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BBIIFTAPCKO CMUCAHUE 3A OBLLUECTBEHO 3[PABE
ODULINAITHO N3OAHUE HA HALIMOHATNHKUA LEEHTBP MO
OMNA3BAHE HA OBLUECTBEHOTO 3[1PABE

LIEN 1 OBXBAT

“Bbnrapcko cnucaHue 3a o6LLEeCTBEHO 3apaBe” € MHOronpoguIHO CrnucaHue,
KOETO BKMtouBa Nybnukauum B obnactta Ha 3apaBHaTa NnonuTUKa 1 npakTuka,

30PaBHIS MEHUIKMBHT 1 UKOHOMUKA, enuOemMuomnonvs Ha
HENHMEKLMO3HNTE 1 3apasHuTe BONECTH, 3paBe Ha HAceneHNeTo

(eHuTe,QeLara), NPOMoLMs Ha 34paBeTo 1 npodunakTuka Ha Gonecture,
OKOMHa Cpefa W 3paBe, TPyLoBa MeANLMHA, XPaHU 1 XpaHeHe, KpU3WCHN

CUTYyaLum 1 0BLLeCTBEHO 3apaBe, NCUXMYHO 3apase. CnncaHneTo Aasa
opym 3a Auckycus no akTyanHu npobnemn Ha obLLeCTBEHOTO 3apaBe B
Bwnrapus, EBpona, CALL u ap. cTpanu. B cneuyuanyu npunoxexus ce
nybnukyBaT mMatepnanu, NOCBETEHWN Ha aKTyanH1 TEMM, MPOy4BaHus,

pestomeTa 1 JoKnaau o1 MexayHapoAHu U HauuoHanHu Hay4yHu (bopyMM n

Kpbrnu Macu. CncaHneTo Uma 3a Lien fa nonynsapuanpa 1 Hacbp4asa

n3cneaBaHung, ,El06pVI NPAKTUKK, NONUTUKK, yNpaBneHue n 06paaoBaH|/|e B

obnacTTa Ha 06LLeCTBEHOTO 3apaBe. M3nu3a B 4 KHKKM FOAULLIHO Ha
6brrapckv u aHrnMACKM e3uK, ny6rvkyBaHW Ha MHTEPHET CTpaHULaTa Ha
HaumoHanHms LeHTbp No obLecTBEHOTO 3apaBe aHanu3m
(http://ncpha.government.bg)
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8th Initernational Workshop on
Biological {ffects of Electromagnelic Tielda
21-26 September 2014, Varna, Bulgaria

BNOJIOMrMYHO JENCTBUE HA
EJIEKTPOMAIHUTHUTE NOJIETA
KPATKO OTrMNCAHUIE HA HAYYHUTE

PE3YJITATU OT 8- MEXKAYHAPOLHA
PABOTHA CPELLA,
21-26 CEINTEMBPW 2014 I,
BAPHA, BBJITAPVIA

Tpaouyuonnama 3a CpeduzemHOMOpCKUme cmpa-
Hu Meosicoynapoona pabomua cpewja no 6uUoI02UYHU
ehekmu na enexmpomacHumnume nonema (EMII)
cvopa yuenu om 27 Ovporcasu, nogevemo cmpa-
Hu-unenku Ha Eeponetickus cvio3, a cvujo u om opy-
eu cmpanu, kamo Apmenus, Eeunem, Unous, Hpawn,
Manaiizus, Ilepy, Pycus, CAIL, Typyus, Anonus.

Hayunume cvobwenus 6saxa ¢okycupanu OcHO8-
HO 8bPXY KA4eCmeOmo HA HAYYHUME U3CIe08AHUS.,
30pasemo Ha pabomewume U HACELEHUEMO U CbEPe-
MeHHOmOo 3axkoHodamencmgo ¢ Eepona 6 obracmma
HA HeUOHU3Upawume 1b4eHusl.

Opzanuszupanume cecuu no: ,,Kauecmeo na Hayunu-
me uzcneoganus”, ,, Mamepsane, oyenka, mooeaupame
u dozumempusi HA eleKmpomacHumHume noiema’’,
,buopusuxa u 6uonoeus npu erexkmpomMacHUMHU
e3aumooelcmeus”, , Meduyurncku npuiodxceHus Ha
enexmpomazuumuume noisema u YB nvuenue”, ,, Ko-
MYHUKAYUsL HA PUCKA U NOJUMUKA 30 NOCMU2AHe HA
npuHyuna Ha npesanmusrnocm’, ,, 30pase u b6ezonac-
Hocm npu paboma”, ,, Obwecmeeno 30pase’’, ,,3a-
Konooamencmeo 6 Eepona no metionusupawu nvue-
Hus'", 0a00Xa 6b3MOANCHOCH 3A NPEOCMABSIHE HA HOBU
HAyyHU pe3yimamu u OUCKYCUU N0 MeMU, KOUmo cd
CUTHO ,,4y8cmeumennu’ 8 nocieonume 200UHU NO
OmMHOUleHUe HA NPOMUBOPEYUAMA 8 HAYKAMA.

Hsakou om ocHosHume Hayunu NOCMUICEHUS, Npeo-
cmaeenu Ha mo3u opym u nyoOIUKY8aHUu 6 HACMO-
AWOmMo cnucanue, ca:

B o6nacmma na kauecmeomo na HayuHume u3-
cneoeanua: Hayunusm xomumem mna Eeponeticka-
ma komucus SCENIHR (Scientific Committee on

Emerging and Newly Identified Health Risks) oucky-
mupa npuemanemo u nyoauxKysanemo Ha ,,Pvxo600-
CMB0 3a HAYUHU U3CTIe08aHUsL 8 0OIACMMA HA efleK-
mpomazsHemuzma’’, Koemo 6KI0U8a MUHUMAIHUME
UBUCKBAHUA 3a OU3AUH HA HAYYHOMO U3CAe08aHe, C
yen Hamanaeane HA NPoOMueopequUsma 6 HayyHume
pe3yimamu u no-8UCOKU Kpumepuu 3d OYeHKd Ha
doxaszamencmeama 3a OUOLO2UYEH U 8pedeH eqheKkm
om 6v30elicmeuemo Ha HeuoOHUUpauume IbUeHUs
8vpxy uoseka. Cneyuaino BHUMAaHue e omoeneHo Ha
nomeHyuaInume ehexmu 6bpxy HepeHama cucmema
- Hegpo-nogedeH4yecKume HapyuleHus, pucKka om 6b3-
HUK8AHEe HA HeONAA3MU NOO eleKMPOMACHUMHO 6b3-
Oeticmaue; no-0b100KOmMo pazdoupane Ha 6uopu3zuy-
HUMmMe Mexanusmu Ha 3aumooeticmaue Ha noremama
C Jrcueume Opeanusmu, ocobeno 3a 0oKa3eawe Ha
ehexmu om enuoemuonocUYHU NPOYUBAHUSL, KOMOU-
HUPAHOMO Oelicmeue HA HellOHU3Upawume IbyeHuUs
¢ Opyeu ¢hakmopu Ha cpedama, 8b30elUCMEUemo Ha
MUTUMEMPOGUS OUANAZ0H HA eJleKMPOMACHUMHUME
nozema.

B oonacmma na komynukauuama na pucka: Awna-
JU3BM HA pe3yimamume 8 pasiuyHume cCmpauu no-
Ka368a HAMAlA68aAHe HA cmpaxoeeme cpeo HacelleHue-
mo, Koemo ce ObIJHCU OCHOBHO HA NPUNACAHEMO HA
Kauecmeenu npocpamu 3a KOMyHUKAYusi Ha puckd Ha
HAYUOHAJIHO HUBO. ,ZZuCKycuﬂma Oewe C8bpP3AdHA OC-
HOBHO C YCbBbPUIEHCMBAHE HA Me3U NPOocPaMu, mbuli
Kamo me ca paspabomeHu HA OCHO8AMA HA ,,MAK-
cumannus puck” u nopaou moea He ca 00CMAaAMbYHO
banancupanu ¢ peainume ycio8us.

wH3Mepeanus, oyenka, mooeaupane, 003umempus‘:
B masu obracm ca npeocmasenu Hogu KOMNIOMbPHU
Memoou 3a MOOenupare, yCb8bpPUeHCMEAHU U ¢ MHO-
20 NO-BUCOKA MOYHOCH 34 OYEHKA HA eKCNO3UYUsma.
Ipeonooicenu ca Hogu Mooenu, OCHOBAHU HA XOMO2EH-
HU XApaKmepucmuxy Ha Y08euKa 2idea ¢ Memainu
ouuIa, MoOeau Ha 4o8ex, U3noazeauy ,,smart” ycmpoti-
CMBa, KAKMo U MOOeIU 3d AHAIU3 HA 8b30elicmBEUemo
HA U3TBYBAHEMO OM MOOUIHU MmenedoHU 8 DPedaHO
speme. Hosocmu ca npeocmasenu 6 obracmma Ha
usmepeanusama 6 pabomuama cpeoa ¢ ycmpoucmaed,
npunazawu AMP mexuonocuu.
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wHosomo 3axonooamencmeo ¢ Eepona“: Tpancno-
Hupanemo na [upexmusa 2013/35/EK 3a pabomewu
6 ycnosus na EMII mpsb6ea oa 3aevpuiu na 1.07.2016
2. 6 cmpanume-unenku. Qocvoena be comogHocmma
HA BCAKA eOHa Om O0bpicasume 3a 6bEEHCOAHEMO
Ha HOGUME SPAHUYHU CMOUHOCMU, KAKMO U HA NO-
Jqumukama 3a 3awuma Ha pabomewume. JJUCKycus
bewe nposedena u 8vPXy 3awumama Ha pabomeuju-
me ¢ U3KyCmeeHu U3MoYHUyu Ha ONMU4HU JbYeHUsl,
KAKMo U Ha HAceleHUuemo, Usnoi3eauo Coiapuymu.
Jlokazamencmeama 2o06opsim 3a CUIHO 3A8UULEH PUCK
Om KOJICHA MeNAHOMA, C8bP3aAHA C 0DIbYBAHEMO C
VB nvuenue.

B oonacmma na ,,6uoguzuxkama u ouonozuama nHa
CJIeKMPOMAZHUMHUME 83AUMOOeICmEUn* Os1xa 00-
CbOeHU OCHOBHU MEeXAHUIMU HA OUON02UYHU ehekmu
om o0b6avyYsaHe ¢ pA3IUYHU YeCMOMHU 00X8amu Hd
nvuenuemo. Haii-cepuoznume pesynmamu myx 6sxa
CB8BbP3AHU C BbIMOJNCHUME ,,HemepMUuyHU ehexmu”,
KOUMO 00CKOPO 05XA He2IUNCUPAHU NPU Pa3padom-
6aHemMO HA 2PAHUYHU CMOUHOCMU 34 eKCNO3UYUSL.
Jluckymupanu 6sxa nHogume nooxoou 3a npuiacane
HA HAY4YHa Memoooa02us Npu U3C1e08aHus ¢ 000po-
B0IYU.

wIIpunoscenuama na HeiloHu3upawume 1b4eHUA 8
Meouyunama* ob6edunu yuenume Kovm 00wy nooxoo
npu npuiazane Ha pasiudHume HeuoHUUpauu ivye-
HUSL — eNeKMPOMASHUMHU NOJemd, MASHUMHU UMY~
cu, AMP, onmuunu, nazepuu 1vyeHus, npu oyeHKama
HA NONOACUMETHUSL epeKm Om 8b30eUCMBUEeO UM
8bpXY nayueHmume, KAKMo U NPu 3auumama Ha me-
OUYUHCKUS NePCOHAT, NPULA2auy me3u MmexHoI02Ul.

»w30pasemo u Oezonachocmma npu padboma 6 yc-
106U HA HEUOHU3UPAWU TbUEHUA ce u3caedsd ¢
HOBU MemoOoU 3a OYEeHKA HA KYyMYIamuenus eghexm,
npu OYeHKama Ha pa3iuvHu OONbIHUMENHU ¢hak-
mopu Ha cpeoamad, KAKmMo u Ha HeOna2onpusmuu
Hasuyu Ha pabomewume 8bpxy 30PAGHOMO UM CbC-
mosinue. Puckosume Konmuneenmu ocmaeam me3su,
pabomewju 8 memanypausama, 60€HHOMO 0el0, KOMY-
Hukayuume, ¢usuomepanusma, AMP.

Egexmume na évzoeitcmeue na EMII ¢vpxy nace-
Jaenuemo (00uiecmeeHo 30paese) ce u3Cie08am Cbe
CepuUo3HU enudemMuonrocudHU N00X00uU npu 1uyad, npu-
Jazawu ycmpoucmea 3a UsKyCmeeH men, dcuseeuju
6 cepaou ¢ mpancpopmamopu, 8 ycio8us Ha 20aAMA
2bemoma Ha 6a308u CMAHYyuu 3a MOOUIHA KOMYHU-
Kayusi u Ha Opyau meieKoMYHUKAYUOHHU U3MOYHU-
yu. Haii-cepuoznume npobremu ca cevpsanu ¢ Jnu-
yama, obasasawu cede cu 3a ,,c8PHLXYYECMBUMETHU
kvm EMII, koemo e 3abonsisane, 6KII04EHO 8 MHO2O
CMPAaHu Kamo HO30J102UYHA eOUHUYA, HO He C8BP3AHO
¢ 8v30elicmeuemo Ha avyeHus. /fuckymupano beue

HUCKOMO HUBO HA NPUNA2AHAMA USMEPEAMENHA Ana-
pamypa 3a yeaume na ooujecmeeHomo 30page 8 MHO-
20 Cmpauu, Koemo cv30a6d HeCu2ypHoCcm npu OyeH-
Ka Ha pe3yimamume om U3cieo8aHusimad.

B 3akniouenue, npedcmagenume nyoiuKayuu 6 cnu-
CAHUemo ca cepuo3na Ho8OCm 8 0OIACMMA HA eJleK-
MPOMAZHUMOOUONO2UAMA, 0COOEHO 3a NOCIeOHume
coounu. Te npedcmaesam Cv8PEMEHHOMO HUBO HA
ma3u nayka 6 Espona u ¢ céema. [Ipucvcmeuemo u
yuacmuemo 6 HayyHume OUCKYCUU HA 20eMU MediC-
OYHAPOOHU OP2aAHU3AYUU, HA CEEMOBHO U3BECHHU
VUEHU Om YL C85IM, CNOMOCHA 34 CEPUOZHO NOBGUULA-
8aHe HA HAYYHOMO HUBO HA MPAOUYUOHHUME PAOON-
Hu cpewgu Ha CpeduzemMHOMOPCKUmMe CmMpaHu.

3a ocvwecmeasanemo na maszu pabomua cpewd, Kax-
Mo u nYOIUKYBAHEMO HA HALI-NPECTNUNCHUME HAYYHU
pesyimamu, cnomocna Ilpoexm BI' 07. [Ipoecpama
,, Mnuyuamueu 3a obuecmeeno 30pase’, ¢ punamnco-
eéama nomowy na Hopeedxcxkus gunancoe mexanusvm
2009-2014 u na Eeponeiickus ¢ounancos mexanuzovm
2009-2014 2. no mema: ,,Ycvevpuiencmseane na KoH-
Mpona u Ha UHPOPMAYUOHHUME CUCTNEMU 8 NPEBEH-
yuama Ha pucka 6 30pageonassanemo”.

Hoy. M. H3paen, o.m.,

Ilpedceoamen na ope.xomumem Ha

8-ma medsicoynapoona pabomua cpewsa

., buonozuunu ecpexmu na EMII" u
Pvrosooumen na Ilpoexm BI" 07, ITIIC 01
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8th International Workshop on
Biological {ffects of Electromagnelic Fields
21-26 September 2014, Varna, Bulgaria

BIOLOGICAL EFFECT OF
BIOLOGICAL EFFECTS OF
ELECTROMAGNETIC FIELDS
BRIEF DESCRIPTION OF THE
SCIENTIFIC RESULTS OF THE 8™
INTERNATIONAL WORKSHORP -
21 TO 26 SEPTEMBER 2014,
VARNA, BULGARIA

Short overview:

The 8th International Workshop on Biological effects
of Electromagnetic Fields completed. The main
challenge of this Workshop was to gather scientists
from 27 countries, most of them from Europe, and also
from Armenia, Egypt, India, Iran, Japan, Malaysia,
Peru, Russia, Turkey, USA.

Since this meeting was focused on few directions,
mainly “quality of science” and “occupational/public
health and new European legislation”, it achieved very
high quality of presentations in comparison with many
other meetings in this field before.

The organization of round tables on “European
legislation in the field of EMF and optical radiation”,
“risk communication programmes and policy”, “new
projects in the field of non-ionizing radiation” were
new approach giving the possibility for discussion and
possible future research and decisions.

Several sessions: “Quality of science”, “Measurement,
exposure, modeling, dosimetry”, “Human exposure
standards”, “Biophysics and biology”, “Medical
applications of EMF and UV, “Occupational health
and safety”, “Public health”, covered wide spectrum
of the contemporary research studies in the field of
non-ionizing radiation focused on human health, and
also the main scientific interests of all participants.

Exposure and risk assessment of UV radiation in
different occupations was discussed together with
similar topics concerning other frequency ranges as a

part of non-ionizing radiation health and safety.

The youth session, and the competition between the
students for the “young scientists’ award” gave a
special spirit of the Workshop.

Some of the main outcomes from the different sessions
are as follows:

Quality of science:
management

Risk communication and

Council Recommendations invites the Commission
to encourage research, to promote consensus on
guidelines and to keep the matter under review. The EU
policy is based on best available scientific knowledge,
and the SCENIHR looks for gaps in knowledge. It gives
particular attention on potential adverse effect on
nervous system, including neurobehavioral disorders
and on the risk of neoplastic diseases, understanding
biophysical mechanisms of biological effects and
epidemiological findings, the potential effect of co-
exposure to other factors in the environment, adverse
effects of THz range. The new idea is to develop a set
of prioritized research recommendations updating
previous efforts in this area (in particular by the
SCENIHR and the WHQO). These recommendations
should include methodological guidance on the
experimental design and minimum requirements to
ensure data quality and usability for risk assessment.

Public concern on EMF exposures decreases in most of
the countries in the world. This phenomenon is a result
of implementation of risk communication programmes
as some countries presented (Japan, Bulgaria and
others).

Meanwhile, risk communication programmes needs to
be improved because it is based only on pick out worst
case results, and it is imbalanced.

Measurement, exposure, modeling, dosimetry

New approaches in the field of measurements and
exposure assessment in the near field zone were
presented, also for evaluation of the SAR values in the
close proximity to the source.

Modelling of human exposure in the low and RF

4 B Supplement, Vol.7, N- 2(1) I BULGARIAN JOURNAL OF PUBLIC HEALTH M 2015 W BbJITAPCKO CMUCAHUE 3A OBLUECTBEHO 3[IPABE M Cneuyuanxo uspanue, Tom 7, Kn. 2(1)



ranges were proposed for improving the uncertainty
in exposure assessment and dosimetry. New models,
as surface-based model of the human body, numerical
model of human homogeneous head with metallic
glasses, models for evaluation of the exposure from
smart meters and for real-time signal analyses by
mobile phones’ exposure were presented.

Several papers concerning methods for assessment
of SAR values from mobile phones, smart meters
presented original methods for evaluation.

One of the main focuses in this session was the
improvement of the calibration methods, far vs. near
field assessment of the exposure, the influence of the
human body on the uncertainty of measurements.

Power frequency magnetic field was discussed
concerning details in exposure assessment.

Human exposure standards

The main topic of the presentations, also of the
discussion on the round table was the EU Directive
2013/35/EU that is in a stage of transposition in
national legislation of the Member states. Most of
the countries are not prepared for this transposition,
and they wait for the Practical Guide that should be
prepared by the European Commission.

Thediscussion covered also the methods for compliance
with this Directive, also the way for harmonization in
the field of EMF human exposure between European
countries and others, as Russia, Latin America.

Similar situation exists concerning the Directive
2006/25/EC for optical radiation: the Practical Guide
is not transposed in national legislation in some
countries (including Bulgaria) that complicates the
practical implementation of the measures.

Special questionnaire for determining of various
measures used in international guidelines and EU
Directive 2013/35/EU was discussed and disseminated
amongst the participants. Results are in processing,
and general conclusions will be available in the near
future.

Biophysics and biology

First, in this session, the hypersensitivity phenomena
were discussed. The question was: if these phenomena
exist or this is other type of senmsitivity that people
associate with EMF exposure. Cell hydration was
one of the discussed markers for studying weak
biological effects, and contrariwise was the dosimetric
considerations for observing the reason of every RF
biological effect.

In addition, big variety of laboratory studies of the
interaction of static and pulsed magnetic fields, ELF,

intermediate frequencies, RF, millimeter waves,
were presented. Some experimental studies could be
addressed to low level of exposure (low dose), and
others to non-thermal effects.

There were presentations concerning dielectric
properties of tissues, also possible cancer development
due to EMF exposure. Water characteristics under
EMF exposure were in discussion, as well.

Of course, the permanent discussions on Ca2+ efflux,
growth parameters of cells, the possible effects from
weak exposure of pulsed fields were considered.

Several studies of EMF exposure to humans
(volunteers) of mobile phones were presented.

It was very important that non-ionizing and ionizing
radiation were discussed for biological and adverse
effects or for synergism. The risk assessment and
the risk policy concerning non-ionizing radiation
exposure should follow the used policy in the field of
ionizing radiation.

Medical applications EMF and UV

New methods for applying low frequency magnetic
fields, direct currents, ultrasound, magnetic
nanoparticles were presented at this session.

One important outcome is that speaking about health
effects, both adverse and beneficial effects on health
should be considered. Medical applications of the
whole frequency range of EMF, also of the optical
radiation (UV) have to be studied. The wide spread
of devices with sources of non-ionizing radiation
moves the medical diagnosis and treatment to new
challenges. In other case, medical personnel (in MRI,
physiotherapy) and patients are exposed to non-
ionizing radiation that could be harmful for their
health.

Occupational health and safety

Results show high risk for workers exposed to ELF in
energetics, for workers with RF exposure in military
application of radars and other radio equipment,
for radiographers in medical diagnosis with MRI
equipment, for medical staff in physiotherapy, for
workers exposed to magnetic fields in industry. New
methods for evaluation of cumulative solar radiation
in outdoor workers, also new aspects of ELF safety
were discussed.

Combination of EMF and co-factors, as smoking
habit, shift work was investigated.

Public health

There were several aspects of non-ionizing radiation
exposure to general population concerning the use
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of sunbeds for tanning, power lines, transformer
stations, digital TV and LTE base stations. Results
of measurements in the vicinity of the cited sources,
also in metro stations were presented. Some results
were focused on exposure to children concerning
possible adverse effect on their health and childhood
leukaemia.

Legislation concerning the use of solaria was
discussed, and the opinions were that stringent
requirements should be applied.

Some of the general challenges were connected
with new methodology in laboratory, human and
epidemiological studies, investigations in the whole
frequency range, including optical (mainly UV)
radiation, intermediate frequencies, millimeter waves,
ionizing radiation, as well. Other achievement is the
study of combination of factors, including EMF, as
smoking habit, ionizing radiation, a shift work.

As a chair of the organizing committee, [ want
to express my gratitude to all guests for their
participation, and for their excellent presentations,
and especially to those that were so busy to attend the
meeting for the whole time, as the representatives of
the European Commission (SCENIHR) — Giulio Gallo,
Theodoros Samaras, Donata Meroni, WHO — Emilie
van Deventer (attending online).

1, also, want to thank to our partners: ICOH (Scientific
Committee Radiation and Work), especially to
Fabriciomaria Gobba, to the European Commission,
to the Director of the National Centre of Public Health
and Analyses, the Dean of the Faculty of Public Health
and the Rector of the Medical University of Pleven,
and of the Medical University of Varna.

Special thanks are for the support from the BG 07:
Programme “Public Health Initiatives” with the
financial contribution of the Norwegian Financial
Mechanism 2009-2014 and EEA Financial Mechanism
2009-2014:  “Improving control and information
systems in risk prevention and healthcare”.

I express my personal gratitude to all members of
the Committee: prof. P.Kostarakis, prof. M.Markov,
prof. Ch.Sammut, prof. T.Kalkan, to the International
Advisory Committee, helping in arranging the
programme, and giving advices in the process of
organization of the meeting.

It is very important for me to express my special
gratitude to the Bulgarian organizers of the meeting,
mainly to V. Zaryabova, T. Shalamanova, also to
M. Ivanova, V. Topalova, Chr. Petkova, P. Ivanova,
R. Petrova, M. Dimitrova, A. Kostova, L. Israel, V.
Staneva. All they worked hard for the real organization

of the meeting and for the comfort of the participants.

Finally, as you understood, the next meeting will be
held in Armenia. We wish to prof. Sinerik Ayrapetyan
to continue the process of gathering scientists all over
the world, and to follow the traditions of these meeting
created by prof. Panos Kostarakis and improved by
the next chairs, and to organize a meeting with high
level of research quality in the field of non-ionizing
radiation.

Thank you!

Michel Israel,
Chair of the 8th IWBEEMF,
Varna, Bulgaria
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RISK COMMUNICATION ACTIVITIES ON EMF IN JAPAN

Chiyoji Ohkubo
Japan EMF Information Center

ABSTRACT

Possible health effects of exposure electromagnetic fields (EMFs) are one of the public concerns in the
environmental issues. In 2007, the Japanese Ministry of Economy, Trade and Industry (METI) formed
a Working Group on Electric Power Facility and EMF Policy. The Working Group recommended that a
neutral and permanent EMF information center should be established to promote risk communication and
facilitate peoples’ understanding based on scientific evidences. In response to this recommendation, the
Japan EMF Information Center (JEIC) was settled in July 2008. Activities of the JEIC and other organizations
will be described at the meeting.

Key words: Risk communication; Risk perception; EMF

Electromagnetic fields (EMFs) are unavoidably produced wherever electricity is used, and are thus inherent in
modern societies. Throughout the world, peoples in general public concern about exposure to EMFs emitted
from such sources as power lines, domestic electric appliances, mobile telecommunication devices and their
base stations could lead to adverse health consequences, especially in children and pregnant female. As a result,
the construction of new power lines and mobile telephone base stations has met with considerable opposition
not only in Japan but in many countries. Lack of knowledge about health consequences of EMF exposure may
not be the sole reason for social opposition to innovations. Ignorance of differences in risk perception that are
not adequately reflected in risk communications of EMFs among scientists, governments, industry and the
general public, is also to be accused.

The scientific evidence on EMFs and their potential health effects has been reviewed many times, mostly by the
World Health Organization (WHO). In 2007, the World Health Organization (WHO) issued the Environmental
Health Criteria monograph 238 and Fact Sheet 322 on extremely low frequency (ELF) EMFs for supporting the
needs of the health ministries of Member States of the WHO International EMF Project and one of its aims is
to help the relevant national authorities develop their risk commination strategies.

Public perception of EMF risks in Japan is very high. It was shown in a survey conducted in 2003 that perceived
risk of EMFs is higher than that of smoking. The Ministry of Economy, Trade and Industry (METI) formed a
Working Group on Electric Power Facility and EMF Policy in June 2007. The Working Group compiled their
report in which their recommendations to the METI were incorporated.

To address issues related to possible long-term exposure effects of ELF-EMF, the Working Group recommended
that a neutral and permanent EMF information center should be established to promote risk communication
and facilitate peoples’ understanding based on scientific evidences. In response to this recommendation, the
Japan EMF Information Centre (JEIC) was established in July 2008. The JEIC is funded by the Japan Electrical
Safety & Environment Technology Laboratories (JET) that was established in 1963 as an authorized testing
body, designated by the Government of Japan under the Electrical Appliance and Material Control Law. The
Administration Audit Committee was founded in order to ensure and monitor the neutrality and transparency
of JEIC operations.

The JEIC institutional system is determined to develop itself into a world-class risk communication center with
expertise in EMFs. Challenge is to provide an accurate translation of scientific information and terminology
for the media, policy-makers and the general public. JEIC’s philosophy and purpose are to provide easy-
to-understand scientific information on EMFs and its possible health effects and minimize the gap of risk
perception among stakeholders and promote risk communication from a fair perspective.

JEIC’s work to achieve its purposes includes

(1) creating an EMF information database including EMF research,

(2) communication with mass media,
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A NEW METHOD FOR THE EVALUATION OF CUMULATIVE
SOLAR RADIATION EXPOSURE IN OUTDOOR WORKERS

Modenese Alberto', Bisegna Fabio?, Borra Massimo®, Grandi Carlo®,
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ABSTRACT

So far, few studies on occupational risk related to Solar Radiation (SR) in outdoor workers have attempted
to retrace a detailed history of individual exposure. We propose a new method for the evaluation of the
SR cumulative exposure both during work and leisure time, integrating subjective and objective exposure
data. The former are collected with a questionnaire, which investigates in detail work and leisure activities
during life. The latter are available through internet databases for many geographical regions and provide
an estimate of the SR on the Earth’s surface in specific areas and periods. These data will be integrated
in a mathematical model, in order to obtain an esteem of the individual total amount of SR the subjects
have been exposed to during their life. This personal exposure index can be used to evaluate specific
correlations with the biological effects and to weigh the role of the personal and environmental factors
that can increase or reduce SR exposure.

Key words: Solar Radiation, ultraviolet radiation, cumulative eye exposure, cumulative skin exposure,
occupational medicine.

1. INTRODUCTION

The health risk related to an excessive exposure to solar radiation (SR) is well known [1]. The Sun represents the
main exposure source for all the frequency bands of optical radiation, that is the part of the electromagnetic spectrum
ranging between 100 nm and 1 mm, including infrared (IR), ultraviolet (UV) and visible radiation. The UV radiation
(UVR) is further divided into UV-A (wavelength 380-315 nm), UV-B (315-280 nm) and UV-C (280 - 100 nm),
while the infrared into IR-A (1400-780 nm), IR -B (3000 - 1400 nm) and IR-C (1 mm - 3000 nm) [2]. The SR that
reaches the Earth’s surface has a spectral composition which is significantly different from that emitted by the Sun.
This is due primarily to an atmospheric absorption of UVR by various gaseous components, in particular the ozone,
which blocks all wavelengths of less than 290 nm , and so all the UV-C and a significant part of the UV- B. Due to
the filtering effect performed by the atmosphere, the SR on the Earth’s surface is composed largely of frequencies
within the IR and the visible radiation which constitute respectively the 45 % and about the 50% of the SR, and only
for the 5% of UVR. Although it covers only a minimal part of the spectrum reaching the Earth’s surface , the UVR
represents the major risk for human health, because it is able to induce the most severe biological effects [3].

Thus, SR may be responsible for acute and chronic adverse effects particularly to the skin and the eyes. It has to be
noted that both UV radiation and SR have been classified by JARC as human carcinogens, group 1 [1, 4].

According to recent studies, outdoor workers have a relevant exposure to SR and it is estimated that about 14.5
million workers in Europe are exposed to SR for at least 75 % of their working time. The exposure levels largely
exceed the limit of 30 Joule / m2, effective radiant exposure (Heff) referred to a daily exposure of 8 hours, for
artificial UV(European Directive 2006/25/EC) [5-8].

The highest exposure to UVR have been registered among farmers, construction and maritime workers [8-17]. For
example, regarding construction workers, recent studies have showed that they are exposed to SR with a Standard
Erythemal Dose (SED) of 9.9 in Australia [9]; they have a daily dose ranging from 11.9 to 28.6 SED depending on the
altitude in Switzerland [10] and they are exposed to 6.11 SED in Spain [11].
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For farmers, high exposure to UVR have been reported in New Zeland [12], Australia [13], Austria [14], and also
in Italy, where it has been collected a measure of 1870 Joule / m2 in April [15].

In all these studies the researchers measured an acute exposure to SR in a single day or few days with personal
dosimeters.

On the contrary, very few studies have attempted to retrace the history of a chronic exposure to SR in groups of
outdoor workers. Rosenthal et al presented amodel of ocular and facial skin exposure to UV B that combines interview
histories of work and leisure activities, eyeglass wearing and hat use with field and laboratory measurements of
UV radiant exposure in a group of American watermen [18]. In Australia, McCarty et al. developed a simplified
model for quantifying lifetime ocular UV-B exposure considering the ambient UV-B levels, the duration of outdoor
exposure, the proportion of ambient UV-B that reaches the eye and the use of ocular protection [19].

These kind of methods are important because many individual and environmental factors can modify SR exposure
and therefore influence the dose of SR that determines the pathological effects. To date there is no adequate
knowledge on the interaction among these factors and the occurrence of adverse effects (especially the chronic
ones).

The quality and quantity of SR that reaches the Earth’s surface vary depending on the time of the day, the day of
the year, and geographical location (altitude and latitude). Also the composition of the atmosphere, the presence
of pollutants and the meteorological conditions (clouds, rain, snow, etc) may influence the amount of UVR that
reaches the ground: they can absorb, refract or diffuse UV rays. Finally, the type of surface can increase or reduce
SR exposure, for example fresh snow reflects up to 90% of UV rays [3].

In addition, there are also several individual factors that can influence SR exposure:

- occupational activity: outdoor work is a recognized risk factor for many cutaneous and ocular diseases related to
UVR exposure;

- key individual protecting behaviours: regular use of covering clothes, sunglasses and hat, sunscreen protections
and the interruption of exposure during the central hours of the day: these factors may be important to reduce SR
exposure, both during working and leisure activities [3], [7];

- individual characteristics. People with fair photo-types, such as Fitzpatrick’s photo-types I and II, are more
sensitive to the UV damage [20].

As previously mentioned, sunlight exposure may cause several acute and chronic effects, mainly ocular and
cutaneous, but also immunological and various others. According to a recent WHO review, acute ocular effects
with a strong evidence of causality are photokeratitis, photoconjunctivitis and solar retinopathy; chronic diseases
are pterygium, cortical cataract and epithelial cancers of the cornea and conjunctiva [1]. Several studies have
reported high rates of pterygium and cataract in groups of outdoor workers [21-23].

Regarding the skin, acute effects with strong evidence of causality are sunburns and photodermatoses; chronic
effects are photoageing and solar keratoses, and skin cancers: Basal Cell Carcinoma (BCC), Squamous Cell
Carcinoma (SCC) and Malignant Melanoma (MM) [1, 24-25].

Several studies have investigated the association between occupational exposure to SR and the occurrence of skin
cancers. In a recent German study, outdoor workers showed a relative risk (RR) for BCC of 2.9 ( 95% Confidence
Interval — CI 2.2-3.9 ) and 2.5 ( 95 % CI 1.4-4.7 ) for SCC [26]. In the multicenter European study HELIOS, the
construction sector showed an Odds Ratio (OR) for epithelial skin cancers of 1.10 ( 95 % CI 0.93-1.31) and the
agriculture and fisheries sectors showed an OR of 1.18 ( 95% CI 0.96-1.45 ) [27].

The only immune effect due to SR exposure with a strong evidence of causality in the WHO’s review is the
reactivation of latent herpes labialis infections [1].

Finally, it has to be noted that SR exposure may also induce positive effects for human health: sunlight has got a
key role in the metabolism of vitamin D and therefore in the prevention of diseases such as rickets, osteomalacia
and osteoporosis [1].

In future epidemiological studies, a more accurate methodology for assessing occupational and environmental
exposure to SR should be useful, in order to allow a better comparison between exposure levels and early biological
skin and eye effects, and to study the role of the protective factors in the onset of these diseases.
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2. METHODS

We are developing a tool for the evaluation of the cumulative lifetime exposure to SR both during working and leisure
time, that integrates subjective and objective data.

a. Subjective data.

Subjective data are collected with an interviewer-administrated questionnaire that assesses exposure modes
during work and leisure activities (tab. 1). The questionnaire is composed by three sections, dedicated respectively
to work activities, leisure activities and vacation periods. The items of the questionnaire have been elaborated by
a team of occupational physicians and experts in optical radiation and industrial hygiene. To answer the questions
of each section, the respondent has to consider only the months of the year between March and October (except for
vacations on the snow), when the exposure to SR is more intense. At the beginning of each section, the interviewer
has to define the period of life, in number of years, the section refers to. In each section, the 12 items investigate
the type of outdoor activity, the total time people spend outside during the activity and main personal habits that
may influence SR exposure. The habits are investigated with a 5 point Likert-type frequency scale, which ranges
from 0, meaning “never adopted this habit during the activity” to 5 “always adopted this habit during the activity”.

The administrator has to fill out a new copy of a section — henceforth “tab” — if one of the following changes in
exposure habits is detected:

- job change ( i.e. farmer, construction worker, quarryman, fisherman, forester, seaman, etc);
- workplace change, when there is a significant change in the SR exposure (different UV index);

- work tasks change (for the same job, we can have different tasks with different position adopted during work,
different number of hours in the sunlight and different protective equipment);

- residence change, when there is a significant change in the SR exposure (different UV index);

- for leisure activities, change in the number of days per week the activity is done by the respondent  (normally 2
days per week for working people);

- leisure activity change (i.e. a new outdoor activity, such as a new hobby or outdoor sport);

- protective habits change (i.e. the respondent states that he has started to use sunglasses, hat, sunscreen protections,
etc. );

- presence of reflecting surfaces, such as water, snow, metals, etc.;
- vacation place change, when there is a significant change in the SR exposure (different UV index);

- change in the number of days of vacation per year.

To evaluate the feasibility of the questionnaire, a pilot administration was performed by one of the authors (A.M.) in
a sample of patients undergoing to a skin examination in an Italian dermatologic center and in a group of volunteers
working in the same Italian region. A first administration was performed between 01/16/2014 and 01/30/2014. Based
on the evaluation of the preliminary results and on the comments collected, some modifications in the number and
in the formulation of the items have been performed, to avoid the redundancy of the information collected and to
improve the compliance.

Then, a new administration was carried out between 02/18/2014 and 02/25/2014 , in a different group of subjects. In
order to assess the internal consistency of the questionnaire, test reliability was evaluated using the Cronbach-Alpha
[28].

At the end of each administration, the patient was asked to rate the comprehensibility and the utility of the three
sections on a 5 point Likert scale and to write down suggestions and items not fully understandable, if any.
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Table 1. Main points assessed in the questionnaire to evaluate solar radiation exposure

Working time exposure Leisure time exposure Working time exposure

Type of outdoor job Place of residence (latitude) | Place of vacation (latitude)

Job place Place of residence (altitude) | Place of vacation (altitude)

Time spent outdoor

Lunch time and place Practice of outdoor sports Frequency of sunburns

Prevalent postures Exposure to sunbeds Use of suntan lotion

Time in the shade

Time near reflecting surfaces

Time wearing hat

C|RX|QA| NN | DRI~

Time wearing sunglasses

[EEN
o

Time wearing spectacles

[Ey
[N

Time wearing protective clothes

k.
(]

Time with sunscreen protections

b. Objective data.

The second part of the method includes the collecting of objective data, and in particular climate data of the areas
indicated in the questionnaire in the period of interest.

These data are available through internet databases for many geographical regions and they provide an estimate of the
SR to the Earth’s surface. As an example the Tropospheric Emission Monitoring Internet Service (TEMIS) spreads
data collected by the satellites of the European Space Agency (ESA) [29]. The first data available is the clear sky UV
index, that is the effective UV irradiance (1 unit equals 25 mW / m2 ) reaching the Earth’s surface. It is based on the
CIE action spectrum for the susceptibility of the caucasian skin to sunburn (erithema) and it is valid for cloud-free
conditions at local solar noon. Clear sky UV index in this database is available since November 1978. Another more
specific data available from TEMIS is the UV dose, that is an integration of the erythemal UV index, as derived from
satellite observations, from sunrise to sunset, with a time step of 10 minutes. The integration takes the cloud cover into
account, and thus leads to an estimate of the daily erythemal UV dose. UV dose in this database is available since 1995.

In figure 1 there is an example of the average daily erythemal dose registered during the year 2012 in three different
regions in Italy, representing the typical exposure respectively of Southern, Central and Northern Italy: Lampedusa,
35°30° N, Rome, 41°53’ N, and Venice, 45°26°N (fig. 1). The data reveal a much higher daily UV dose at the Earth’s
surface compared to the limits set in the European Directive 2006/25/EC in all of these three places. The chart shows
also that the weight of UV doses during November, December, January and February is negligible compared to the
March-October period, supporting the choice of not considering November-February in the questionnaire

Figure 1. Comparison of the average daily erythemal dose among three Italian regions during the year 2012
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To validate the method taking into consideration environmental and individual factors (posture, etc.), we have done
some “on field” measures of personal SR exposure. The results are useful to calculate the reduction- or multiplication-
coefficients of the SR exposure that reaches specific parts of the body depending on the posture and on the personal
habits adopted.

Two experts in optical radiation and industrial hygiene have collected several measures of effective radiant exposure
(Heff) in a group of 6 fishermen working on 3 boats in different places in Italy. The measures has been taken with
polysulfon and electronic dosimeters positioned on the back, on the arm, on the chest and on the cap’s peak of the
fishermen and also on the boat and on the wharf to measure the environmental exposure.

Therefore, the data collected have been elaborated to determine the ratios of exposure in various parts of the human
body during the execution of the fishermen tasks.

3. RESULTS AND DISCUSSION

a. Subjective data.

Here we present the results of the second administration of the questionnaire.

The questionnaire has been administered to 14 subjects. The administration of the questionnaire has taken 25-40
minutes. The respondents are 11 men and 3 women aged between 40 and 79 (mean 55,6).We administered a total of
14 tabs for the outdoor work section, with a value of Cronbach’s Alpha equals to 0.36.

Then we proceeded to identify the items that affected the value of Alpha . These items were “working near reflecting
surfaces”, “working with sunglasses” and “use of sunscreen”. Regarding sunglasses and sunscreen, the possible
reason that explicates the low Alpha score is the lack of these protective behaviors in this group of outdoor workers:
78% of the sample never uses sunscreen and 64% never wears sunglasses. Regarding the reflective surfaces, the poor
internal consistency with respect to the other parts of this section may depend by the fact that reflection phenomena
can certainly increase the eye / skin exposure, but their absence, during work time, does not indicate necessarily
a lower exposure. Recalculating Cronbach’s Alpha, not considering these 3 items, the score rises to 0.6, which is
an acceptable value. Workers, mostly farmers and construction workers, spend outside an average 5h 50’ per day
between 9 am and 5 pm and 2h15’ between 11 am and 3 pm. More than the 40% of the outdoor workers regularly use

protecting clothes ( pants and sweater ), but they only sometimes use hat.

For the section that investigates leisure activities, we have administered a total of 19 tabs with a Cronbach’s Alpha of
0.63, demonstrating good internal consistency. The respondents declare that they spend outdoor an average time of
4h 50’ between 9 am and 5 pm and 1h 45” between 11 am and 3 pm, during the weekend between March and October.
The practice of an outdoor sport is reported by 6 respondents with an average of 9h 20’ of sport per week. Only 1
subject declares he regularly uses tanning beds for many years. Over 25% of the sample affirm to perform leisure
activities often/always close to reflecting surfaces. Regarding the protective habits, 21% and 37 % of the subjects
report that they always wear, respectively, hat and sunglasses; only 16 % usually wears protective clothes. Sunscreens
are often used by the 10% of the sample.

For the section investigating the vacation periods, we have administered a total of 25 tabs with a Cronbach’s Alpha
of 0.48. After the deletion of 1 item regarding the use of suntan oils, which are never used by 77% of the subjects,
the Cronbach’s Alpha rises to 0.62. The respondents declare they spend outdoor on average 6h 50’ per day between
9 and 17, and 1 h 50 © between 11 and 15 during the vacation period. They are close to reflecting surfaces (mostly
sea water, almost never snow) for 3h 15’ on average. Over 35% of the subjects declare they often/always experience
sunburns during holidays. The 48% of the sample always uses sunglasses; the 47% never wears hat and the 59%
never uses sunscreens. 5 subjects rated the comprehensibility and the utility of the questionnaire proposed. All of
them gave to all the sections a high score both in comprehensibility and in utility. The outdoor work section received
an average rating of 4.8 in comprehensibility and 4.6 in utility. The leisure time section has been rated 4.6 both in
comprehensibility and in utility. Finally, the vacation section has been rated 4.4 in comprehensibility and 4.6 in
utility. No one wrote down suggestions or indicated problems in the formulation of the items.

Summarizing the results of the questionnaire, we can affirm that the highest sun exposure, in terms of hour spent
outside during a single day, can be found during the vacation periods; but if we consider the central hours of the
day, when the solar radiation is more intense, the longest outdoor periods are referred during work activities. If we
consider that work activities are performed all the year, and the vacation activities only few weeks, we can assume
that, for outdoor jobs, work exposure is more relevant both than vacation and weekend exposure. Thus, it is very
important to encourage the adoption of protective habits, especially during work activities.
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b. Objective data

The results of the on-field measures of effective radiant exposure in a small group of fishermen are showed in table 2.

Table 2. Average relative UV dose in kd / m2 - effective radiant energy ( heff) - for four different parts
of the human body in 6 fishermen (one working day, sunny weather)

Back Cap’s peak External arm Chest
First boat 0.44 - 0.68 0.75 - 0.90 / 0.28
Second boat 0.15-0.34 0.4 / /
Third boat 0.04 - 0.17 / 0.05-0.12 0.15

The highest exposure to solar UVR have been measured for the nose, ear and upper shoulder of the fishermen with
a dosimeter placed on the cap’s peak of the men. This information is important both to understand which are the
parts of the body with a higher exposure and to evaluate the protective role of wearing hat in reducing SR exposure.
Working posture is a major factor influencing back and chest exposure: if the worker bends down he shades his chest
while at the same time he increases the exposure on the back. Finally, the dosimeter placed on the external arm, due
to the “Coroneo’s effect”, represents the exposure of the external part of the face and of the eye and it is important to
evaluate the UVR dose coming from the side (oblique light) [30].

These measures seems to be appropriate to characterize the relationships between working postures, protective
equipment and reflecting / refracting phenomena and the exposure of different parts of the body. These measures should
be carried out for different outdoor jobs, to finally elaborate specific coefficients for the factors modulating SR exposure.

This approach will allow us to integrate subjective data from the questionnaire with objective climate data, to obtain
an exposure index that esteems the cumulative SR exposure of a specific tissue ( 1 ).

Ejnj smse =F 3+ i+ @+ Eqs Mg+ Ny )

The equation (1) is an estimate of the average annual effective UV dose to a specific tissue (Eh) and it takes into
account: the fraction of time (xi) the tissue i is actually exposed to SR; the average exposure ratio (yi) of the effective
irradiance measured on the tissue i compared with the effective irradiance measured on the horizontal plane; the
monthly coefficient (ei) multiplied by the average annual effective radiant exposure on a horizontal plane for the
specific locality (Ea) to obtain the average monthly effective radiant exposure on a horizontal plane; the attenuation
coefficient (ma) which takes into account the use of protective equipment (hats, sunglasses, sunscreen, etc); the
attenuation coefficient (na) which takes into account the presence of environmental factors that moderate the exposure
(canopies, awnings, vegetation, etc.).

The final index enable to esteem the total lifelong individual exposure to SR of the subjects, and could be a useful
tool to be applied in future epidemiological studies on the effects of SR, and their prevention.

4. CONCLUSION

The proposed instrument is aimed to provide a detailed estimate of lifetime exposure to SR in groups of outdoor
workers, taking into account individual factors such as the use of sunglasses and protective clothing, prevalent
postures during work, etc. These data, integrated with long term climate data, enable the calculation of a semi-
quantitative assessment of the cumulative dose of SR to the ocular surface and to various skin areas.

This method is innovative since at present a few studies in the scientific literature have attempted to retrace a
detailed history of SR exposure, and it should also overcome studies based on short term instrumental measurement
of radiant energy.

In conclusion, the methodology proposed here, applied in epidemiological studies, should allow a better comparison
between exposure levels and early biological skin and eye effects, and a deeper study of the role of protective factors
in the onset of these diseases.
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