 0,8 ≤ SAR < 1,2 W/kg, - D: 1,2 ≤SAR < 1,6 W/kg, - E: 1,6 ≤ SAR ≤ 2 W/kg. Top Are there certain mobile phone brands that have better scores in the field of SAR-values? According to the list of the German authority Bundesamt für Strahlenschutz (www.bfs.de), almost all brands have low radiation mobile phones. Top Is Belgium the first European country where displaying the SAR-value becomes obligatory? No, France was first. There, it has been obligatory since 2003 to indicate the SAR-value in the user’s manuals of mobile phones. In order to improve the consumer’s information, the French government has made it obligatory in 2009 to display the SAR-value of mobile phones. The SARvalue has to be indicated on a label on the point of sale, and also has to be mentioned in all publicity messages. Besides, points of sale and publicity have to mention the definition of SAR, as well as the regulatory maximum value (2 W/kg). In France it is forbidden to make publicity for selling or using mobile phones for children under the age of 14. It is also prohibited for pupils to use a mobile phone at school during classes. In Belgium, the large public is regularly informed by the brochure “Mobile phones and health” and on the website www.health.belgium.be. Top
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Will the consumer really consider the SAR-value when buying a mobile phone? We can compare this with the energy label on household devices (made obligatory by the EU). The consumer can use the SAR-value to make his choice between two devices that are equivalent on other features. In the long run, producers will take that into account and the market will shift to more economical mobile phones and consequently to mobile phones with a lower radiation value. Top III.



Prohibition on publicity and sale of mobile phones for children.



What is the exact meaning of this measure? Publicity recommending the use of mobile phones by children is forbidden: publicity addressed to children under the age of 7 and conducted in shows for children on radio and television, in magazines for children or in print or on websites addressing the same age group. Furthermore a prohibition is introduced on the sale of mobile phones especially designed for small children (adapted mobile phones with restricted functionality, specifically suitable for children up to 7 years). Top Why are these measures taken? The prohibition on publicity will inhibit the offer and demand for mobile phones in this users category. Many parents give their children a mobile phone to protect them better (in danger,…) and in order to have a more secure feeling. We do not want children to stop making calls, we want them to make a well-considered use of their mobile phone, and parents and children to be aware of the risks. Children have their first contact with mobile phones at an early age. The total exposure during their life will thus be more important than today’s adults. This is already a reason for extra caution, considering the IARC classification. Moreover children absorb more mobile phone radiation than adults (2 times more for the brain, 10 times more for the skull marrow). According to a study performed by OIVO in 2011, “Youth and mobile phones”, there is a rising trend in youth : at the age of 12 almost all children have a mobile phone (a 15% increase compared to 2009), at the age of 10, about 2 out of 3 children have one (a 21% increase). The mobile phone is mostly used for text messages, chats and other services, but also more and more for making calls. What is more, out of 5 young people only 1 observes the parents’ advice on the duration and frequency of mobile calls. Top
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Children can be faced to advertising in all media addressed to adults (newspapers, bus shelters, television, etc...). Should this publicity also be prohibited? The Royal Decree prohibits publicity addressing children specifically. The consequences of the RD are not applicable to publicity messages in age neutral or adult context. Mobile phones designed for children: how can we distinct them and why is there a prohibition up to 7 years and not 8 years for example ? We mean mobile phones especially designed for small children, looking like toys and have a minimum of buttons. Older children already know how to use an ‘adult’ mobile phone and probably prefer such an ‘adult’ mobile phone. One of the features to make a clear distinction of products that are made for children, is also the way the manufacturer determines his target group, and whether he has designed a device especially for children, and markets it as such. The following mobile phones must no longer be sold:
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The mobile phone below is in fact a common mobile phone with a more playful design. This mobile phone may be sold :



The mobile phone below is very simple to operate and can be used by small children, but also by other users (elderly people). If this mobile phone is offered as a specific device for small children, it must not be marketed in Belgium.
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