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BEONKADRBEZEZHILET H-HDHEBEL LT, ICNIRP (2 &k 5EER
BAA RS 4 DiEHE ' ODRAZHREL TS EIATH D,
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AR L, BIEZ21TO 2 L 2B & LS Uz [FEEEAOMEME, FEREEHR#EESICIVREINT:
HAZERZAIY & L, 1992 4F 5 BIZBIEDIMANL L= /#k & 72 - 72,

O iSRRG B (World Health Organization: WHO) : [T A& M A[REZ R B D FEFE/KIEICRIZET 5 Z
El HEME LTRSS SN EEOREMKE, ST EICET2 U A VMEIT S 2D, [EHEER
R7av=r MPREISNLTHD Q2. 1L 1HEBR),

THHHE  AREFICBVW TR, BEBERHCEBEN R TA RIA VICBW ORI NIZEE THEHE)
L ERFLT D,
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FHIZEWLTIE, BEH - RIBERAUNDIERI’ERET A LERTHELG
MEMIERIEIRON>TULVEL, — AT, 8EA - FIBERALSOERICEK
BANEANDEEEZBESTIFIIKARLELTHEELTHEY ., CORMDEAIC
K OEENGFHET HAEMZERTIMARBRLBEMNLGELASHE ST
5 (B Z 1E HFRREEBE (WHO) DEFIEE T H S ERINAHEHE IARC)
Sl%., ER 23 &, EHEFEDERNKIAAMZHEORARELEESIL—T28B
(possibly carcinogenic to humans : ENAELHEME LAY ITHFEL
TW3 %) . T0=6. B4R - IBERUSNDEROEEIZONT, BAE
THHRADPTHEMNLGRIENPBEAERONATWNSEEZATHD, CnHDE
NADOHARFEREDORRIZOVTIE, FITEIEITBVLWTHH LT,

HH. BE. WHOITEWTHRAGTOMBEHEDIE., 2L EHLNTEH
Y. EWSBIZ, WHO FZFDRTICESWEREYRVEFMERRT SFE
THs IEBSE) , COXXRDEIZIE. EAEIZBLWVTLH, ThEaBE2
EHEROHEEFRICOVT, HoOTRHFTOIIENDVETH D,

8 EBED AMFZEREES (International Agency for Research on Cancer:IARC) : WHO O EFHAHAL T, F2 A
DAI=RL, TEE, THREEMEL, B F~OREBAY R OHEEARLTND (2. 1.2 HER),
9 TARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS POSSIBLY CARCINOGENIC TO HUMANS
(2011/5/31 f TARC #iEFEHK), IARC Tix, BMLAMICET L, Ok MIOWTOFER, QEIZ SV
TOFHL, @AW= LEZDOMOFEIDOZNZNOFEOME S 2 T+55 1 TIRER) TR+ 2
L7z LT, AL LT, 5HEOT T — (1: Te ML TENAUMESD D : “ carcinogenic to
humans” |, 2A: Tk MK L TEBEL L BBAMNSH S : “Probably carcinogenic to humans” ], 2B: &
MZXF LU TENPAMERD D00V @ 7 Possibly carcinogenic to humans”|. 3: 5 TE 220
Not classifiable as to its carcinogenicity to humans] BX O Tk MZxt L TEBF 5 ENAMIL
72\ : Probably not carcinogenic to humans]) 238 L TW5b, 2B X, ®D2ERIZOWVWTDOREN AL
OO ENE MZBWT MREM] THY, »OERIEWICH T TREM] HDW0IE TR+
31 REBEIC, ZOERIZH L THWLRATWD, HIIHFERELOBR S IZE SN D THY , £
DERDFERAMEDRSLNAY AT DRESIZHEASNVE D TERVWI EICHET ILERH D, iF
X T2.1.2. IARC OBhE ) (CFEHL
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1.2. BiRpEEH

HABETIE, BRIFEICIIANRADREFZEZHILTHLEEBAMELT,
BRDESDIEHEFEEDTERMEREHIZREL TS, COEBKHELE
L. FR2F6AICEIBRERMEZZEH HBM%E 38 STERFAICE TS
ANEDBhEEH ITERESH, L. ERFAOERVCERAASIODOHREF
(xS LT, BERF, BN -REMNITHONTE -, WL, BERHERE (L. LLTD4
DHDEREMBRINTINDS,

BERBERNEESER BEFE 38 SIERFABIZEITHANEKDILEEE I CER2F6A)
ESBERNEESEH BEE 89 SIERFAIZHITAANALEDEY S (FHOF4R)
EHRBIEBZILH B 2030 ST HFFRIEEHDEY A I ERK 23 F5A8)

EHRBEEEZS—IEH ERSE 2035 S BRI EREHOEYA 1D, [EREKEE (10kHz
LLE 10MHz LA, IZHITHERHEEE DY A1 (FERk 27 ££3R)

BRMHEEHOEHER. ChETORRICIYBALNIZSNI-EER - R
ERIZEDAEANDREEDREN L., THRERER(FRK 50 H)ZEEL. AMK
~DRRFEZEEHERICHILETEDLDELTERESN TS, COIESEILX. BIK
BREEICRE T SERAANS AU THAHICNIRP DHARSAU DIEEFHELRFD LD
THb. 5. BRFHEEH KT ICNIRP DAARFAVIZENTIE, EEHELLT
DERIFCEICIOTREZEN KA T DHEREMICONTIE, MEMICIZEESH
TWEWLWEDELTLNS,



1.3. BRERICE SR

REGBRFAZHERT S0, BERMERHOBEHED T, BERER
[C&BMAFBELLTEAINTLS, CNICKY, EFTBFEEMBORER. EF
BRImARFO—MROBRDOFEICFEIT HERFARMBMIoDOBIRIE. ER
B OIEEE R T IEMNMBRIA TN %,

1.4. BREOREHEICEAT 3%

REATE. BROEZ - EMFENEEICEHTIMREEROEENSEREL
TWS M ROERIFT. FRFR-BXIRBFICIYERMIZHREShLIELDIC,
WHO DOEBRE#AITOD I 2.1 BSHR)ICHRESNTEY. BBELEOHREIE.
BEROBREZEICEAI SERMNGE)RVEE@MICEML TS, BH. R, BEfF
HEMEOHRCERIAEBMOELELZEEL - LTHESNIDLENHD
=8, FK 19 FEXTIKIBREES. K 20 FLURBRIEABFTESAFLELY, R
REOHMECHARGEROBRILICE T SMEZELT>TELIATH D,

FRE 19 FURICHRBENERLIZAROBERICONTIE, 3.2 HIZEENHT=,

15 BRORELHICEATZIVRY -3 az=y-yar

BREOREHIZEALTIE. 13—y bEZBLT. EALTENGLDEED
T.HRRGEBLAREBELTLWDSIRRETHS, ZDLIGKRDO P, {TEUEK. BEL)H
DEBHLERREERVIELTIEINEETHD, BBFETK. BEROER
NDEEHIZETRITFSV—RALEDE=HDEEELT, h—LR—SH0/0 Tk
[CLDIEMIZM . EFARFVIERBELTCOEZR AR Z . 2ESMTOEH
MBS DORAEZEETO>TLS, FIC.RBARICEVTIE. TEELSES LU
MEENEEEDERICEZSM BT, BROREMICETIFARERZS—
BRARDAREDKEFEETOTNS,

0 BERF R R AL HL R O BRI D W UL RGE AT LR (WEFn 25 A Be i 2 B HLHIE 14 &) 26 21 &
D 3, R B ARIC O W CIR AR AR (EFn 25 FEKEHEEESHAIE 185) H 1450212k
WT, AMEB#ED 729 OBHIENE D LTV 5,

U220 &S YA ZICEAT D EMRNE®RE. /T8, FME, £, TTRZ2EOBREARE A L.

MAECEREBEZND 2DDOFE, AEBROVE D,

2 EBEA AR — 2= http://www. tele. soumu. go. jp/j/sys/ele/index. htm
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B2E., HAEHRIRRICEHTIERETHM
2.1.WHO D &R
2.1.1.WHO EItE#R 70>/ b

WHO (&, 1996 FIZEEE# AR T O 5k (International EMF Project) # % &
S, ZOTACIMOEELEMIE, BHERIECEIC OV TORE) RV
EThAREBEREYSA4T7 1(Environmental Health Criteria, LI . TEHC1&
W3,) PEHRFITEILETHS, BRIC. BHMRIIKEDSE. AR UVBIERK
(ELF) BRESR (100kHz LA T) ADIELEIZDULINTIL, 2006 =R U 2007 FIZFh
Fh EHCUAHRFIENTLVS, 100 kHz L EDERE R (RF) PEHRRADIFEL
FBEICDOUL\TI. 1993 £FIZ EHC AFEFISh TS A, I, EHC DHE IR D 5
Hlizmlt. AEBEROWNE - DI ENEDHLNTIVS, 2014 &£ 10 A 1 BIZIEZ
D RFEHRD EHC HERDE—EEXENAAKRIN.12 A I5 HFEFTOERESE
AIThhTWS AN COE—ERICTIK. REYRVEMICEITIEHETEEN
TLVEL, §&. 2015 FMLURICHAKEINS RF BHERBEVRVFEREICS
WC.RFBHEADIRVICEATIRBIAREASNEFETHS,

WHO (&, #FMGREERY EHC LISHIH, TELGR/ KIS OVLTIE, BRI
RIEITTI7OR—RIZRTL. AR RBEARLTETLS, RF BHA DR
REE(ITOVWTH,. TELRAICEALTIZIN — IR ERETINTETLS
(RFEMAICETAIELGWHO I7I— I R 1DEBY, ). ZH. WHO [E,
RRICEREODENECIGEEICIETI7IMN —rERETHIEELTEY., IBR
BEEMEZLUBTIE. 779 —MN0193THEFEEIA 2011 FR U 2014 £FI(C
BESNA TS B,

BRELRHEZ 74 7V 7 (Environmental Health Criteria:EHC) : LB W BB LS ~D X< F & A
MO L ORREIZOWTOBEHREFMT 22 EEZ2 B E LT, WHO BRREFIT 25 XE,

e S o EHC: Static Fields Environmental Health Criteria Monograph No. 232 (2007 4), WHO, Geneva,
Switzerland, ISBN 92-4-157232-9,

http://www. who. int/peh—emf/publications/reports/ehcstatic/en/

KSR B R @ EHC : Extremely Low Frequency Fields Environmental Health Criteria Monograph
No. 238 (2006 &), WHO, Geneva, Switzerland, ISBN 978-92-4-157238-5,

http://www. who. int/peh—emf/publications/elf_ehc/en/

RF (Radio Frequency) &%, EIZEHEE TN S D 10MHz LA L 300GHz LAF o J& B Ehs 0 B i %
WO, 7272 L, RF-EHC IZIR W CE-Mixl 5 & S AL TV 2 A #iE. 100kHz LA 1 300GHz LA FTh %,
http://www. who. int/peh—emf/research/health_risk_assess/en/index2. html

http://www. who. int/peh—emf/research/rf_ehc_page/en/

2011 2 6 A, IARC OEREZZITTHEELTWD GEMIE 2.1.2. IARC OFmaZHM]) , £/, 2014
10 AiCix, BEWEREMA LA T46 8 (2011 45K) | 26 69 &) 12, WHO OARKZR Y R 7 M
DFEMRZ [20124FF T b 12016 FE T WKEBETLHHEZT-TVD,



http://www.who.int/peh-emf/publications/reports/ehcstatic/en/
http://www.who.int/peh-emf/publications/elf_ehc/en/
http://www.who.int/peh-emf/research/rf_ehc_page/en/

£ 1 RFEMAOBEIVRVIZEATSEM WHO J79b>——E »°
Ne181TEERE#R T O Ik1(1998/5)
No182T BB R4S 1 L A A~ D B2 & 1(1998/5)
Ne183 M #E#R B IR B R D 22 1(1998/5)
Ne184T /AR D EHEF ) R VFRB%N01(1998/5)
Ne193ME = EEE1(2014/10)

Ne226TL—4 & AN D1 B 1(1999/6)

Ne296 I & 7 18 B JE 1 (2005/12)

Ne304 £ i#h 5 & & UM #R 13 if7 1 (2006/5)

Fi=. WHO &, BFEDIVRIFFMD=OICHBELMEREREEZLEVELSD. 2006
FRUY 2010 FIZTARLTWS MBEAZAMAERL. CORKRRBIZEFonT:
RECEAMICHREL. FON-ARBERZH/XFON-LTRRTHEITEY.,
WHO QURVFHEDEREICEMLTNSECATH D, D WHO OHRRED
FEHBICDWTIEMFER1ITFEEDT=,

2.1.2. IARC Q&M

WHO DOEMBEHBTHIEEINAMEHRE IARC (International Agency for
Research on Cancer) [&. %R G{EAREF (MEHRF. LZHEF. KGR
BHERFEE)DENAVEDOAEIZDODVWTEMZITLD. TOMFHIENOEINDS
L&ZE, R2ITRIED2DTIL—TIZHE LTS 2,

RF BHROEMNAMIMEIL. IARC [C&YBESIN-FEFERE - BRI
R-HAETROFEMARICKY, 2011 £ 5 AIiThnt-, EFAXRTHERSIN=T7—
XTI N—THRXDBEEELE/TSTDEREToIER. BEARFICHL
TIREMEHMIAHIEDFTMALEINE: 2, COTREMIEMN LXK, TRRER

P T b= MIHAREREEDEEFHFETWHODO T =TI A MTTABSNTWS, (URL:
http://www. who. int/peh—emf/publications/factsheets/en/) 2B, &TCHT7 77 F— I WHO D i
HORRERTEOLEDMNBEST THD, BB, BITro—EHMRE LRIy I 7T —L
AP EESND05, WHO ORI EZ R T &0 ) RUITITE BT R, 2720, £0% S 5 —EHRH
P U725 A . mEIIZIZWHO O R — L _X—=U N HHIBR SN HEAEND 5,

B, ZOSETIE, IAREBLDIERKEFORNAMEDOR S DT, EEDOAE~DIEL FEZ B
F A2V R OFMEIEIT > TR, FIZIE, TAha—ARKBx s/ v—71 [BRAERH D) I
SEINTWER, FPOREOTVa—LER (KEE~DIELS &) BDEDAUICORDZY 5 5003
TEN TRV, HBLETHLRBAMEOR R OFHENS L E DL DFMETH 5 Z L ITITEE N SLE
Th b,

2 b b OEFE L OERBY OF N AMEICBE T A5 T TR AMEICBI T 5 IREMGEM (Limi ted
evidence) | 3D & OFM MR ZR ClZ T A=A L L L TOFHWERHL (Weak mechanistic evidence) |
B D & DFMN 72 ST,

10


http://www.who.int/peh-emf/publications/factsheets/en/

[ZIEETEDEEZONDN ., BR. NATRFEEIXEEF “£RUHIFHEE
ZRHOTHRTEGVLSESICAVLNS IBDEERIN TS, 6D T—F>
TJUON—TDREREBFTA . REMITRFTIED I AVN—DOBREIZKY. T
JL—7 2B (Possibly carcinogenic to humans (ENAELBHEIMNELNELY) )~
DAENREINZ(CORNAMTBEEZOFMICOOTIEMAHEIICEED
%),

CDENAEDFEIZHT=>TIL.IARC DRBIZLYITHONI-EREMNEZHE
(A= AE)DERENERIN TS, L EFEEOF AR OB
KIZESVRIVERD—ELEERITRoNGH =300 BEEBHESIIER
BEEDOEBEFEABRBA LA 10%ICAZALIZEWNT, #EBEODVRI LR
EFRBETEHZEDOLHELSIBDTHD . L. AVF3—T+ARBEEDE
BOIE.NATREERELHD=OIZ,. INODFERDIENSLSIIBREHTHY.
REMGHBRIETEGOEHERLTNS 2, £z, EARRHEICOLTH, BE
DB FHBBELERTNHEVILOD., RHKOFEREG-TEY. IARCOD
T—F2TTL—TIE. BONFHMREIRTNATRXTHAT S LIFR
#THAHAELT, REMEERE L TWD,

Z®D IARC DFEMAMEEMIL 2011 £ 5 B 31 BIZAK “&h.,WHO [FChz
ZITC.ZOEHEHG6 A 1 BIC.EFEEICAISI7778—k N0.193 DEFH%
T2 CORTIK, EFEENBEMGREIRVZL 0T EINETTET
BI=HIZ.INET 20 FLULIZHE>TEHOMENITHONTEELI. $BF
T EFEEERZRRALTIVHEIBEZELMISNATOERA. 1. 89
EBRAEOHERICOVTH.RF BEHERORBMIEI(ETONAIRY LELE
WIEHF—BLTRLTWS IESNTWS— AT, IINEBDURY LRITHEISN
Hh-o=tDD ., EFERFERADEME 15 ELYRVWEIMOEFTEEFERICD
WTOT—ANENT L. EHEEFERALRKERIRIDEILEIMENBET
HECEZEZIELTVET, 1ELTWS, Fz. ENAMUNLED-RELE
BT M9 5 EHC DIERIEEEZSREHTLKELTWS . BH. T7IR—
N0.193 [£. 2014 £ 10 RICEEEH N fThMN. CORMBICEHIT LHEBRIETE
BINTULVELY,

F7=.ICNIRP (. B 7 AIZHETLI-LE 12—/ X T. IARC N1RHLLLI-EZE

2 RZEEA  HHBEROFRE DRRBEREZHA~L D ET DI, KD T 2ERLSNDRE T,

WRDRENHBEELEZ TV DI5E. TORTFERBEFL VI,

2 INTERPHONE Study Group, “Brain tumour risk in relation to mobile telephone use: results of
the INTERPHONE international case—control study,” Int J Epidemiol., Vol.39, pp.675-94, 2010.

24 TARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS POSSIBLY CARCINOGENIC TO HUMANS
(2011/5/31 £ TARC 3B %)
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MEDINFTTORBRE. EF

EEORMESRNALEET HIMEERT S

DTHHERERLTLD 2,
R 2 IARC [CKBEMNAED S FEEZT D E 15
ENAEDRERUSEREE RES>EHER[978 1]
gL—7 1: FILO—LERE . BLE ZEEE, J|IE- (X2, %%‘ﬁﬁﬂz%ﬁi(é@ﬁ) .
ZAAENH D KIGJ. EHMHRCER 100~400nm) . £HMRERST T2 A BT E
. . FARRMNEME) . RSO LRUVARE I LIEEY. 777I~=F// ~
(Carcinogenic to humans) VEV RILLATILTER, Ta—ENLIVCUEHARX, MY/ OOTFL
V.BHARKFR ATFRMELE &5t 116 3]
TIN—7F 2A: FOULTIR, EERIEEYW. BT E. BRYXLEET A H |
BELCEIPAELHD B.R3U7. ThIUARIFLY AMBEDNA(F IRBHOER
; : TORBEEE
(Probably carcinogenic to humans) &3 70 1]
J1L—7 2B: A, EH. AV O—E— EBEW. AFILKEBLEAY. 00KV LA,
EAAENHZMELNAEL BERRESR. AVIVIVOUHAR  BRAREBHA (V1 VLARE
i ; ; EhDIDEEL)HE
(Possibly Carcinogenic to humans) |BE~=2=2=cB82- &3 285 78]
TN—7 3: HER.BRHEA.BERAKER. AT, BEh. Eh. hJz /0. b
EHAAEEDBTELL EOXTHROKRRUEMK RILEH. ERBILEEY. 5L
(Unclassifiable as to &Et 506 f2]
carcinogenicity to humans)
TN—7 4: HhInSH8L
BELEILAMEEZL [1 7]
(Probably not carcinogenic to
humans)
(2015 % 2 A 18 HE*#)
2.2.ICNIRP ()&
ERIEZTHMBEG I #EZ B L ICNIRP (International Commission on

Non-lonizing Radiation Protection) [&. 3EE B 5% DR =M ICEL . 15¥HRIZ
HEBE (ANRIECEDHBHAIRSAVDERE) E1T5=HICKI SN == FIHE
BTHD, FIFEARICEOON T HZICHZNLGIRIICE DV EHEITIOD

EXRFENODOXIEEFZITT.WHO PEEBRM-F2 #b@ﬁﬁbiﬁl&UW
REHRLTLNS, WHO (. ICNIRP 2EZELHE/\—rF—EHEMITTEY.

% Swerdlow AJ, Feychting M, Green AC, Leeka Kheifets LK, Savitz DA, “International Commission
for Non—Ionizing Radiation Protection Standing Committee on Epidemiology. Mobile Phones, Brain
Tumours and the Interphone Study: Where Are We Now?,” Environ Health Perspect., Vol.119 (11),
pp. 15634-8., 2011

%6 TCNIRP 23FT4E 9 % HEBEEMAHRIZ, OHz 205 3PHz (J¥E2S 100um LLTF) OBBR (&

SERR) & AT A R < E W (20Hz BUF OBMKE B E & 20kHz L EOBEE ) &,

AR R~
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ZORELIFEEHMBMARDAKSLESAFSAE. BEZEHLOEZHDOF
BRELTAKICHRELTWS, T EU X, BHRO LA RIECEICEHIT S EU EE
=#1% 1999/519/EC [THEWNT. MBZEIZKLTICNIRP DHARZ12 DR
ZEIELTWS, 2D BE. MZFDIZ. BAZECHRA DO ZLOEMN
ICNIRP HARSA2EANARHED-ODLREREELLTEALTWNWSEZATH
%

ICNIRP [&.300GHz FTHXRETHIFHMICEEFTLEHF D AKIELE
BICEATAHARSA21% 1998 FIZHTLTWVDS Y, 2056, KEREMSA
(1Hz - 100 kHz)IZD2WL\TIX, 2010 FEITHEMA RTINS 2. BE. 2D
ICNIRP HARSAVDBE L. EICIFEFHBEMDOESERFR-LDLEINT
W5, Ff-. BMERLRIEERLUN D NARZEDOARERIC OV TERE N THN
= RRDTARSAVERBKIZ, HARSAV DR EL TEHEBAT HIZIEFFH
SEMLASIER (CEBLVELTLNS,

ENETEH. COREEZTT, TR 27 £ (2015 4)3 8 12 BIZE K H#EiEH
DHRE PZToTWVS, COHREDKE. 4FIZ ICNIRP HARSAU N FETINT-
2010 FLRIZHEREINE-ARBXERXRITETTZITL. O ICNIRP O REE
BETDEIGHEMAMNIIEEBEICEODTHERESN TURDER RS TL
%, FD1=H.ICNIRP LR, BERAERIBERLUND AMKEZEILIEHEDIR
PWELTIEEALTLVELY,

100 kHz U EDERRBEHRICONTIL, IRETHIIEHE 1998 EDHAKS
AN ENTHS >, 5%.WHO D RFEHFIZEITHEHC DHETIIZAHET.
COERBREBHMADHARSAUIZOVNWTHIRESNSZEN RSN TS, ZD
HARSAUDNBESNIRIZE. EAEDERHERHOBREDNERICONT
HRHAETIENADETH S,

HE. 2D ICNIRP OFF D EMKE V. ICNIRP ERIHRICWHO BN ARKIZFDH
ARSAVEHBLTWDAEBREFHE (IEEE) O FMIT DLV TIE, #F5%112
FEHD,

27

(3£3C) http://www. icnirp. org/cms/upload/publications/ICNIRPemfgdl. pdf
(Fo3¢) http://www. icnirp. org/cms/upload/publications/ICNIRPemfgdl jap. pdf

B (FEX) http://www. icnirp. org/cms/upload/publications/ICNIRPLFgdl. pdf

(Fn3x) http://www. jeic—emf. jp/assets/files/pdf/whats_new/LFGuideline2010_Japanese. pdf

¥ SRR 25 4 12 A 13 BN EER TEEMDIESRETOED 51 IS 2 BB EHEES A
%2009 FE0> ICNIRP DFEBISLEIZE W T, 1998 EH A R T A » ZEHBIZBET D 4B H D B2 72208

RIS STV RN E DR EZ R L TV,

31 TEEE: The Institute of Electrical and Electronics Engineers CKEEBEREFFE)
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http://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf
http://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf

23.FE (Hhis) oEBEMERTNOELY

I7E. WHO [, ICNIRP XIX IEEE DRELI=AAMFSADERAZAKICH
RTLTHEY. BREZELZLDET. TDIEEHEICERLENGRH N ITHAE
nTuhs,

EHEFEMBORERICHTIRHABELT.EU mMBEOXE 1.
ICNIRP HARSAVDEELANIIELZERFEDIEHELLTIEALTWS, —
B EMNO—EOE B, TRALOE=OORAIMNEEZ S (42 BSR)FA
L.ICNIRP MBELARILFYBLWVEERE P OREOC, AL MHER. ERE.
BERZXFOAILIIVTTOBRLOLHRBEZEALTWLS, XEIX.
ANSI®°/IEEE DREE LU KE RS RBHE R EEZS (NCRP) *OH AR5 4
CERALTEHMABEZORFZT>TLEH ., ZLORAEHBFIZENTE
#{EIL ICNIRP DOEHELIFIERETHD, FE. AT . R—32F TILAY
THIE. BHEABRELCENTEIIODLVTHBAIZELLVREZIToTWS,

EFREFIHmRNSDIEKEICELTIT. BRZESLIFELTHET.ICNIRP
B U IEEE D158HE 2W/kg ZiERRFIEL TERALTL S, KE(E. IEEE DIR
fE&HE 1.6W/kg #ERALTHY. IEEE OFEEHED 2W/kg IZEB SN -RE A
[CHEVTH. RHEZEBELTVVEW . BE. AV —TUPR ISR IIEFEEE
FRFOFIEERROERAZEELTAY NILXF—ERBF X FHAES
BEMADRFTLEZELLTNALGE  MEORHEZE T TLIELEET S,

LFEORFZBE T ZEFMTERICOVTIL, [FER212FEDH S,

24, BHAOBREZEICHIIEERI-—T1+— ;28 (GLORESS

BHROBREFEICEHATHEREI—T+=—F&E& (GLObal Coordination of
REsearch and Health Policy, LA F. TGLORE1&ULNS, ) (X, EIFE %A D H#HE# % X
HLEEMELTEE—EREINSG EROEREZEICEIIERRZTHD.
GLORE [&. 5 9 HFICEHFEOFUMNFICEYBREBE O —_ER cHESN
FEARBEHMBREEMREAFIELLTEY. FR 1L ELYEU D, FRE 13 EL
YUXENSMLTREDN=EIZES-EDTHS,

Z0 GLORE 2. BAZETCEENEMR-THENHEL. RFOHAFTIK

220143 ARBUE, HE, 7T VA FAY AL U AV =—=FT 2 T4 TR VT =—,
TrNw—J  FTUH A—ANIT, Fza, A" AV — V—~v=T %

#2014 4 3 ARBUE, ~F — BB KO3 HIRBUF, A4 A, A2 V7 Xy, Z7uT7F7T,
AT = —F

MOEHEE  AMEFEICBV TR, BERECSEHOMRIC L > TED DAL HIRMEZ THRER] & RFET
Do
3% ANSI: American National Standards Institute CKEEZEHEHS)

% NCRP: National Council of Radiation Protection and Measurements
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REVEEBFICESEROERZFCOVTERR - ZRRIBEITOTLS,
BNEZECESMEEICE-T, EHADERYR VM- EEZERMOLGHE
HTHELTIKETEELGHREGO TV, SEREL. PV EISEEBMIZS
BEL. HIEOEMZELTLKIEARBETH D,
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B3IE. ENERRRICAT IHREORIK
3.1. EAMNCE T 3 ELHARORIK
3.1.1 RIRAMICHIIZBER

NFET. ERER (RF) BEHRICEIBEEE - £AEEICOLVTDS
COMRBEDN. BEMNLGESMESEZMPEITITHWESATLS, F=. 1L
OHDEBREMAESOCEERMEEINS., ChODHEERE - HFEML
LE2—XEAHRTEINATWS, REICEWLTIX, EIZ EU M SCENIHR¥ M
2015 FICHELE: EBHANDECEOEENBEZEICTOVTOIRE )
EBELLT. ChoDHAIERBRRUVULEL—XEEZNWITHEITLY,
ERNOMEDRIKOELEHE Lz, GH. COF T, SCENIHR SiEF DD
MEMAMIZFEIALTWS, £z, BROSWMITAVWEXHMEFDFRIE. 7
&I3ITFEFE LD,

BEESORBRFEE (2007 F) LB, SLOMR/INBESIN TS
N, ABRETEH. UTOBERZTMOMBIHFICERT I8 RLTDHILIC
Y. oD RBERERIEL-,

(A ABHRRICHT IMARRETMI S LTOEER]
DEFLSBEHICET 2ERMNFMICRRSIN TS &

EFLEEGICETIEBRARELTOSANEMNE. VR IFHEIZS
WTERITREMRBERTHIDNEI N EZHWIT H-HDEELER
Thd, Y. M. HBREFICEICERRZTOARDEGZE. R
THEONEHRERZHERL, BRI SO, F<EFHICET
HEBMNFMCHRBSINTVWEIIENDADEH LD, ChoDIFE
WOETBNT+ /L. RFERADERLEICET HERARE *
ZERIHLTREZEICREODNEIRNETH D,

@) +n X BEEHENAE oN-HAETHEHZ &

EZHRICENTIE, BEMICE, REEFTOBRPEMZEERL T,
EFINEET HRIOBIGCHABICHEY ., ETOEELGE BRI
RENDHIENEFELL, ZD=H, RFEEEFOERYRAVICET S
MREICENTIE, DG ELBHATORERMULICOI>TECEE

37 SCENIHR: Scientific Committee on Emerging and Newly Identified Health Risks CHTHELE OVF#EiIZ
FEINDEEY ZAZ7ICETIRFEER)  MRNZES~EHMICEMRNOREY 2 7 FHMOR £ %
w9 2

3 http://ec. europa. eu/health/scientific_committees/emerging/docs/scenihr_o_041. pdf

Y AVERBERE - FEMEN BRI O OB R E KT TS, AT=XLDZ &,
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http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_041.pdf

[T A T—ANSHBTEAHIENEFLL, LHL., XSEFTME
—fRIZ. BEIZSHDIFEZFERETHY . BEFLSTOIEC EFEMIC
LRTHREZZCETCHERLIH D, £z, HEAIREFOREBICE DL
BRI, B CIcLBRYEECEDESINDG, ThODRMEL.
ITIEFIR BT B FI2RELEETHY. LYSBDEBMLEE
WEZIAT LG E. AR YRERRICEELZART AL
TEHRENDETH D, BH. BRHESTIERF BHADECERE W
E3E2HI12HdEH. MDOIEKERICEKDIBZEICOLWVTHEEKZ
BT ADERLEEITODVTELEEIEABETH S,

P)ELK B LT MEE~NDHZELODRRBRICAT 20MAEYIZIAT
W3 &
EEBRMAEOMERRMXICENTIE., BRERICET SRGEHNBHEICE
-2 HESh, TORMEBEHEDHIERBREINBRESNATNS I L
NEFELWL, §hbhb, X TAHWAIEYENATEMEBEEZENED LS H
EERFRE PHEINIBEA N X LEESRICRFERRIICENEES
ZITBHONEICDNT, BARECER, EEALIAE-LDE. S<EHFE
MENBERETHD, BT, COEIBAMICRIFTIHIITHELTIL,
AIEHE CORBEABESNTNE I ENZ VA, FOREIFEFEENE
WHDEFTFMENDEZELH D,

3.1.2. EEARRAHBHERNEREE
LESERS
EEICETZEBENATEME (ARC) E-XEEHE,SBES A TL
HEFEED RF E<KBICHAT IEERTORRIE. BKESD) X7 HEMIC
LT, BEMARELTOENS LSFERARELTRENLELEDTH S,
Frz. BB LIUVEBUNDLA., THEHLENMNEINAZEL TOMMDEME
BICBTHURIDEMIE., BEFERATRINATLEL,
NETOEFRRICEVNTIE, EFEFOANE—1—F—ITH T 51
BIE “EEARE PO RVEMICETIBESATIATLE, LML, &

AR URNIZH Tt RVWE T Z &,

ORE it HRAFF ST (case control study) : EFEMEICE T D FIEO—>T, WG LT HEBOWES
HTo#E (EF) &, EFRICLPLEFTHINRR LR DDEBROFEEZHE LT RVE () oo
DOEMZ T D58 D Z &,

2R  EEREAER ERELE LT OB LD LTV, FRSCEREED D FELE LT
BEMISLTORDRMD Z &

BB ARITEETH DD, BEEHESRD O,

MO PR BE (glioma) : ORI (70 7HlE) 2 5RET 2 EMEEE,
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EDAR— MAE CLEBMREEERICETIMEICEIC L, BRBEIC
BT S MOENS LSFLIYBEENGIDELG-TETWS, GH. B
BELOEEDAREMEICOVTIEH. FEIAREHROERFIRE SN TLVEL,

HFEDEYERICLDERTIE. ERFEHEINEVICHEIAZLDIZEN
£, FEAEDHRICENT RF BHRECELIKNER L OEEENRH 5
nTLAEL,

Tt HEHAEICEVTIE, EEEN YEHEEEEENE CEECEEL
2L OMBENBRESINTNEIN, BBEOHAEHFZERICEWLNT, BEAAFS
A VDHEBRELUTO RF BERECEICEVTIX, EE2EIHREIAGVLED
HERNEHINA TV, EL, —SOMBAEICE LTI, 58HELE “0
BMOWERZERE LE-EBREMLTICEH TS DNAHO UM P OMEEKR P DEEA
MESINTHY., SEORKRIE - TN EENS,

QHERBRUHEEEFNLTE

HRERANDEZEICAL T, RIEDEZEMECHREARZHRIELI-HER. RF
BRI EBICEET 2HBFEMEEREBIZDONT, 5| EHEEHEN LR FMEL
WEROM>TWEWEEZ DN D,

WREES CHLGARICELTIE, EES L UERBOBEAEICONT
ZLOWMBELERIN. RFEHRIECELNETERIEEEZEZSIME LG
WEWLWSISHRENKERINTE R, RIADOHMRICEVLTH., REDIEREE<
HENZKREOND, LOALEGAL, COBRDELRIE. WTFThEBEBEDE
BHEHOEERND LD THY . CHICKIBEZEFIERZIATULALL,
Fl=. AEORMEEE~D RF BERRIECENZEICEAL T, BEATIE
BN GERFMEEALE L TR NS EBEICAEL,

FMEBRMETIE, TELTIDVRESY FEAVL., BRABIECEEHIC
FEEBRZRELT. Z<LDFEEE I ERFEINATVS, AFEORXITH T
X, WSO DIEHFERIBEINTLED, TALDERIZDOLNTIE, BX
FOHRLEDFI—BHARLNZI L, FEECORARICEVWTIIERSA R

5 EARRNE - FEARRR O D ORI BNTWD v 2 U R S AET B BIEES,

% a7 — M (cohort study) : FEFEMED FILO—>2T, HEOEF (aF— k) ZxgL LT, E
HMICRiEZ BT oRETIEOZ &,

1T Bin M (Genotoxicity) : DNA RGO K7 &, BIEEE A2 H S WEICEE L LT ITIEHOMEE RS
DL,

B IEEEBEEME BEEEUADOIERHICL VBN AZSISEZTIEHOMERLHEI O Z &,

Y EAEROBMEIZTREIZ b DD, EETA NI A ofE#HEz RS 6o,

5 DNA S5O GIT : DNA A MRk 3- 2 SR UIMT S5 DNA DHEED Z &,

U KR (spindle) : ML R DOERIZ, YR % & 5 S5 MBI 55 B S 2 8RO S 8,

2 PR AR HESE L PR M VRIS R ORSRE A R R L T A AR — 4B,
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FAVEYLBVILRLDECBICESHBRTHSCELEERET HE. B
RCEENGRFHEAENLE LTROONIEREICE ., SROERDRAN
LETHD,

HMIERBRMETE., ARREEANDEE., HOIVEHEREKEDETICH
LTOEEFMIH L THERLELGEST -2 EZRIHREIHBESATLEL,

()EdE - BRABEBEADRE

NFET, EFEFEHLNLD RF BEHRIECENBHOETEHEEICTT 5
FEICEHLTEZELOHAENMTONTELN, BFOMEEHRETSEEET
REERBERONATOEL, £F5 THEFXIIHERICH LT RF BHFAIEL
BETXIMEIZEVTIE. R LEZZ{OREEEDS HEVDHIBE TR
NE-BEOHBREZHRELTLWELDEHDH. LML, ShoD#HEIE, [E<
BOAERIOVWTCTHENHDSEEZA DN, BEMFICEHAL TRIINADBET
Hb, F-. RFEHRIEICEICLIFFORERELRESNTLSA. RF
BHAUNDERICLSIZEDUGRMEZHRTE TSI G E., BRDIRAL
PNLETHD,

ZTDfh, NEOFEZE. FiE. BRERADEZICHATHIHAEICDOLTH, 1<
DHDBHEDHEENBESNA TS P, LML, ThoDFERIZDOVTIE.
EPHEICE T IREEF M OBRNA TR PICEIEEEHBRTETLS
MNEE, MIRFEICHTIRIANMDETHY., A THEINGRZMNIINE
LTIEFEBH ST,

(4) BB B

RFEHMARECEBICEIYALHOREF PHELDESND. Wb D TEH
BEIE] T2V TH. CNFTELOHARNEDONTE, TALDHER
[CEWVTIX. RFEHERESBA NS DERDEETIEGL & LS FERAT

BTy — 7 OENHAE IR — MR, BHEFIAE Cho B ML AEENT/NRIZEB N T, W
KONDITHRRFEEDOHEEN LH T2 LO/REZME L TV D, ZORBRICONVTIX, 4%, BT
D FIEOZN M, HROBEMEEICHTIWEDBHFFEIND, 2B, BREED [ 2GHz EF2H X
ST L AL MRITOTEDWMOIEEL LORE~DO R FoEWEBICE T, [THRE SR
IR STV, Fo, RBEENER Lz TEROLZEEOFTMEN] B8V TIE, miRa (kb
W) OEKIZ EBEOFMNITONTEY | JBIROEBREBINEIIRELFRBELTTHDH Z & BMHERI
nTW5b,

MRRAT  BLOEROBRE DREBEBRETASL D LT HREIC, AL D T HERLUSNDORET A,
WRDFEEIHELEZTVWD5EE. TORFERBERF LV,

% HHENA T A (recall bias : IBEOREEEZEWEZT (JHE) BOEMIEZRS Z LIRSz
T—, FRIZ, EHIHEOFPHENRE T HBERA~DIFS BEEZEZMBELTLEI Z L AT,

O ORGEF  BERENRFADERDO L,
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SNTWD, T, AFERESNE-BET —23LEFRT 2 2RVEA 48
o DEEMNDL. REOERNBRESIA TV,

EHIM (Boh oD E<KEICEET IERICEALTIE. ChFETIC
HMECEBINEE FEREELEZETSA Y KL PEROBRIZK Y.,
EIRFIE &L RFEHAICARBEREIGZWEDHER/IBAICEMITOENATILNS,

R0 (A SHHA) EKEBICEETIERICEALTH., ThETD
ErZERRELEBANFEORERN D, RRERERTENGRZMIIN
FREREIhTULEL,

3.1.3 HHARK (IF) SRRAOBREE

hRELR (IF) PERRECBICETIMEE. REATEERT—42MN
REMTHY . THEFMEABRINEETHLI D, VRIEEETS
[CEFR+2THD. CNFET. BMERICK Y. 20~60kHz DEREFIZH
WT 02mTOETOHRITH L TIFRIBICH T 2EFHME “"NE LA
EERLEMERKR “HNREINTLEHN, FAUNDORERICOVTIES#
DRAENLEENDIEBETH D,

$t~ B, JAVLAENEBRELGE IFEHRZERITIHBOLTRIZEK
YU, BEZEARBFTOBUMRIEICENENT S ENEEIND, TDO
E%MHnéﬁmt%miétw®A4T?—ﬁ—“&@%%%tomtw
BERA. BULHRE, BUGECEFEEFE--FERICIYERSINE L
RHFIN S,

3.1.4 FIAMY (THz) ERROEBERE
ALY

75 LEMAOREZECELTIE. BRTEHET— 4 OBHEM

5T X ZEMNT (neta—analysis : N2 L CTITONTZEHE O IET — X ZINE - A L. MBI FEZHWT
AT+ 2 Z &,

8 ZHE 7 74 Rik(double blind test) : #BRE DB VIARIZ L DB (BIEMFR) 20EET 5701,
FEHEOWE (AIFE/MBIEORMNEET) Fa, ERE -HREOLLOLNAL L ARHICLTTI EROZ L,
% Tntermediate frequency (IF): 300Hz 10MHz O &I H OB Z VN9, Z OfEEKTIZ. FEIT 10 MHz
LLF 0 W 508 Tl e 238, — 75 T 100kHz VLB B CIXBWER NN D720, HIEIE

HEBERMNRIEICE Z 5256035 5,

0 = OEPEEH T, FRIEARIE D7D O BBERSHMENED SN TWVD (*Exbﬂi“ 0.0027mT) ,
ZICHARTH 70 fF &0 B TEMEDOBA TOEREIToCnD, o, —EFETHEMAEINT
W25 TH Eﬁfi%&#%%iTéﬁ?ﬁﬁﬁfEbi?ﬁ@Hﬁ@ %A T Th D EHREINTND (*ﬁ&“ﬂﬁ?i?}\%ﬂ% 4
L E s ; http://www. aeha. or. jp/02/101. htm)

U fE AT IE - Hﬁﬁ :7%%&%@%&6@%\ EHD Z &,

%2 Nishimura I, Oshima A, Shibuya K, Negishi T., “Lack of teratological effects in rats exposed
to 20 or 60 kHz magnetic fields,” Birth Defects Res B Dev Reprod Toxicol., Vol.92(5), pp. 469-77,
2011.

% A F~—J— (Biomarker) : FHRDIRIEZ ZHAIHIE LM T 272D DfEFEDZ L,
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http://www.aeha.or.jp/02/l01.htm

FEBICVDLGVVRRETHD, CORRBFTORARICENTIX. EHFRDRE K.
NT—, I EFBEOYMERU/NSA—2EITTHEL, BIFER, RINE, &
HEOEMENLGNTA—FIITODVWTHLEELRERELGDSIZENERINT
W3,

TINILYBENAKIZBAT ZFEE(F 100um BBE “Thd=-0. KE LR
DHBEANDEENIAROKELEELGI—T v b, £z, EXRMITKS
DT INILYBEDORIVIKELZBH, DNA, 2 /NVE, RKIEYMEE., <
DEMZENFERINCEETSHEEZAOND, N TINILYEEZR
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EEMBREER) LOERFHEICHE->TWS,
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bon, I—FTJ T L—TF. TREMIER (Limited evidence in
experimental animals] & EF{fiL 1=,

3. HMEMEOHM: —MOHXT ‘BE” ERTREENHLILOD., T—F
TJITN—TOHREMHIHE LT, TRP/AADZXLIZDONTIE, LR
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2) ICNIRP ') R & &¥fh
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EE THICEI[ICERDGE VN ELTTRELS, ARKK, B, 2B 5
DEEGREIRRE (well-being) THEHZ L.l LIFEL D,
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SRBE SEG A UN—DLEREINDS, SEG A VN—FFERESFTE LRKIZ, E
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®23 FE () ITBFTHARECEOERERF DN

ICNIRPHA FSAY |ICNIRPOSELAIL| I E -t

No DBELUNIEN | BN+ IRBOFRE |RESE R 51 B iR

E (thig) & : Fil
' | B kpomsl | Ee0Es ORE

HE (B8R
01 K O 300 kHz ~ 100 GHz
02 |+ % (2010) O 3 kHz ~ 300 GHz
03|74 K @) 0 Hz ~ 300 GHz
04 [ RV =—FT EEA A ]
05|/ vy =— O N
06|7v~—7 EEA A I
07 | A7 v & EEA A N
7Y 2yt g AR R & ey HivE -
08 [~/ — % 0.1 MHz ~300 GH
770 Wil : 10 MHz ~300 GH

09|77 v A O 0 Hz ~ 300 GHz
10 |5 @) N
11| k1Y O 7
12| A—AFVT EEA A U
13| A A A P n
44207 S I
IES R % y
16 | A A v O ]
17|=>7 Dg 30 kHz ~ 300 GHz
18| R—F > F b 0 Hz ~ 300 GHz
19|F == O 7
20 |/~ FTY— O I
21 Pb—~=7 O /]
22 (7T H YT Dg 30 kHz ~ 30 GHz
23 (v arFr D] 0 Hz ~ 300 GHz
24 |A—A +Z U 7(2010) O 3 kHz ~ 300 GHz
25 |=a—v—=5 K (1) A U
26 |#E (1) @) 0Hz ~ 300 GHz
27 (FFE () P 100 kHz ~ 300 GHz
28 |7 (2006) A 0 Hz ~ 300 GHz
29 | v HAR—L (2006) A 50 Hz ~ 26 GHz
30|74V B (2010) O 3 kHz ~ 300 GHz
31|~ L —7 (2006) A 0 Hz ~ 300 GHz
32 (%4 (2010) O 9 kHz ~ 300 GHz
331K (n) A 0 Hz ~ 300 GHz
34| rz (n) P 10 kHz ~ 60 GHz
35|77 (n) O 9kHz ~ 300 GHz
36|77 VUH (1) A 0 Hz ~ 300 GHz
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FBEWTHDH. HICEHEDOEVLDE., 2013 FOHRAEICEICEBRTH S,

17



® 2.4 KEIE)ICHITSEHBINE(SAR) ' OFIEIRR: (a)~(c)

(a) ICNIRP A K54 > (1998 %) ™ SAR

£ 5FY | EEH-RAOBFRER | OEOBFAEKX | SARDEY
FE) 362 0 SAR SAR (W/kg) SAR (W/kg) EERSD
(W/kg) AR 10 g Tty | AR 10 g T | BEFRE
NRIELCE | 100 kHz~10 GHz 0. 08 2 4 6 9
BEIE<E | 100 kHz~10 GHz 0.4 10 20
< BRM  EUMEEE. /o —.
NRIEL AAR (BERICER) . XU YIELERD T0%EE 60%1E

2= SAR A EF7Z=T7Q2010) : A—R+SVT, Za—U—5 0 F(EE/BERHD
HEYLE s TOT D UAR—IL (EE/BERFD (2006), T« 1) E 2 (2010) .

T L—o7 (BE/BEAHD) (2006) . 2 4 (2010) . 1 >~ (2010)
- ZOM: TS52)L(2010), AT 7Y H (EE/B IR (2010)
CE)RRM D EEABEMBE EUMBEE /LY z—) IZERND SARIBEDHEICEHL 5T RETTE
SO EN (BRMREE) 12k Y. ICNIRP 4 K54 > SAR IZ3&H|#IIC#EHL,
A7, A& 2006). ~J)L3(2010) TIX SAR DIRE XL,

(b) 1EEE #R#& (IEEEStd C95.1-1991) & SAR

25F1 | B - RAOBIRK | EEOBAIRXKX | SAROTEHY
JE I %k & B SAR SAR (W/kg) SAR (W/kg) {E %K
(W/kg) AR 1 g Fiy HSRHEB 102 1y il
N s ¢ = 6 4> or 30
NEIE<CE | 100 kHz~6 GHz 0.08 1.6 4 PN
BE2(X<E | 100 kHz~6 GHz 0.4 8 20 6 5

# Y o= A S NER 737'@(2010)
- TFO7  BE (ARIELED 1.6 Wkg dAH) (2010)
GCE) BERHBEFEL. BIckY ERD EEE B LFIERLGDIBEENH D, WEHRSE IEEE Std
€95.1-2005 (2006.04.19 $47) TI&. L£F (@) ICNIRPHA K51 > (1998 4F) &R L SAR{E
Elgof=M, LR3I HEIEX SARIEDHEICIFES> TV (2013 FEXREE)

(c) MBT—ZITE D SAR

T 29w Mo BREX | MEORAEA AR ﬁ%@i
(W/ke) SAR (W/kg) W/kg) % B
NEIEX<CE | 100 kHz~300 GHz 0.02 — — 6 7
BEEECE | 100 kHz~300 GHz 0. 01 — —

EYLE - 77 HE(2010)
GE) 2010 FRHROAEERICEDC,

(%) BETEFHREOHRKD SRE-—EXROVIITHA
TREINTWHETEFEIRREOEZD SAR EZ EHMICINEL-—BERICEFEHTERR:
BHLTWEV T TIHA MITRENHD, HDZEL DY A FEREDA—AYA MY D
TRIAXDEDH, —BERTREFLE>TLAEL,

(FAYERRE BARE RFFLEEDERKGIRLERBISOY T TH A +)
http://www. bfs. de/de/elektro/strahlenschutz_mobi | funk/schutz/vorsorge/SAR Werte. pdf

' SAR (Specific Absorption Rate FLWUNER) : FBRRICAEREZIES B L L &, BNTEED LV I2E
AR RN X 5 % ) WIkg, 9 100 kHz DL Eo @Rtk X< EREAEICHE DN S,
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F2.5 &E (i) OBRHERS (1)

E (i) & *E A7+ 4 (2010) 245V F AYI—FY JIbyT— TUI—Y
- O SRR EAERE. | HREGRRY WS (RAREET). ‘%‘Eééggﬁggﬁﬁ ) ﬁ’?;; fi’%ﬁiﬁg):
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BH O L (EEA T34 %)
* 4
s o
BRI a0 a0 a0 H a0 a0 o 5
NCRP A K54 > 2EE 8BS UERSEE 4 i3 54
» SAR : ANSI/IEEE #R#& [EEE, ICNIRP &% (ICNIRP A K514 V) . s EU EBHEL#E)4 (ICNIRP) EU EBHEL#)4 (ICNIRP)
» BEZE(L <& : IRPA/INIRC
TEHIRAIE CFR) HAF5A4 Y ReRE| - BERHEL TBHROARE BARO—|  REBELESBERAN - RAREHLUESE
47 BERAE, FCCRRB |6 MBERERADIEC |(592/91) : B SEI% : I (SSI FS 2002:3) %| B0 EEA BERBEOMA | EHFME L THEED
Part1-§1.1307 (b), FEHIBR (1991 &, 1999 Fk| (500/2013) #&¢ (SSM SF 2008:18) & L THITFE | (2000.6 0 628 &) : &#&{ME |i% 5 (2000.4.5 o 232
§1.1310, %) RBEMHRIECEH| - T4 5 REIBOME - B | E(2010.4.22 0581 B) %|B) : BE
TEIRBHERE D Part2-§2.1091, - FIRBER - EREER|BORE (1474/91) - (SSI FS 1995:3, {&IE 2005:3)| && (2007.1.10m 27 B) %25
ES - HAKFS4 > | §2.1093 T ICE (1995 FE LU 100 kHz~300 GHz % (SSMFS 2012: 1) &L T | -HMEHEDIHELFERADES|D
(I SE4E) | (1996 £) (2013 FEE) |- B 2 8 10. 26 (1985 - — AR/ D IE AL HO| 152 (2000.5.12 @) 36 )  RBMESSUESE
££) (1996 S TE) BECEHIROKS |- BRAREHRE BEECEO| - MHABROBELEROR |EHFBEL EREED
(294/2002) HAI) (AFS1987:2) AJ: (2010.10.29 @ 1830 &) | % (2001.9.10 @ 791

MFEZ. (2003.11.23 B 1362
F)FEZ

=)

0~300 GHz
Bk | 2ARIECE 300 kHz~100 GHz 3 kHz~300 GHz 0 Hz~300 GHz A0 ORI 0 Hz~300 GHz 0 Hz~300 GHz
£ E 10 MHz~150 GHz
BEECE 300 kHz~100 GHz 3 kHz~300 GHz 100 kHz~300 GHz 3 MHz~300 GHz 0 Hz~300 GHz 0~300 GHz
25T 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg
DNRILCE | FEER - BRK
SAR DEFE& | 1.6 Wke (1 gFH) 1.6 Wke (1 g¥F#) 2 Wkeg (10 g 1) 2 Wkeg (10g F1) 2 Wkeg (10g F1) 2 Wkeg (10 g 1)
X
ARIECE) BBB | g 6y 600 4W/en?| 47.6 V/m, 600 wW/om? | 41 V/m 450 1W/on 41 V/m, 450 1 W/om? 41 V/m, 450 1 W/om? 41 V/m, 450 1 W/om?
iBaE | 900MHz
(?ﬁg@ 1%;3'1"“):12 (61.4 V/m), 1000 uW/cm? 61.4 V/m, 1000 uW/cm? | 58 V/m, 900 uW/cm? 58 V/m, 900 4 W/cm? 58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm?
- FCC @ SAR fEDIRYLT | - BT 6 XEETH XA OREIERANE, LR | - EEABEICH S BRI 628 8| - EFLEHFICL Y., #
e, % IEEE #R#%(% 2006 &£ | 2 A%, ZMICE - FHAIIC . HAHDORH I2&Y .. EFEZTOEMBL|FEFTOEMBD & IHRH%

4 BIZHE Stz FCC

BIASh. EMIZEFH L

D SAR fEIFRBE

ShTLB

- IHFF DR B (SSI FS) =% Fr
FR A1 (SSM SF) & L TIER#IE

ImAR (&L ICNIRP 711 K5 4

VEANEFESh TS

[& ICNIRP HA K54 >
EWULBFIESATLDS
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£2.6 ®E Ofhig) OFXPHERS (2

B (i) £ 504 RN)L¥— I2532R ZE KA A—RAKY7F
HEER-RES. ERBUF (A REFEL., BFE. FBE) . EEBEL. 578-ER- |17 5 0 FARBER | EXRE- BARRE-
BEIHIEOBATHE (R -Ei- RAR—VH, T 2L EEhE R AFIREE AR . BEE -t axtiEE (RRRET- FREFFEREA. F—R b TEERS
TFE EREET) | 772 FILhERFRES, 70 USBAFRES #H|BEE-REA. TRETREAEEER) ERREF- TR —F
I-=} - 3 -
amey | ARECH| TESTEW 727 FIZEL 3 BERIOEIR SR SRR SRR R e
% . & ) (f7idE & ) CEXEZIC
B Imzaca mEsL L mEnL Rl mEnL W (BLmm GREs
195 DIRHL EU E=S&)E (ICNIRP|  EUEESEE (INIRP A K54 >2) @ QEEE e UESSEE FEEamE
HAES4) BELALD 50%{EEI1E 7. 3%1E (ICNIRP i1 K54 >) | (ICNIRP A FS4>) | (ICNIRP HA K54 >) (ICNIRP H4 ES54 )
CERTUTFEE | - 2000 EREHR BEAE BHE(BEE |- BRBEHRROARIE| - RITEFREI (2000 4) |- & #6185 55 & B AE % | - %4845 OVE/ONORM E8850: 0
4 HTHERE(2000.12) | 1E) LB T4 < M BRRFIC SEIEN B B | < BOES (2002 ) - BHARIE < BHIBOE | (1974 ) ~300 GHz DER - 5 - Bk
CERTUTFERER |- TUavtil REERSRIC L EREOE - S EERRBOES | & (0~300 GH) EHIBE B LM LA O | R AMAE BB (2006 )
BHRY  BEE, B | EHCHT DEBEFEREOLE 0.1 Mz -300 GHz) |FEHEDES (2003 ) | (NRPB:Vol. 15-2, 2004 F)| 55 26 SHEERS (1996 £F) | —ONORM SF1119:
EIRMERT O FF- B A AE &R (2002 | (2007 4F) - EHBEHREOEL | - BERAEEHRORM 2013 F£HE 0~30 kHz (1994 %) &
ES-AIES4Y |8 C IS YN BEGKEEOBTM - —RRE | F S B IERE O K S| FHIROREO0~300 | - BHRAOHIMBIZHS 2| —ONORM SF1120:
(%5 FE) — BB BIE | 7T IZBIL 1995 EREFEET B (10 | (2003 4) GHz) (NRPB: Vol.15 -3, |HIBAFMEEDES 30 kHz ~3000 GHz (1992 £F)
2008; %35 2010) MHz - 10 GHz) (2010 %) - SIS HEEE ) SAR 3 | 2004 4E) (9 kHz~30 GHz) O 2 11 2006 EFELE
CERTUTFERER | -0y BEEET VT ORBHMSHRICK| RICET S (2010| - NRPBE1E (1993 /) (X | (2002 4) (2013 &)
AR ToTTE | AEZEOEETHEICHT HEOES 0.1 MHz -|5) 2004 S EELE
B ARE (2010 46)  [300 GHz) (2009 %)
Jyavtil: 0.1 MHz~300 GHz
B | ARECE 0~300 GHz IS5 KL 10 MHz~10 GHz 0~300 GHz 0~300 GHz 0~300 GHz 0~300 GHz
#E 70y 0.1 MHz~300 GHz
BEE<E HERL BELL HER L 0~300 GHz HER L 0~300 GHz
Y3 LETY (*ﬁg‘*olg)ﬂfm | EN#EH:0.08 Wkg, T35 KL :0.001 Wke 0.08 W/ke 0.08 W/ke (*ﬁg‘*olé)wfrfm ' 0.08 W/ke
BB o - . . =
BEER- R EN S48 - GEFBERFTEEE) EN S - - - EN 40 - -
SAR ORTFEA | 2 Wke (108 T 2 Wke (108 F8) 2 Wkg (10g T14) 2 Wkeg (10g Fi) 2 Wke (108 T8 2 W/kg (10g F49)
JYawvti: 3V/m 2.4 uWem?
B 2 | FIURILGEET): 21 V/m, 113 uW/cm? ) ) ) )
p 900NHz 41 V/m, 450 uW/cm ISR (E—7): 3V/n 2.4 uWon 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm
(iéiﬁé oAy EE—7): 3V/m 2.4 uW/cm?
PPy 7"‘)1‘7“&»: 4.2 \/m, 4.7 uW/cmi
foi;ﬁm’?z 5 V/n, 900 uWor | 227 tﬂ?—i;; i.gzvc/”&]y 2‘2157“;%%2 58 V/m 900 gW/em® | 58 V/m 900 uW/om® | 58 V/m 900 uW/on® 58 V/n, 900 1W/cn?
ooy E—7): 3V/m 2.4 uW/cm?
- 2000 LI ICNIRP| - GEH(7). (B—7) (k. HEHT7 T TORMES |- SUT S TERE | -RITERAICL Y, 5| - EEEEELE0ET | - L AL OEMARBIOE
54 BS54 U %HEM E|RiE. E8—7 27+ O8REERT EAEEE M (2003|EEOEBE & HRE I | WBBEOEE L BB |HAE < EORHILE A,
. U4 1999/5/EC 125 | - T 2 wtiL: B—ELIZ3HOT o 7+A% &) , 2006, 2010, 2013 |ICNIRP 54 K54 881 | & ##5 (2001 ), 2008 | #hishi= & U (£ < BIEREDE
" 3<) BEEVHOHIRET.5 V/m (900 MHz) EEH, 26/3G: 5V/m LL|HHHEh TN FEEEF, 2012 FHE. W[ ESFZTbhTWS

-JnAaY: 0.1 MHz - 300 GHz T—E® 3 V/m

-
461 V/m AR

FFIZHAREE EBIR
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2.1 &H

(high) DEKEHERS (3)

E (i) £ Af R 1327 XYy ARL Y =4 R—
EHRE- B - I RILF—- REMTIESRES. R -#mEHNE (RFHEER). TN g . e o s s
S E O BT BEE (BER) . RRE. HREE R Fy ho—o4. gug, | TECHEEREEE | s | hawn
ERNBEE (DREFER) FE-HEBERE BE - IRL¥— - [BEEHE = ) - SR R= =
R D NEIFLE IR YOI E AR B H AR YOI PYCLA]
b BEECE HEGL R B HEGZL #E (BERHD R BRI R BRI
P p— ICNIRP+RF (E#ER) T |EUBEREE(ICNIRPHA RS54 >) | EUEBEREE (ICNIRP A4 K54 ) + EUEESEE o o
ICNIRP & L R )LD 10%1E | +ICNIRP & L R JLD 10%{E 74 & ICNIRP % L XL D T0%1{HE. 60%1E (ICNIRP 4 FS 4 >)
CEHEEREE (1983 E) | BR. MR, EBHAOECECHT | - BRLOBEBT T LARERHET 51 - £5 1066/2001 : AR4E |HEEFRA L £E TR R
-JEERE RS RSB S B IR A% (2001 ) & (0~300 GHz) (Act No.1105/2000) BOEKRGE. BROMKS| (SanPiN) (2003 £) : HEBEKRESR
(2000 £) (2012 £{EE) -100 kHz~300 GHz DER R . B | - EARBHRA LKA T I2BBEE,N SN HIE. BHBRICHT 2R - £EEFHOBHUR (No. 217/2002,
ERIEEE O RANDERREDOECERR.EE |REHET S E (Act No.512/2002) FBRREXKICE T 5544 | SanPiN2. 2. 4. 1_1_91 -03 pos. 1833)
E - HA KD 1E. %5 B 20 %IE (2003 ) - BFEIE & T OMIEE (LawNo3431/2006) | EDREI - EERERERROREBL| - BEES
s - CHBREMECET IHARS BT UTTILOBHMBMSARIEEDNS - BrH CTE/23/2002( Bz-n BEREOFEFHER (Journal of Low
(BI%E ~ FERF) (2008 %) & IR (538 & 0 1= 5 O 815 5 3% (2008) 116749/2010 TISE) - # | SanPiN2.1.8/2.2. 4.1383-03 | No. 192/2003,
CERNRREOLOOREAKELEA | - EFEE- EH AATE - TOMOREIC| RBESEEC otémﬁ&m - ELBHRRBEFROB pos. 1883)
T 5% (2012 4) B84 5 3% (Law No. 4070/2012) HELAHEHEOREICH | BLEGOFEFHER
T3 EHHIEDRE SanPiN.2.1.8/2. 2. 4.1190-03
s s o= BEE7>FF : 0~300 GHz
- NEIFECE 0~300 GHz 0~300 GHz ERFGE - 0~100 kiz 0~300 GHz 30 kHz~300 GHz 0~300 GHz
é@ REL L (BEREBRS SUVA
& B <E | 12 ICNIRP £RDHE £ 51T 0~300 GHz BMELL 0~300 GHz 10 kHz~300 GHz 0~300 GHz
L35 9612 %t 40)
(REHL) - . - —fBOI/ET (70%) : 0.056 W/kg (HREHL)
EHFH EAYE BT EN #EHL (*E’EJ*OE)W/EE ek - - S B - R - 1 5 HE A% 300m (60%) 0.08 W/kg HMEGZL EN #£40 :
= 0.08 W/ke : & 0.048 W/kg 0.08 W/ke
NRIELE (BRERL)
SAR 5B 2T - B (REGL) . 5 - —ROBE (T0%) : 1.4 Whke S
AL B | ez agic N e (REG L) EN 40 i HE - BB AR (60%) 2 Wke (10 g T4 WEBL EN 240
DRFARK 2 Wk - 2 Wkg (10 g F1y) 2 Wke
g (10 g F#) 1.2 Wke (10 g &
g 1Y)
] 2 CEERR (BHI-BBRTL| —ROBEHF (70% : 35 V/m 315 gWem
NRIECE 900MH= 4.0 V/m, (42 pW/em®) |B8) : 20 V/m, 100 g W/cm? C PR HE R SR E R 300m (60%) 41 V/m, 450 uW/cm? (6.14 V/m 10 uW/on?
1R HIE z CEEE (4 BRI EBEORYA) | 32 V/m 270 uW/on? #hl o pisen 7 V/m,
( YR : HinE ~6.0 V/m, (9.5 uW/cm?) 6 V/m, 9.5 uW/cm? gD ZER (70%) 49 V/m, 629 uW/cm? 19 Z‘Tﬁ;ﬁuﬁﬁmﬁpw/cmz 10 u W/cm?
W E (800N | 900 WHz £ 1800 NHz D3R | - REEMR (FAOSKEABA) : | P4t HEE - Fibe- Bl &5 300 m (60%) 58 V/m, 900 4 W/cm? : '
B 5.0 V/m (6.6 uW/cm?) 6 V/m, 9.5 uW/cm? 45 V/m, 540 pW/cm
- —#% : ICNIRP iA K5 2| - 100 kHz LI : ICNIRP %2 CRELETUTFIZHL, —BOALDIL | BEARET,. hAT—VU| - RHENSOFERAEEEL| - BEFC(ED
DBELARLER— - 100 kHz~300 GHz : [F< FIRF.E| BABBAT : IINIRPBELALD 10%{E, [v -5 - IUFv, A¥L—|T2003FIx, LE—ED M| BHEF. 3 K
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X 100kHz L FOFEFEEIE, 2010 4D 1 Hz—

=211

ICNIRP i€ K54 > (300 GHz 32

: 1998 £F)

BHAARIECEOSELAILHRE REE EHE)

100 kHz 1290 TODH S 74 > THRESHA TS (F 213 BH)

ARERE | S0 | v | Bouh |
1 Hz FT *— *3.2x10* | *4x10* —
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%0.8~3 kHz *250/f *5 %6. 25 -
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0.15~1 MHz 87 0.73/f 0.92/f -
1~10 MHz 87/ 0.73/f 0.92/f -
10~400 MHz 28 0.073 0.092 2
400~2000 MHz | 1.375f"2 | 0.0037f"2 | 0.0046f"2 f/200
2~300 GHz 61 0.16 0.20 10
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X100kHz WL FOREEIE, 2010 ED 1 Hz—100 kHz (200 T A R4 > THESHA TS (K214 508 )
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10~400 MHz 61 0.16 0.2 10
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- RPFHERD T XF R ISR D B DB IR K
- 100 kHz~10 GHz TI, Seq~ E2 H2 B &, EED 6 REDFEHEL D,
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H

Guidelines
Electromagnetic Fields (up to 300 GHz)

201 68/FI OO TEHYE LS (f DBEMIRGHz) o

BFEZELETIER MR -BHANDIIEFRDOE-HD LA K54 (300GHz £T) 1
Limiting Exposure to

for

http://www. icnirp. de/PubEMF. htm
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Time-Varying Electric,
Health Physics 74 (4):

494-522;

Magnetic,
1998.

and


http://www.icnirp.de/PubEMF.htm

#&2.13 ICNIRP HA K54 > (1 Hz—100 kHz : 2010 £)
BHANRIEBOSELALGRE (EEE E0E)

o st s e BEREE WS ea E WREE
Rl K B E (kV/m) H (A /m) B(uT)

1 Hz~8 Hz 5 32, 000/2 40 000 /
8 Hz~25 Hz 5 4,000/f 5,000 / f
25 Hz~50 Hz 5 160 200
50 Hz~400 Hz 250/ f 160 200
400 Hz~3 kHz 250/ f 64, 000/ T 80,000 / f
3 kHz~10 MHz 0.083 21 27

- fIdHz 2B & LTI-RBIEEL
+ 100 kHz O REEE TIERF (TEERERK) BEOEAXFEZEMLTEET HI2LEND
b,

#&2.14 ICNIRP HA K54 > (1 Hz—100 kHz : 2010 £)
BHABEICEDSE LAILFIRE (EBEL E3E)

e st st EREE R R E WREE
LR S E (kV/m) H (A/m) B(uT)
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8~25 Hz 20 20, 000/F 25.000 / f
25~300 Hz 500/ 800 1,000
300 Hz~3 KHz 500/ f 240, 000/F 300,000 / f
3 kHz~10 WHz 0.17 80 100

- fIXHz ZEAMLE LE=RBIRE.
- 100 kHz BB DEKH TIERF CGEHEER) HEOELHRZEMLTERET H2LELH
®o

HE : THEEETIER - HANDIELLBFRDFHDHTA K54 > (1Hz-100kHz) |
Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields
(1 Hz - 100 kHz). Health Physics 99(6) :818-836; 2010.

BEICNIRP (FRDAA K54 20K LTWLEH ., BIKRFHETEE O xR E K% (10kHz"300GHz)
Nofin, ABEEOEROMERTEG WO, BREEDOSIRIEEBT 5,
B RA~DIEEHRICEAT SH4 K54 > Guidelines on Limits of Exposure to Static
Magnetic Fields. Health Physics 96 (4) :504-514; 2009.

- TOHz-1Hz DR F-FERBAPZRH T IEEDAKECEEDH A K54 1 Guidelines
for Limiting Exposure to Electric Fields Induced by Movement of the Human Body in a Static
Magnetic Field and by Time-Varying Magnetic Fields below 1 Hz (Health Phys 106 (3) :418-425;
2014)
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IARC Monographs on the evaluation of carcinogenic risks to humans. VVol.102 "Non-lonizing Radiation, Part 2:
Radiofrequency Electromagnetic Fields", 2013 £F
http://monographs.iarc.fr/ENG/Monographs/vol102/mono102.pdf

-BMNEESE  THE - HRRESALERIZAVICOVTORFEEESR (SCENIHR) |
"Opinion on Health Effects of Exposure to EMF" 2009 £
http://ec.europa.eu/health/archive/ph_risk/committees/04_scenihr/docs/scenihr_o_022.pdf
"Opinion on Potential health effects of exposure to electromagnetic fields(EMF)" 2015 £F
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_041.pdf
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"AGNIR report (RCE-20): health effects from radiofrequency electromagnetic fields" , 2012 £F
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/333080/RCE-20_Health_Effects_
RF_Electromagnetic_fields.pdf
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"2013:19 Eighth report from SSM:s Scientific Council on Electromagnetic Fields", 2013 £F
http://www.stralsakerhetsmyndigheten.se/Global/Publikationer/Rapport/Stralskydd/2013/SSM-Rapport-2013-19.
pdf

"2014:16 Recent Research on EMF and Health Risk. Ninth report from SSM’s Scientific Council on

Electromagnetic Fields", 2014
https://www.stralsakerhetsmyndigheten.se/Global/Publikationer/Rapport/Stralskydd/2014/SSM-Rapport-2014-1
6.pdf
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SR, BARMRIEREERL T THCRKREELRITKET A EAREEINT, EoIC, £
EMRETINEHARAALEEARNEELROHEM S T2 L—2 a3 ET212&2 5, BT SRR ZE1EIC
M ONUKEBEELRIBMERISFEON-ERABEBLOLRICENT, AEMEIZLKSTFEEEDE
BZah+tn—HT 5HEREE -,

CERRERUSEROBREIZOT

EYMFEMS LUV IENRFOKR. BARKLRENEERERICEICLYVERIN-RKETEE
ERICERLTWAATREMNTRE SN, S&, EREEEEOFRABFZ EIOICHEBAL T &4
2. BEAEKEBEEICHT 2EREEDOREEIZOVTERFAEZEDIVELH D,
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1 3. RADETEREERAEDEHFEAR
OHRFEEEDER

BADEFEEFEAEMKEBEER) X EDOBEIC DL TIX, INTERPHONE #ZE %% L& & F S AEH
HBTH A UIZE>T, BEMNIZURIODBELLENBRESNT, LHALEGASZOMBRICEEL.
BEQOEFEEFAEHEVLEL (recall) ITESHTAERESHNE WS AEBLOFMIZLY., 1
R DBRFHEIFRE 2 I-AREMNBETELNI LN, SLDEMRMOIEHINTE-, Zhic
xt LEN TlE, 235 L7z recall bias @I YIZK WEBHEOMET A > THDHaR— FAEDE
AR SN T2 D, KARICEWNTY, EfFEREERETILENHLEEZA NI,

QHEDHM - BIE

HOHLEICENT, RADEFEEFEALKNESFORKENDEE) RV EOBEREZRFATLHI L

ZEMELIZaR— MRAROTH A U EERAIBEMEIC DL THRET L=,
OMRAE

HEPEMFERICKY ., BIFSNIBREBIEDICBELGY VTS A AD#FETL., #ETSh

EREHEVIIL—ELIBZDESIHDTA—PEY TAHAREEREL Tz,
O ERHER

FREA3IVRRAU PTHIMERIE. BEENMEVZOD., MEENICTH O TILY A XDOHEETT
S&. AR— MARZTSICE, DA ELHBARMUEDIR—F (EH) # 5 FLIEOHERMIC
DI-YEHT IBEUNH I EMNHLNILE STz, £oT. ThEERT LH-OICEF. ABITER
FRELTLCNDIABRHNED ) VIL— M EREEGBB A EDHEINERZLGRS D MILGDHIDEE
Zbht=,

ZDH, TOADVEDTHAIRABRNWED YV IL—FAEEELT. RLEFLWVLWEEZOND
FUBLYUTY) U TIZDONTORREREZRLS/NNM Oy MR EIT o>z, FREREBERAL T VF L
YT LTz 2,989 NICHABEEZEfT L-FER, REEL 15.8% 471 #). akR— FAE~DS
MEMZRLEBTRAESRELED 4T (1404) TH-oT-=,

CERRERUSEROBREIZOT

BEEMNS, RICE5 FADIR—MAREEHELELSET D E. SMERMELNDS 100 FAEZXRIC
DO L—brETDLREGLSGEVEVNSZETHY ., BER - FHOELL. HDAETOIR— FAKED
EMEATREEFIENIDEE X ST,
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14 BHOBRIICEICIIBRECECEOERADEE
OMEREREDE R

IEFEDERBIERMOREHES (CH, HEHERE. BRLAN, T4 2T LERETERREMIZE
E945—A. ChoDFAEOREIZHN., EMBORENZEL. BMBENOERNSIESET
AREZICEAIT SEROBLAEE TS, CNODBEVATLRENTNELZ ZARMOER
ZFALTEY. Tz, ERBEEOSHLEICHEL., BEFHORREFHIEBEZAV-REAXHHR
LTS, COEIBHEHIELODDHIBRIREICH LT, REDEMADIFEERRICTE O TIER
BN—D2THY. FLHRETIBROBBHEFHLRNLDTH oz, CNTRREEMDIEES
HEFEVEC, BERLHMRNHELARICRANGERECEICHT 2BMERRISABETH 1=

OHADEK - BE

AHRE. COLIBBYRRETSICHEY. GRHERIEFGHERATH-O0ERLE L
T, UFISRIREBDREERE L=,

(1) MEBIUEMERICH T 2BERERDBLFTHETIVE
(2) EFEE - BRREN DL BT HBIEBH A MY
(3) L - EBRENSDIXCEICHT MBS A Y
(4) BERRFEEEETRET L BEGDHRE

QOMRDAELHER - Kiiw

ER20FEEICEVTIEIEE () IZDWT. Gabriel OERT—42 ETICERFHENY—ILOFDD &
([CHARAARRELR T NA ETLVICE IS ABEEDOERLERL. TOERELET>F-. CORR. T
NAETIVIZEDERILTIL Cole-Cole DHITELRT 20 MEEDNEREFIHS5NDLDD. BRESTE
HEETNETEDH I ENTRENT-, IBEE Q) TIX. HRE () TEELE-BNFEOFMEEZRET S
EHIZ. FEARHNEREZN L TEMERBRANEMI IRREERL-REZZ. HiEVI2L—
VAVERREDUERZET oz, TORE, RELEERXEICKYB oM -HREIMLOERERE—
B b enrEnt=, IHE Q) TR, BEFE/ULRAE 1 REEFRETIVICRHF LE-EOERELRD
FRIZLZRE Lz, TORKR. ARERIEFR/ ILADOKMBIZEBOH THoR V=6, BEMGEE
MEZRAWTHTATHS S EHEARLERNMG O, BER @D DI KEERHICEL TIE, B4,
EReECHEL-LTHREZERIT S FETH 210D, BHERRFIEEILIN-ZHETTOH
ERARYIZREESN, FCEBEHEZED-LDRFIEETH =, ThiF. B - LFEH (HBHL
FZREK) DELLBEUHTORIFINTITEELS, TABICITSBEEDHRE - FHREETE-
TWELWDONERBETH - EHET B,

TR 21 FETIE, BLWEAREFTICE->T, ARBICES2ANEREE~NSZ S EEZTHmL-. £
DFER. FOTD SEICK 2FHMAHERRLEOERIZEY . 25FH SRR AR THNIE., BHEEXT
JFonf-#ER[E Gz FTLEALEBGWV I EATEN, ERKZASG LEGRIZEL ZOHERIEED
IRV EMER SNz, DEIC, BEHEHERSKICHT 52 AMMEBOKIEE TILIEDZ LRI D
FHDEREBREL T, FBAKICRET HEMBEREZAEL. BITBREIERT S EISEY. ETIL
DAMEASBER ENTz, RRIZ. BVRREZXTIIBRDOECBEHZREI L. BESI DB
ZEICERES L=BRD SAR [T 5T S RELRICET SERRFTZT o=, T v b2FELEICH
TORMBEDAEBRN GV, RROXRBHBEREOMLEN S ZOEMEEZRE LEBER. IE
PICH LTI, BABRRDVBELLGVERELEESHELXDNBTUTHLS S ENTRSNT,

@SHRORE

SROBERL., AAETRHONEERHLGHNEEZA—RIC, ERRREERTREGCERNLZEICE

EHZRET S ETHD.
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15. REHMRARUVAEBHEREZRNRE L-414 0 ORBHEE(ICREI KRR
OHRREZREDE =

REMACHRRHERICN T AERDEEDHEELHEZN - FHEi T 4 Z &(F. 2011 F£(ZfT4 5 IARC

DHEMNAMTECZDRICITHN S WHO D EHC [TH T HEREH L5,
QW EDEHIK

REMRADODERNGHETHAIY A A OooiE, GoVIciiRNfE#lias L TEELGREZ
R 2N TOWSHEBMEICH LT, EXMGHETHS IFN-vITHT ERE~NDEEIC
DLWTHEL., BRIICEZEOARETRINT 5,

MR E

2.45GHz DEKEH. 2 HELU 10Wkg D SAR TERIFKEFITL., REMBOERNLGHETHD
YA bhA I LTELISA ZZEEL, ERVEEZSEZ LGN E INIDVTEET %,
512, ALEFLKEEHTHEBMROERNGHETHS IFN-7ITHTEIREIZDONT, BRIEL
BEOEEDEELRNT .

O ERHER

E YU /ERRESFEER VST HiaZAWT . RElENEESNLS YA Fha4 2 IL-1 8 1L-6,
IL-8. IL-10. TNF~a ME% ELISA &Ik > THRET L1z, U937 Hil@Z <Y BT 7 — I3 MLEEERK. LPS
FIBZETHLEEBICERIECE SRR 2 HKU 10Wke, 4 BXU 24 BfE) 35, HAWIEKIEL
& (SAR2 XU 10W/kg, 4 B5fE) Z1To1=RICLPS RiEZE L=, TDFER. 2.45GHz, SARM 2 B &
U 10W/ke, 4 B&U 24 BEIDIX R, HMEFEE U937 MM SEEESN S IL-18, IL-6. IL-8,
IL-10, INF-a DY A b hA VEICHEELREEEZRITS MO T=,

YYORBEIH/ OS5 )7 E0C20 MEEZRLT., IFN-y RIRIZH T I2REICERIEIK ENRIZFTEE
[ZDLVT, CIITA, NOS2, Ly6el Bz FDHKIREL L ZHEZE-PCR ZF VT, MHC classIl & F4/80 $iu
FORBEICOVWTIA—HYA FA—F—FZRAVTREIT LTz, TOFER. 2.456Hz, SAR /¥ 2 KLUV
10W/kg, 4 BERIDIE< FEIL. E0C20 MDD IFN-7y RIBIZH T BIEEIC, METFHNICHEELZELRIX
Mot

OEMB L USROBREIZOT

E kYU /ERREFERER U937 HREERIESEDL S WICERIICERD LPS FIHICIEELT
IL-18. IL-6. IL-8, IL-10, INF~aDH A b AA U EDMT DI ENERINT=N., ChoDYA1 k
NA ORBEICERIIBEIMAFMICERELGEEZREILTVVEVWEEZ NS,

IDABEFI/ A5 7 E0C20 MAEAY IFN- ¥ FIBIZEZ LT, CIITA, NOS2, Lybel Bz FDHKERE
NEEICENT 5 EMERINLD, COFBRLERFREOEMIC. IFN-rRIBFEIOERIEICE

(SAR 2 BEL U 10W/ke. 4 BFfE) (X, MEHFMICHELEEZRIILTLEVWEEZLON D,

MHCclass I MREBE(L IFN-y RIBIC L > TEMT B EHNER TS A, COFELGRTEMIC,
IFN-y RIEBETDERILCE (SAR 2 KU 10W/kg, 4 B (X, METFHICHEELZEEZRIZLTWL
BWEEZONDS, T, F4/80 HIEDRREN IFN-vREBIC K> TEELEVWRERY -2, &
BRIEKE (SRR 2 B&U 10Wke, 4 B IS > THEIEMICHEELREEZZTTLEVWEEZ LN
%, 5. thOBREREE LT, HlIRE. FPEROBEEELCERENDEROFZEICOVWTHRIT S
DENH D,

78



16. EREFERRNLDEROERICNT S8
OHRREZREDE =
BERR (S AR D ETFRFE DR 30% % G, £ FOFEBFOREL EDRMBRECEELGRENZR-LTL
%, EHEFEDOERICEAOIAROLEMNEF>THEY. CORIFTWH £RFALTLEEEYTH
5, BEICITONIZEBRFRKLE (RUVL/TIL) ICKEHARE. BEBEEIEINT—IR
JEILICEEZRIFLIZELTWS, BREREICEZ5FE L LTIE, 2REEHES REM) %445
HEREDEL . REN BrRFOEME. BREARIE, BEBEAORZTY | FEEROKEERGCENAH D, N
D—RARY FSLIZEZSEELLTIE, aFEBOEL. SREOEL., HHULE, KERANHAREEEE
EOEWVWHEROELLLGENAHDS, LML, CoOHMBRFBERIE—F L TLVEL, HEEROBRIEICE
STl MERZESOCRAKBFHEERDNNT—IRY bS LBHETO>TEY. TO@BHFEICHE
NHd, ULEDOERZRFEFAZ. BATRHULOLNTWSIEFTEEZAL. £ FOEIRICEZ 558 %FH
FHICHELGFEATRT T ILENNHL EEZ N,
QHEDHM - BIE
AMEDOEMIE, LBRDERZSFA. EHFEFEOFEANERMRICE X S2EZEZRFNICTKRIEY
5ETHD, BRACESEZFZFEATIEDNERICENLSUHEEZEZ I EVNSAZHDL
MM B0, BERRK ZEFEEEREOER & BEAORER & THEBRE LT,
MR E
(1) web RHITEFE L. BHBEEED 20-59 FrHE % 10,220 AZxR E LT, EFBEOFERAKIR.
ERIKEE., BEIRIKEE (BEERRX 4~ —JL : ESS, PSQI-J), BE&EFRRICEAT 27 or— LB ZTH
fzo COREBEFIZH L. KHEIZE L1z 20-39 BROEECEREETEEZEST. HAELWEFY
ALOBEANEREEZ—RAF LT,
(2) REMLGEBITARTIIATH D, EiE 3 AROERRKAERIR(ICSML TIEWV -, BHEIKR
TICIE, EBEICEEL-THROE SHRmKRERAL -, SHFHOBHMKEBEZEZ/TL. FRENVBCH
HITE DK EYMLHERRE REFENS b FER) ICHEL. FHMGERREISERLTIE
E.EBEFOR) VL TS LELHFE L, EBREICBERXT7v7— 2T L. BREEK (BX -
BIREPR ) % Stanford Sleepiness Scale (SSS) & U visual analogue scale (VAS) T#ifE
Ltz RUVL/TSLTIE, BEREE (stage W, N1, N2, N3, REMDE|E)., /\T—RRJ 5
LfEHT (stage W B KU N2 @, F3/F4, C3/C4, 01/02 mAEKE#HFE (§. 6. a. B) DEIG%E
BILT=. £, HEROBRMHEN (11~16Hz) 11707 ChOoDERIZ, EEZLRBRHEICE
DNHEINEMNERIEL =,
O ERHER
(1) EHEFEAFFOPREG 1053 2DU9BF LKL U2 M ILIE. TNENIDELV102) TH
Y. 240 0% 1 BFRIRETH o=,
(2) EBRBLABEOTHOEBREKIZAEREZF LA o1z, BEEBESLIU/NT—IARY FFLIC
LHEEEE L) o1,
CERRERUSEROBREIZOT
EREENODBEHRNERICEET SLES JL2XHFTARREIGEONGAL ST,
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17. BEKROZ v FaREDRZADEZEFM
OHRREZREDE =
EREFEOBHRICEDIARADEZEDRIZ. MROFHICHATIETEZOZECEHL TIIHER
FIBEILAE LY, 2006 WHO Research Agenda for Radio Frequency Fields I2&hiE. BEIZHE TN
EHYERDOVEDE LT, REELHYIIHT L2BEHBEDOFE., WFICEMBOCRECEHLTOEE
FHEZREIARETLEINTLS,
QHEDHM - BIE
AAEDOEMIL, BEHFEFENOKEONIBENT Y MNEREMRICEEZRIITHEHLMNICT
52ETHbB,
MR E
2RI EEE BERYIR. ToTH  BRR FBY IV z7. EKCEEEZFVUTR)
ZAWT., 10880 EYR L 1= Sprague-Dawley (SD) v b (ARFvy—ILR - UN—K AR O£
BRI ERET oz, FRBTIOODEFELICTREMZHFR L., ORGFEKZRAVNT, RELOH
B (B mBRER. FRmBkER. m/NREY) Z81%E . 5FE L 7=, F 1=, B 8EHIREA 5 FACS (fluorescence activated
cell sorter) ZAALNT, EMHMEEZRIEL. EET v bR LT,
@R EHIER

(1) K22 FEE. 19 BEBOEFZ v b&YVRLMZITL., REMHDEEHRIDFHEK Flow cytometry

FAV-BHENHMBAOHEAEZZHIL-, BFOESIIKELZEZAVTIHIIRI6BEDS Y
M IZHNTES SAR 2W/kg, 6W/kg @ W-COMA AXDEHEK (X < TBZ 90 T o =A%, BBIERDEMLMZRAD
FEFRHEM o1,

(2) FRE23FEF. 1FR8 A~20 HEFTORBMICE VLTS v M IERUKRIFEEE ] O—MKIR
BERFMETHILHF SAR 0.08 Wkg DEMIKEIC 1 B 20 B3MIE<EL. BREROEMBAADHE
BOTNZ LR LT,

(3) 24 FEF. 1FR8 H~2 BEGLVICEFI Y 0 H~18 BEEFTORBICTHIZY TE
HLEBhEIRET) O—MRIRERFIEZ LE 5L 5F SAR0. 20W/ke DERLEIC 1 B 20 BFREIX<CEL.
BROEMBADEEZROHTN LR LI

CERRUSERORE
[EHLRAETES ] TRESNS., —RIRERFETHS. HFT SAR=2W/Kg = LEIHEIZH T SHEE
HEHAICEIISVTL, BREMFIFELGEZEEZZ AV EARENT:, BRAKERICKLSE
MEB/ADEEHBHEICOVTIE, BRIIKEECECERHH. EFov FOBREOELGLIFHTOS
SEAREAMNDETHLHLEEADND,

£+ 80



18 REVATLOBEL TORZICS T IEMBRIROZEICEAT SR
OHRREZREDE =

FITHARTIE. RERICHTIEARERROEZEICOVTORENBYERZFLICHZ<HD
BN, WTFhELERDE BEECTERZICSOVTEBEICZLOLWI EAERIA TS, TOEH
Fr-HMRENAKROONTEY ., W0 BREERA IO 1Y FOBERREHADEBLMTIZCEE (2006
) ITBVWTHHESBVW BT I2EEROEE~NDERKRERROEZEORANBEMREL LT
[FH5NTULV=,

QHEDHM - BIE

ARRETE, REHBEICSVTLREBRBICHINELTYHS L CEEMBZEZALT, 2. 16Hz F
(W-CDOMA Z3) DERZIEKELEBORES AT LANDEEFHEER - EM - D FHLIEEEH
WTRHTSHZEEZBME LT,

MR E

LROMEEERT H-HIZ. 5v FEFECBEEOERLELICTRIA M) EBIHo1, T
Sy hADE SAR £HTHOIFEKBEERT H-OICHEICRFFRIECEREBORKEZITL. BRI
TDRIAM)EE G ST,

BMEBRS S UVHBERICEIIABERANDEEFIFLLTUTOTZ~F D52 (MEEERTIEA.
I. A9~AD32) OFEKICKYEHEZ L1=,

7 EZEMSHRRICEITIRESHICEET HIBE~DTE
FHRERDMHEER - EREEICEITAHEICET HAEME
FFaILF5— (NK) MO NKGEEISH T 2HEICET 2AEHAE
T HRURFHERAESE (TDAR) HERICH (T HEEICET 5HEME
Th1/Th2 85 U RIZxt T &Y HHEHRR

EYEERTIE. Sprague-Dowley (SD) R¥EDS v FEAWT. EHEDIE K EEHETIIER 4 Ak
Mo 3EM. 1H20 M. £5FHSARIFEX0. Wk DXL TBF1To-. ERHBEOXKEFHET
(ZRRIREAMD DB D ERIE BEEE L. BEOTIRMKIIEL S HE. BILEZRTER 6 BETO
& 9ERICH Y 1 8 20 B2 HF1 SAR0. 2W/ kg DIEK EXZ T o1z, Fiz. REBZRAV:IEKE
TlE. £5FH SAR4W/ke TOIF LK EZEME L 1z, HIRAREBRTIE. &KX 10Wke T 24 BREDIE<CEE
TR EH o1,

DERBRUVSEROBREIZOT

REBETE, HESYOHBEMEL. BHRBEORERANDEEZAREN, WThOHEEIZEN
THEARMICERIZKSFEIRonGh o1,

ERBHIREHARICES VT, ARRTIT > FhEMRIC S ( H8EERE. 4~ E b OiREE (TDAR) .
Th1/Th2 RS VR E, REREFIRIZL LEZMREIBO TOLEWL, AABRRE. EHEFOEMBH
LNERDEKRFELFTMIT 5L TEELERERICLILDTH S,

F-ICEKL-RFFEEESECEEEL. PEBPICHOLLRIE (SAR) OIRILF—ZIE<E
THIENTEDO., FRMICIHEEHEDZAURAZFEOHAR~DEANAETHY . TORRLS
BOFEETH D,

3 H 3 A
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19. BHOBRIISBICKLLBRECEIBOER~DEE
OHRREZREDE =
NETHE—DERDEREZEFTMTH oA, £ MNRBEOERBICEIL LM OFHE 1T 5 =9,
BHERDEKEAREZEEL, SHITARARESIREICH->TEMER W -EBHIRODERE
EICHAYTIMRICKEFGHRZHLTETEY., EEENSVDOILEED—DONDERTH D,
QW EDEHIK
EMEIEBRICZHOBRICEIKESNTVLIRKEHRFZA TEAHARTIE., Ty FERAVTERER
ELEDBEADEZEEZEBREI S LZBENELTLS,
MR E
BRI 8 FEEE D UHF 3 % LM SHE DB & E IR (IMT-2000 DS-CDMA, MC-CDMA, DS-CDMA, MC-CDMA,
Wireless LAN (IEEE 800.11a, b/g), Mobile WiMAX, Next generation PHS) #&&¥ (JFIR7 BN 5
A% 21 B (BE)) £T. RS (ERO0BEL D 6:8E) ICWV-2FETRBKICEHIECE (18 208
M. #0) L. HRFOBHYMRVREBMORE. TEHE (A—TU 71 —ILFERE), 2B &R
(BE— ) RKEKBIEE) RULEREA~NDEEZERL, E<ELRILEBEHLIVIEIREFTFY
SAR A% 0.08W/ kg ZREA LY (KX EE). 0.MW/kg ZBALBUVE (BIECEH BLUBIECEHD
SEEHITz. FIHAERICOVWTIEK BRI RVIE BEHRBR TRICREREEZEREL. 10 BEf &
YUEICLIEK BEHATREZ/TL. F,EERIESE 4 BETHRBEBMERICRAB Lz, 4H. AHRREIETE
BERERICEDEKBLZEDHRERVIIKBERED-ODOHREF A N ICHT AR ELHET
FRF, F-EBYERSTMDINS ERFEMEMICTERL Iz, LHETEHRLRRECELEERIEDS
=812, 800MHz~b5.5GHz IZE > TR RS AIREGEAR T 4 RO FA R—ILT T+ &#H1=ICH
FL, £z, BRELGERIIKEZEHIEL 012, 2 EBHEFICENTS Y FADIECED
EEBBELFIEEZEREL. 25T SAR ZEICERTEMEXS%LAIZPC TEEHIEL 1=,
O ERHER
BEMO—RIKRERUVAREVNTNICEVWTHEERA#oNT . 2%EOBHMOARMNKREFRE
RUBREBEEITBVWTHEERIEICEDZEEI LGN Tz, S BIZ, BEMIOEEEAICEVWTEHERE
CBOEEFAONGEN T, FEBIYTEH., —BKRE, KE, 4 BAHFR, ZESE. RICHERE. &
—TUT74—IL FEE. T RAKABKRE. £EENRE. ARMNFEZRERVBAEEEONT
niZBEVWTH, BRIIKEOEZEIHA NG oz, Tz, FL,EMIIEVTEERIEIKEOEEIEH
LNEA DT,
CfER L SERDFRE
SHEENEHMDERBBNZET I REERETITIR-RIABHOSERBARICELETRFICZH(E
KBEITAHLEIZED, REMOZHEKITHI-SMDFEE - EE~NDEEICOVWTHRE LI-HER., &F.
78, ¥T RERUVEEHEOVITNICHLTH, BRIIKEDEEFIH NG ERER LT,
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2 0. FHARBTOEMR L AREOMERSICET S BRE
OHRREZREDE =
ERMHEIES L EREN A RS54 O TlE, PRBRBFEICSVOVTEMERICET S EEEINRS
NTLELODOFHEEZEICHENHY . Ff-. KRNICHEESNLIMBEELFTET 2MBFTFECET D
BEDNTHOA TGN oz, EMERICEYRRNICHEFESNIEREEDEEMREBRHT ILEN
Hot-,
QHEDHM - BIE
AR TIE, WEICANILF-ZBICER LE-BHZMNICHERTEARARAETILEANT, BEMER
[CLBDARNFEELHEMICEET 5, £, BERHERHO, TLERZFEOEBREHA K542 T
RENT-IEHERVEMERZAKICIECELZGEORRNICE T52FEEREHEL. BEFEOER
T—2 LB SBIERFTEROBANELTRTT 5, 4. BERBTOZLAMEZHRT LH-HDE
BREITSCLEEHMET S,
MR E
PREBERFICETIHE R A FBRIOBRELSLIUVURRILEZER. EREREOREIZLY
ZTOENEOERETS, £z, BRARKICEVLVTRIATLWSHRRNFEHEECTEXOEMEE. #
MEROBERAEIUVEERDA T EOA MNIBRERMETHILICKYRERT S, SHICH
EICELI-FHEEEL. BEMERICKL2ANFEERETMET 5.
@HEHER
PREERHICH T EBHABMFEL LT, ERRAOHERTFEEER. TOEALREAKRKETS
LR 10Mz THEZEEHRE Lz, Fl=. 772 FAIZK ZBIEZTL. FHERIEE S S E L.
MEOXLELY .. BTFEOBFNMEZHE Lz, F/-. BEMEROBERS. EERS &I, KO
DMRIZH T RARRNFEERIE 2SOV EZBHSMNIC LIz, —A. BFHEIZEWTICNIRP 4 K5
4 2DEELRIVEFRNFZEEOERICEFENE LT,
CERRERUSEROBREIZOT
EMERICAVT. REOHEREHICEVT, PEBERS L CDLEG EEEMRBEAHESATYL
5IENHERIN, —A. BAEBEICBLTE—HBFENRLOATEY . XREMBRROBEEER.
EEDETIER EIZEENH S, [EEE RBICHWOTIE, BEHABTEABRETILOMEICET SR
BENRTRINTHEY., LEFEIEARICEAREL LTRIATEY., RYBEAPBETH D,
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21. BRI BICK IBHEOECEMRE
O RBFEEENE =

S ) EHISLEEAIEIERE COBIRT U  RBEVCERmE L A T L, BHER. BBEEEMHLL—F—%F
IZFIASN. BEEERETOWMEIKNEZIN TS, S UEFERIEL. ARTIZEAEDIRILF—HIK
IRENDDT, EFRFELEETNESEMT., KRICBHTI2RES S UVRBTH S,

QHMEDEK - BIE

S )R BIC K DEEEADEEDAFENEES &K VEBSFHFHERFEIEF TEE LT, ORE~DEZED
REZBASMNIT S, I EDOLEFEEEREZE D/ NN—F5-HIZ. Q) EFEEDIRILF—RIRETIL
FAVWTIEERMICAET L, BRRIKTFEHEOFEFHESHNCL. RRMLZBERMTOERRER (D) LnHEIZKk
Y, SV IREREEHEEHRET 5, 1o, BEUTOELANVESEITONTIE, OEEMIAEERIcLY, =
)RR ERICK DIEEMEADEEEZRETT 5,

OMRAE

®: LYXT7oTFTEMNLTA, 15, 956H: DEREZRERIICIEICEL., BEEORELTRD D, F1-. R
NTORTRIC & B EEMEITEFE L. IRNEOKRAES ZHIIE L NIV THRETT b, @ I ) REFAENT-IR
BEMSERMEN VAT LERAR L, REEELROKRRUASTENMKFHEEZESMICHNT L. EREEL
T DB B EDHEEE TILDBEZRET 5, O : /RR MEEERERZ I L 1= 60 GHz #faRIE < BEE
#FF L. B AR LR, SioKRA RIS T HIEENZRE (1nll/ond) - KM (24 B (X<
[2HT 2 IR EDRREBIEEMEHE S LT, /MEHzR. DNA 58I <R L TS 5.

@HEHER
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nENIH T OEGEERBRBRENH 1=,
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HEN ., —HOEHEREZEEREL. [FBUOGERIELT=, =12, BRAREREICDOWNTIIMEEMAL )
ELTz, REBEREEICOVTIE. BEESBMHEICHEARBERE VLG RATAT . ROTATHIC
WENDHY . SEOMRHEEZRIEREZAD T, R+ IELT- EEF. 2N
DRBR. DT FTIREICODVWTE. ROTATT 252X HIT 5+ 0 EBRHABRELLHL 155
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SEHAFI b MNRRICEATIREEN ([FEXE FAHKSFNCERE]

BHLK (EMF) DER DEECOVWTIX EFTERLOERIRLEVDRADOEENTES
NTELN EERADEEEHR-O>TVIHIHSEEIMICZ L, TS TERIB TIXERIK (EMF)
DINHEREANDEE AL, 1994 EMNS(FIX 20 ER/. EYbIT 2006 ELBEOMHEEEELLEE
- #ET 5. EFEFDEMRADROEZEICEALTIL, BAHME~NDEE. HEBREDOIEH
ROETME . EEERF DO BGRICR T 222 . BEIR (K) ISx T 288 SREMICKTHHE. N
RARED ISR T HEELENTMEAZELTRHLLA TN, BEOKER (XHMSB)FH &I,
RIEDARESHIZELTREEIT o1z ChODHAETRLLN TOSIEKEREBICIL., EHiH
RKEZTDFFEFERATIAELERNIEYEL-EMBOEREEETIH5ELH 5,

3.1. RAME~DRE

BHEE DO ETCEDORMEEEGE. TR ED) ~ADEEITOVTE. RIITRTIIGHE
Db, xRN 2 THIFEEL-EWIZOELE. 3 1TH (EFHEIER (COHE LREKEERE
DEFH) .4 THICERRTHEONEHEMNEHINTNS, MERDIETRIVXF CTRLUZH
F(X. EMF [EEIZEVAIEIDIENHo1=ELTLNDED (LLTF positive study) . FULIXF
DHAEILEMF DFEELHRIEN>T=ELTLIDELD(LLT negative study) T#Hhd, 2K TIE,
X545 negative study H3% <, 4% 2006 F LIBED AT T negative study HZ LY, ET= positive
study IZEWTH BREOBRILTELL T NIEAZSE, FIZ I Koivisto 5D 2000 D 2D
DEFIZ positive study THAM. LY IL—T D Haarala HHFTo71= 2003, 2004 FE£DER T
. SNEDFERITFHEZR SN TUOEL EEEDESESND 2006 FLUEDIHZE T negative
study MZNIEMND, 2ARMICEHRDBIERENDEZEEHFEYLGENENITEITLLHESE
Zbhd, HAWNE, BRABEFEREDZELALDIC+ R HBGIEIRTIEAL TS
HBo

3.2 #HERE OO X EMETM

Provocation study (BEFHER) (L. BRSO (EEICKY FRINDHERE O T BHRERK.
FEAITER.EFER. BEMLERS (FR-TRR) £ BNERELGEEZAR-METHD
(&2), CZTHZLDIAEM negative study THY . 2006 T LIFE D FHZE Tl Rubin 50D 2008
FOHRERE. RIFLTH negative study THD. RO T2AMICEHRDEREDIE
HEIRANDEZBIEHFEVENENSZLITHDLEEZ NS, HDHIHERE O FERHFFE L.
EHi5 (EMF) DIXNSEENDEEE R T 5L T, +HHBUSIEIE TR RESLH 5,

R2THVWXFTRLTHA=ZD2OMEIL., ERIZIC BEH ESNLEBRELHR LTS
(Rubin et al (2008). Eltiti et al (2007) . Furubayashi(2009)), L\S N DA TH, BHLSIZ“EE”
BFEBREICHL T, KRAIThOSHENKIIZRIFLEES v LAIEEZTOTWVS, ThbDH
BCIIWEBRERADEWS I BE THAEDHREICEMMDOT ALMIRETEE Y
LIFKEZMNE - RRITETWEWSIIHIEBO NI ST, COMRBIZOVLTIE., BRHIED
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BEUZDWNTHDIETHIEKD,

3IHERDMROTE

BHIZOREERBEANDEZEIZDONTIX, RIITHAKIIITHRD B FE (o iR :8-13Hz,
B ¥ :14-Hz, 0K :4-THz, 8 j&:1-3Hz) D power DELEZH TWBHAENLZ LY, ITEDHE
TIERE B EEDHEAERERZ A TSR DL H S (Vecchio et al 2010, 2012) , CCTHE
HSOEZIZEALTEEMNLIREEZL TS negative study HAZULVAY, BHEK DINEERE~N D
FEFZHT-TAENDSL ., COMEEBEOHZE TIXLLE positive study MZLNDINEFHETH D, it
DA DT EFEHR. 2006 F LUEDFZ TIE. negative study H1% LY, 2006 FLLRTDOBFZEIZ
DWTIE, EHIZIIEO LA CERAE - HE BT O ECOVWTHRLEERENGINT
WEWAEL 2L BROBRICITFTELDLETH S, positive study DIREEHDE. o FiE.
EE(Z B HIH DK D power BMEMLTz. HAWNEFALIzET BI|MENZLY, LHL., o i,
HDNT B HEHDBED power [FHEREDHEEEICKEHTEIND=D. ThoDZELE
EREICHRETSEOICIE. BEEEZ T4 (2o ba—ILLETFAIENTREN, 2O RIZDNT
TRLEERNGEEINTOARRRF DK CORTHREROBRISIEZET L. REEOM
BIERBIZHEWTHELGERS,

34. ERS JUVERRKE~NDEZE

FEAR 5 KU BEERBFIGR AN D BHIZEDEEIZDOWVTIE, RAITTRT LOLHMELHY | BEIR
P OREDFE, REM BEREDLLE BREOBELGEITOVTRELTOAMENZ L D
$EI(ZDUVTH negative study & positive study 1A DB, £{KEL TIX negative study HY
0, ERBAANDRELLT, Hung 5(2007)TIFEHIS O F<EIC & YRR BRAE LS
F=HELTLSD CHIEFZFNLUFIH AW LBEDOH R THEESN TG, — A ERRKR
(39 B8 E4 2006 FLIEDHETIE, MREEWERBEN S,

REEROKEANDEZELRE K. BRERFMRIILELEOFRMLGENEZLL BEELX
ECEETLH-H. ERAEKIEREEZIMO—IILTESLELIICTRICEELEEDTRITA
(F725%EL), Enomoto 5(2013)D#AF TIL. BEIREERZ 3 ARICH->TITL\. ThTh D
EBREICH L TEIFSE LUV LIEEEZSVF LEIBF TIT>TLNS, COBERAND—HE DE
ARAN R DT —4I. first night effect B&HDT=HIETTHY . HEDZARIDRRT —2DH%E
BRITICAVLTLS, BERERRELIZMETIE. COIILR—RNEEETHIREEZEET D
WENHEIMN. CNETELOMEICEVNTEDLIGEEINLGEINTULELY,

35. BREM~ADEE
FEREMANDEWISDRZELERART-THEL. Z<IL negative study THSH(FK5)., EUbIT
2006 FE LI DR ILIFIF negative study THHODN TS,
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36. MM FN~DEE

i MR DFLEIZDLVTH negative study MZLVN(FR6) , Positive TfEREHL TLNE—ER
DHAETH, HEHIHARDELDRKEA TMFRALH) A EIL T HELS|MELH IS —FH. e
2ERLGVEETOMRRENDET ILEDHRENHY . BT LEHEROD—HEATL
AN

37. BE

BE 20 FITH=5BHIZD ADIKEREICX T SR E BT A XM EREMIEHEL -+
. HEBREOTHAIFHE., BRANREE. £EFRE. REENK . BERRMIK . R EALLAOM M
RREDANDEEITODVWTHBEENGHAEN SN EN LMot FICER ARG EN LT
fIcfif A5 2006 FLUBRDBARIZENT, TOIERMAROEABALMNIEof=, BITENLL
AIDOMEDOHAETIL. (FEFHE. ZEROTORIL, HEETEICOVLWTO+ DR E LT
SINTWVEWEDHZL, +REEHMEIZFALTVEDEH D, FEBRAERICEWLT, RLHAERE
TJIL—TOREENUANDERCHELBRIADTLIBEHIATOENLIELHY . HERD
EHEMEICEALTRELD D, CNETOMRDEMERIET S, EMIGDRERE~NDE
2%, D EHREIIKERRICEALTRIBREENTHHENRZ D, EEHIEHEEDY
AVIEFEBITINEVNEBZONS— AT, EOLEFEWMINGZVDILEETH LD, §%]E
DEIGERREHEEL TUOLD D, KEEFLRTNIFXESLROERITETLSEEALNS,

NEDOMETHLLN TS EHIZITIEE GHz HTH D, COFFEDEBHIZMNRERL
BN TWSHRET, RELTHEBRICTAEEEZRETNESINITOLTIE., EEEDEM
HREBOE TIILRIOLREBEINTE -, >T. LTHRIEL-AEL B4 negative study
THY. EUDITEREMDEL 2006 FELIEDIATTIZE LT negative study BAZ VN &I, &8
ELTHAER- B TEDLDENZS, COFIEKRRICEA T, EHZOZEDBRET
NETOIECEOCERFZDFTERZE T HLICITBBENHHEBZALNS, TLARLIFLE
FRET 555, JFUMRBENZENLANILTIICEORBELETODENHDIEVVSERLH D,
FEE. SRAKICHAESE. VA VLRABNGEGEERDFAMNELEHRIELTEY, 3lD
FEHOBHEDEELRFLTIKGERRDAAMEEL TN TIKBELHLHEB DN D,

ZTNTIE, SNFETEHIZ O REEENDEEIZEL T positive study WD LENLTFET S
BRIIDVTREDISIZEAZLENTHAIN . TS — DDA HEMEE., MHADHARTIEE
ERBRAZEARNTDICHEILSNTELT B TEST —FTIETEL =AML H D,
BHBEDEEIEIHoI-ELTHERM/NEINIE, HEICITHBREOBAZELHDIIEEEE
[CANNIE, PELKELUTOEHEBZLTOWSIAEDAHEFMORRICTRETHHEE
Z%

1. E(F<EE. sham [(IKEDLLEMLGEEIN TS (sham [(ECEDAH THLEENHLI LN H ST
& . E(FE. sham [FLEDLBENBLETHD) .
2. Double blinded protocol TITHhN TLVA (F&E . #ERE &E(Z bias MM TLNTIXLMTEE
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3. Crossover design TITHhN TS (EIL#ERE TREILCEE. sham (EEMAZEITo-EE(C
ENHAEIMNERETT 5=, )

4. Counterbalanced and randomized order (E(X<F&. sham [XKFEDIEF% random [ZF 5, [E
CEREZRYRY CEICEDEFOCEENRGEE R TH-5.)

5. #5191 Multiple comparison Z&EL TS (ZELLEICKAMEST=iERmaEET57-
M),

6. IIKENHEDTMEBECDFTHMWTMFEY T EFERETIEILWL (ERAFTEEII+ 2
[CHBTEL L, HBRERADEKRLGE . ANOEREFHELUNDODAFICEESNOT
LY.)

CDEIBEREB-FHRIL, 2006 FLRTOFHEIZDNTITDEN—F T, 2006 F LI
DHARTIEEEEDBNERIZ WV FERDESATHRATZLIIZ 2006 FLUBREDHZE TIE
negative study D ELEAIBO TRELHELTLNDIDNEFETH S,

FE_DOFREMEL T, EHIEOREENDEZELE>TWV 20N, REE#ISLUNOE
FOEERS>-EVNIRBAR SO TLSAIEEHDLEZ B LTI GRS, fIZ (T EFiRRE
BT HEICIE. EHGEEOEEUMNILETNEFERT A LBRICEHRAFEEE LMK
BADEENKEN, EFIHRDOXFROBEIZEFTEHE, FHYDILDITEELN AL
7Y SEGHSIHKERIELTADN TSIV I+ — LA SIREGICERZLIZUD NSO
YT HDEEMDERTHLD. COEIGMERIEAT—IRUNERLTH o EYEREITGD
TWAN . EFEEOFEABENEIE N - KRN ORI, ITREE 55— D 0HITH
BEEZOND, BHIHIICEICES/NENEEN D LGB RELRMEE~NDEZE
[CEOTRRIENTLEDS . HANIEFTEFEEAERICKLBDABRENDEZELEHISD
HELIMHEZADEVNDIIELEEID,
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~NDEENINENEEZEZOND— AT, BHIBLN OEFTEFIREERORREMHICLDER
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YEZHBITHREDOBVEHAZTORETNELELLGNEEZLOND,

ERORBARCEEHHEDE FEABHEORENEIGZEICEH, BB LG
AEFPMLTHMEORMINBETH S, T—2DEBEHZETICIE. FIRIFXIEEDESEMH
ROXREZSOMICAE-RIGE R (dose response relationship) IGEZERT CELERITHEST
H52o

BHIBOMERENDEZEITONTIE, BHURICH LT BB G —BOKEBREEDHFEMNK
MEBHICLTVS THITOWTIEHE (MEHBBUEIC DLV TOEZF 1) THRALY,

RRIZ.INFTORFIEVWITNEELELTEHIICEICET I EOTHY . REAMGEER
[ZDWTIEBHFYFFHESN TG ot BHIZORAILEICLDKIES D FKEDATREMR A
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authaors electromagneticfield Task performed findings
shoet- and ~f2rm memary,
DPresce e al. (1298) 915-MHz GEM, mobile W:"mﬁez"mm‘;- significant shortening of resction time in choice resction time, no changs insimple rssction
) telecommaunication * time

Koivisto ot al. (2000z)

Koivisto ot al. (20005)

Hasrala et al. (20035,2004)
Lass et al. (2002)
Edslstyn & Oldershaw (2002)

Ewambom et al. (2003)

Smythe & Costall (2003)

Maier et al. (2004)

Curcio et al. (2004)

Besset ot al. (2005)

Fuszo et al. (2004)

Kestley ot al. (2006)

Eliyaho et al. (2006)

Terao ot al (2006)

Eliyaho et al. (2006)

Wilén et al. (2006)

Hasrala et al. (2007)

Razel atal 2007)

Cinel et al. (2007)

Terao et al. (2007)

Riddervold et al. (2008)

Furubayashi et al. (2009)

200-MHz GSM, mobile phone

200-MHz GSM, mobile phone
202-MHz GSM pulsad EM feld
450-MHz RF modulated at 7 Hz

200-MHz GSM mobile phons

UMTS-like signal 2t 10 Vim,

200-MHz GSM mobile phons

200-MHz GEM-ype RF

D00MHz GSM

200-MHz GSM

BEE-MHz continuous-wave (CW)or
GEMEF

GSM FF radiation

GEM mobile phone BF radiation

B00-MHz mobile phons

GEM mobile phone BF radiation

continuous or GSMI ziznal operating at
025 W

200-MHz GSM

Q00MHz GEM-like and continuous
wave signals
Mobile phone (1.95 GHz EMF at

0.27W net antenna input power, 250
mW)

2140-MHz base station-like siznal
modulated 2z UNTS, or a 2140-MHz
continuous-wave signal

2.14 GHz, 10 Vim (WLCDMA)

Mobile phone (1.95 GHz EMF at
0.27W net antenna input power, 250
mW)

202.40 MHz GSM-EMF
202 .40 MHz GSM-EMF

and sustained sttention
Simple and cheice restion time
tazks, vigilance tazk

speading up of rezponss times in zimple reaction time and vigilance tasks, the cognitive
tima nesdsd in 2 mental srithmetics task was decreassd

Fail

3 cognitive tasks including
memory recognition tazk o
& widsly used cognitive tasks emposurs Scilitated cognitive tazks involving sttentional capacity and one tazk that involved
reaction time, memory

comparizon,
dual-tasking, zslective visual
attention, and fltering imrelevant

infemation

shost- and long-term memory males exposed to #n active phons mads Swer spatisl emorz than thoss exposed toan active
tasks phone condition, while Bmales were largely unafcted

Dizcrimination f nditory

stimuli b ¥ mhmmsjgﬁimﬂyledmedﬂ\ewbaeqmtpﬂﬁmm of the tazk

Significant reduction of both simple and cheice reaction
times, subjects emposed befre testing
perbrmed  more rapidly than those expossd dusing testing

vigilance task,

Rey's andiovisual leaming test,
digital zpan test,

digital symbol substitation test,
spead of comprehenzion test,
=patial item recognition tazk, exposurs of the l=f hemisphere of the brain resulted in slower lef-hand responzes in the
=patial item recognition tazk, zscond zzszion comparsd tothe frst, S the spatisl item recognition task and one spatial
epatial ¢ ity taeke ) ——

Precusd chedce reaction time B

exposurs of the 2% hemisphere of the brain resulted inslower lef-hand responzes in the
zscond zeszion comparsd tothe
firzt, fr the spatial item recognition tazk and one spatial compatibility tazk

reduction of reaction time with incressing field strength o the

1-back task, and zimilar relations at trend level Sor the 2-back task and the choice reaction
time tazk, but no significant =®ct on the simple reaction time or 3-back task.

zier et al

EF EMF

vizually suided saccade (VGE),
Zap  zaccads  (GAP),  and
memory guided saccade (MGS)
tazk




3 2. Provocation study (FEF:ER)

authors

electromagnetic field

Symptoms assessed

findings

Koivisto etal (2001)

Hietanen et al. (2002)

Rubin et 2l (2006)

Wilén et al. (2006)

Oftedal et al. (2007)

Zwamborn et al. (2003)

Regel et al. (2006)

Ehiti et al. (2007)

Riddervold etal. (2008)

Landgrebe et al. (2008)

Rubin et 2l (2008)

Furubayashi et 2l (2009)

pulsed 902-MHz field 30min
lhr

RF EMFs

900-MHz GSM mobile phone
radiation, 50min

900-MHz (GSM) RF radiation,
30min

450-MHz RF modulated at 7 Hz

UMTS-like signal at 10 Vim.,
GMS signal at 0.7V/m

2140-MHz UMTS base-station-
like RF signal

GSM and UMTS fields, 10
mWim2

2140-MHz signal modulated as
UMTS, or a2140-MHz
continuous-wave signal 45 min

mobile telephone exposure

mobile telephone exposure

UMTS-like signal at 10 Vim,
30min

rate subjective symptoms
and sensations

Blood pressure, heart
rate,

and breathing rate, report
any abnormal feelings.
Subjective scoring of the
severity of headaches and
various other symptoms
such as nausea, fatigue,
and dizziness
Physiological parameters
such as heart-rate
variability, electrodermal
activity, and respiration
rate, cognitive function
tests

headache, discomfort,
and various

physiological parameters

cognitive functions and
self-reported well-being

self-reported well-being

Well-being, physiological
fimctions, perception of
EMF

self-reported symptoms
and perceptions of air
temperature, air
humidity, and air quality

IMRI

occurrence of symptoms

Psychological and
cognitive parameters,
autonomic fiunctions,
perception of EMF and
level of discomfort

No significant differences were found between exposure
conditions, although fatigue and headaches increased toward
the end of sessions.

more symptoms were reported during sham exposure than
during real exposure, subjects could not indate sham exposure
from real exposure

Prevalence of various symptoms experienced was higher in
sensitive than non-sensitive subjects. Wo difference in
detecting real’sham exposure between sensitive and non-
sensitive subjects.

No significant effects of RF radiation on any physiological
parameter were found. “Sensitive™ subjects showed
differences in heart-rate variability compared to controls

increase in headache and discomfort was found after sham but
not after real exposure; subjects could not perceive being
exposed no effects on heart rate and blood pressure..

A significant decrease in well-being after UMTS exposure,
No significant effects were seen using GSM signals either at
900 or 1800 MHz

Subjects were also not able to discriminate between exposure
levels, but they reported more health complaints

when they suspected exposure

well-being of the sensitive but not of the control subjects was
decreased after GSM and UMTS exposure, skin conductance
and heart rate were higher than in controls, but these
parameters were not influenced by exposure. Perception of
the on/off status of the field not better than chance in either
group

no significant effect on symptoms and perceptions

electrosensitive subjects, the areas of the brain that are
activated

in anticipation of and during, sham exposure are the same
that are activated in both sensitives and

nonsensitives when they are exposed to heat

Well-being in those who use the label “electrosensitive™ was
worse thanin the subjects that reported being sensitive to
mobile phones but that did not use the label
“electrosensitive,” or in controls without symptoms.

The subjects with mobile phone-related symptoms did
experience a higher level of discomfort than controls, but this
was independent of the type of exposure. Perception of the
on/off status of the field not better than chance in either group
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authaors electromagneticfield Parameters sssessed findings

Reiseretal (1993) GSM mobile phone EEG power Increased power of EEG frequenciesin the 18—35Hz
Rosc_‘hke andMamm GSM mobile phone positioned at EEG power No significant effecton the EEG
(1997) 40cm from vertex =
Borbély etal. (1999) 900-MHz “pseudo GSM signal™ EEG power Increased resting EEG powerin the 11-11.5Hz bin only

. Analogue and GSM at 200 and 1800 . effectin only absaolute but not relative power in one frequency
Hietanen etal. (2000) MHz, hand-sets EEG power band in one of four brain regions
Lebedevaet al. (2000) 900-MHz signal directed EEG power dimensional complexity” was more sensitive to the effects of RF

Freude etal. (2000)
Huberetal. (2000)

Huberetal. (2002)

D'Costa etal (2003)

Kramarenko and Tan

(2003)

Hinrils etal. (2004)

Papageorgiouetal
(2004)

Curcio etal. (2003)

Maby et al. (2006)

Bachmann et al. (2007)
Veecchio etal. (2007)
Regeletal. (2007)

Perentosetal. (2007)

Hinrilus etal. (2008)

Croftetal (2008)

Kleinlogel etal. (2008)

Croftetal (2010)

Veecchio etal. (2010)

Veecchio etal. (2012)

Trunk etal (2013)

atthe back of the head
900-MHz GSM phone

900-MHz GSM signal

900-MHz GEM signal, hand set
continuous-wave %00-MHz signal
GSM phone positionedbehindthe
head. the antenna pointing toward the
head.

GSM phone on standby

450-MHz microwaves
with 7-Hz on—off modulation

GSM-like signal
900-MHz GSEM phone

undefined GSM mobile phone

4350-MHz signal pulsemodulated at
1000 Hz, 30min

GSM phone located at the left side of
the head

GSM-type pulsed or contitmous,
planar anterna.

900-MHz GSM mobile phoneora
900-MHz continuouswave

7-, 14-, and 21-Hz pulse-modulated
450-MHz microwaves
875-MHz GSM phone

1950 MHz UMTS (SAR 0.1 and 1
Wikg), pulsed 900 MEz GSM (1
Wikg)

2nd generation(2G) GSM, and 3rd
generation(3G) W-CDMA

GSM-EMF

GSM-EMF

3rd generation(3G) Universal Mohbile
Telecommunications
SystemUMTS

EEG powerduringa
wisual monitoringtask
EEG powerbefore sleep

Waking EEG

EEG power

EEG power

EEG power

EEG powerduringa
memory test

EEG power
EEG power
EEG power
EEG connectivity
EEG power

specified EEG bands

EEG power

EEG power

EEG power

EEG power(alpha
activity)

inter-hemispheric
functional coupling of
electroencephalographic
rhythms delta (about 2-4

Hz), theta (about 4-6 Hz),

alphal (about§-8 Hz),
alphal (about8-10 Hz),
and alpha3 (about 10-12
H)

inter-hemispheric
functional coupling of
electroencephalographic
rhythms delta (about 2-4

Hz), theta (about 4-6 Hz),

alphal (about§-8 Hz),
alphal (about8-10 Hz),
and alpha3 (about 10-12
Hz)

EEG power(alpha
activity)

signals thanconventional indices.
decrease of EEG powerin all regions exceptfrontal
Resting EEG reducedinthe 10.5-11Hz range

Increased powerin the alpha bandfor pulse-mo dulate dEMF only

EEG alpha(8—12 Hz) and beta (13-30 Hz) bands showed
significant differences when the full powermode was on

A slow-wave delta (2.4—6Hz) appearedin

areas on the side of the phone in adults, the slow

waves with lower amplitude (1-2.5 Hz) appearedearlierin
children

Changesin the EEG in the frontal region

exposure decreasedthepowerin males and increased it in females ,
no effect of exposure on performance in the memory test. no detals
of experimental setup given

A smallincrease in some frequenciesin the alpha band stronzer
under exposure

decrease in EEG powerin the theta alpha and betabands,
decrease in the variationsin the delta band in the epileptic patients
anincrease in powerinall EEG bands

Significant changzesin the ratio of theEEG powerin the beta and
theta frequencybands

the connectivity between bothbrain hemispheresin parts of the
alpha band(3-12Hz)

Aninecreasein frequenciesin the alphaband

No significant effect of either type of signal on anyEEG band
Significant changesin the alpha (8—13 Hz) and beta(15-20 and
22-38 Hz) bands with the 14- and 21-Hz modulations, No effect of
the 7-Hz modulation

Anincreasedpowerin the alpha band larger on the ipsilateral
compared to the cortralateral side in posterior regions

No significant changesin the measuredparameters

voungadults alphawas greaterin the 2G compared to Sham,
no effect was seenin the adolescentor the elderly groups
no effect of 3G exposureswasfound in any group

Increased inter-hemispheric synchronization of the dominant
(alpha) EEG rhythms in elderly during GSM

increasesin inter-hemispheric functional coupling of
electroencephalographic o thythms

Nomeasurable effects on the EEG spectral power
in delta, theta, alpha andbeta frequencybands
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authors

electromagnetic field

power of exposure

findings

Reite et al. (1994)

Mann & Rischke (1996)
Wagner et 2l (1993)

Borbély etal (1999)

Wagner et al. (2000)

Huber et 2l (2000)

Huber et 2l (2002)
Loughran et 2l (2003)

Regel et al. (2007)
Fritzer etal (2007)
Hung et al. (2007)

Lowden et 2l (2011)
Danker-Hopfe et al. (2011)

Enomoto et 2l (2013)

27.120MHz modulated at 42 THz

S00MHz GSM
900-MHz GSM

"pseudo GSM"900-MHz

GSM 900-MHz, 50 Wim2

900MHz GSM. antenna

200MHz GSM, hand-set
394 6-MHz mobile phone

900MHz GSM

“pseudo” GSMO00-MHz
900-MHz GSM

884 MHz GSM. on-DTX and
DTX mode

900MHz GSM, mobile phones
W-CDMA

1950 MHz, mobile phones W-
CDMA

0.5 and 0.2 Wim2

2 Wim2

larger sample (50)

similar as Huber et al
(2002)

similar as Borbély et al.
different ELF  pulse
maodulations

10 g psSAR of 1.4 Wikg

SAR 1.52 and 0.13 Wikg

decreased sleep latency by 2min, increased deepsleep by
1min

reduced sleep onset latency, reduced percentage REM sleep
with increased power density of alpha wave

failed to replicate Mann and Réschke (1996)

reduced number of walking episodes after sleep onset, EEG
power spectra during the first of the night’s episodes of REM
sleep

no significant effects on sleep architecture or EEG spectral
power density

increased spectral power in alpha and beta bands (9.75-11.25
Hz and 12.5-13.25 Hz) in the first non-REM sleep phase.

significant rise in the 12.25-13.5 Hz band during sleep
increase in spectral power only in the 11.5-12.25 Hzrange
dose-related increase in spectral power in the 10.75-11.25 Hz
and 13.5-13.75 Hz bands during non-REM sleep

No significant differencesin any parameter

an increase in sleep latency, no change was seen in 1—4 Hz
EEG power

decreased time in Stages 3 and 4 slow-wave sleep, increased
alpha range in the sleep EEG
No evidence indicative of a
architecture

No significant differences sleep variables and power EEG
spectra

negative impact on sleep




Jechetal (2001)

Arai etal. (2003)

Yuasa et al. (2006)

Ferreri et al. (2006)

Krause et 2l (20002, 2000b)

Krause et 2l (2004).
Krause et 2l (2007)

Stefanics etal. (2007)

Stefanics et al. (2008)

Terada et al. (2007)

Kleinlogel etal. (2008)

Kwon etal. (2009, 2010)

Trunk etal (2013)

900-MHz GSM

900-MHz GSM pulsed EM field

GSM 900-MHz, mobile phone

RF

GSM mobile phone RF radiation

902MHz GSM

394 6-MHz mobile phone

S00MHz GSM-like and
continuous wave signals

900MHz GSM Mobile Phone

3G MTS mobile Phone

PulsedEMF, 300 MHz
frequency band

UMTS RF exposure

900MHz GSM, mobile phones

W-CDMA

3G MTS mobile Phone

visual ERP (visual oddball
task)

anditory brainstem
response (ABR), the ABR
recovery fimction and
middle latency response
(MLR)

somatosensory ERP

cortical excitability
studied by TMS
event-related
desynchronization/synchro
nization (ERD/ERS)

ERD/ERS

EEG dwing wisual and
anditory memory task
Aunditory Brainstem
Response (ABR)

N100, N200, P200 and
P300 in auditory oddball
paradigm

Single and double pulse
TMS

N100 and P300 in auditory
oddball paradigm
Mismatch negativity
(MM of Auditory event-
related potentials

anditory

event-related potentials
(ERPs) and automatic
deviance detection
processes reflected by
mismatch

negativity (MMN)

B == f L 251
R5. FREL~DTE
authors electromagnetic field ERF modality findings
Freude et al. (1998) 9162 MHz EMF visual ERP reduction in Ithe ampllﬂ.:ude ofpotennals in the central and
modulated 2t21.7 Hz temporo-parieto-occipital regions
o162 Mz - EMF Bereitschaftspotential
Freude et al. (2000) modulated at 21.7 Hz 900-MHz . P : no marked effect
CNV
GSM phone
Urban et 2l (1998) 900-MHz GSM mobile phone visual ERP No significant effects of exposure

enhanced amplitude of two components of the brain’s response
to the oddball stimuli, but only when the stimuli were presented
to the right half of the visual field

None of the 3 measures were affected by exposure to pulsed
EM field emitted by a mobile phone

No significant effects on somatosensory ERP or its recovery
fimction,

transient decrease in intracortical inhibition and 2 transient
increase in intracortical facilitation

increased the ERD/ERS responses in the 3-10 Hz frequency
band only, Exposure effects at 68 and 8-10Hz

ERDV/ERS responses in the 48 Hz EEG frequency range,

Failed replication of the findings from their earlier study

No significant effects of exposure to either type of signal on
performance

No significant differences in the latency of ABR waves 1 III
and V before and after genuine/sham EMF exposure

No measurable changes i latency or amplitnde of ERP
components of in oscillatory gamma-band activity

no effect on any parameters of MEPs
No deleterious effects of UMTS RF exposure
no statistically significant effects on MMN, either in adulis or

children

no measurable effects of 2 30 min 3G mobile phone irradiation
on the EEG spectral power

6. Mk (RKE) ~DE



authors

electromagnetic field

imaging modality
/task perfomed

findings

Huber et 2l (2002)

Huber et 2l (2005)

Haarala et al. (2003)

Aalto et 2l (2006)
Mizumo et al. (2009)

Volkkow et al (2011)

Kwonetal (2012)

900-MHz GSM, mobile phone

900-MHz GSM, base-station-
like and mobile-phonelike

exposure

902-MHz GSM-phone signal

900-MHz GSM
195MHz, W-CDMA

acute cell phone exposure

902 4-MHz  GSM,
phone

PET

PET

PET /wisual working
memory task

PET
PET

PET

PET

significant increase in rCBF in the dorsolateral prefrontal
cortex of the left (exposed) hemisphere

Increzsed rCBF the dorsolateral prefrontal cortex on the
side of exposure only for mobile phone-like exposure
bilateral decrease in rCBF in the auditory cortex no
significant change in the task performance

reduced rCBF close to the antenna, and an elevation at
warious other locations deeper in the brain

no significant rCBF changes caused by the EMF

increased cerebral metabolic rates of glucose in the brain
regions closest to the active handset

no significant rCBF changes caused by mobile phone




SERE4 FEFEMRICHAT IRHAEHE [(AHT FEAHREEFVCERXE]
4.1 IARC [ LD RMAMEFHE &€ DRIMLZOT-FRR

International Agency for Research on Cancer. Carcinogenicity of radiofrequency

electromagnetic fields. Lancet Oncol. 2011 ;12(7):624-6.

IARC [Z. radiofrequency electromagnetic fields (J&l;K £ 30 kHz-300 GHz, L. & EKRE
WMAR)DENAKEICETS 2011 EFRECEEREDFEREL T, Group 2B (possibly
carcinogenic to humans, EMMZXL TENAERHEINELNLEL) [CHEELT-, ZDIEHMEL
T.EMNER)BLUVERY (EUHEHRE) OEET. ZHPAMICET SR E RGN
(limited evidence in humans and in experimental animals) Mg >1=C&EEZE (T TS,

EMNCETAFMICENT,. FILDHLGEREZREZLTVESEEAONDSIEFERRIL.
INTERPHONE BIRE LY RV T—T> Orebro DFARTIL—TDHLDTHSH, INTERPHONE
HROFHMIE. ILOCkBEERICFELLY,

WOEAN. SUFKREHRICKT S IARC HEMNAMTFE~EFEEIRRERLKES"
RYICETREFMEETDIC~. BEE 2013,68:78-82) , LI, AEDHMEIZEI T HE0
NESIAT S,

INTERPHONE #ZE(&, 1 F¥VYUR, RIz—TY, T4VSUK, TUoI—9, JILozA, B4
Y, ITVR, A3)T, h&, #—A+3)7, Z2a—2—3VF, 41XZI)L, ELTHAXRD
13 AEAS ML CER#R TEESN - KRREG I BARTH D, 1990 FRICTAST,
BREICIR R F=aR—h AR, EGIBHARDOERNBESNSLIITHES12A, ThoDEE
HRICITREOETRALHY, EEKRAARERET RESEOBER N KEA o1z, 1997
FICIE IARC BEHETIREITHENT, SHEFXRAMBLL TEFRELERT HAREME
NRREIEN, ZLOEISBRNERAREINIEEFZITT, HBOMEIOL—)LIZED
ERAREFMEOTREMENREFSINDZEELE DTz, ZORIBERIETRI—LLI=DH,
INTERPHONE Bt THY, b ELHRBERNICRESN-EREHUREMRIEERZE R
DETRENGIN, SMTEHILLEL Tz IRBRIE, HEBEBELHEEEICOLTIE
2010 FE(ZARSh, BEARHIECOLTIE 2011 FITARSIE, TOM—ILOEEMIT
MXELTARINTWND, R EL>TERIL, MIRBIE, HIEE, EARHIE ETIR
EMIES Thd. EHIL 30 ~ 59 T, 2000 EH D 2004 EDEFZEREL, ERAEE
DFET, AV EAE1—RETHONEFTEFRRERIODVLTHRELS THhhT-,
HEEOFERAEICOVNTIE, EEMNGEAOEEDED, EAREE( BEEEE, 1 @
BEERE ZREL - BRERELTT, BEOHEBRERR, BEOMEICEATL1ER,
BEOHEIZDVTIE=ERT LOMEFRINEBEMENSIRESNT-, HEHETIEEYE
FASRTFovVRIRATARAVGN, BEE, BB XBEFELTHELTAHY XA
ROont-, £t-, BETHIERED-HIHEFTEZFEANEZEINDATRENEEELT, E
BBV TEREIZESN-BRO 1 FAEIRER IEREL, ThEYLBEDIEFE
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EERAEEZBITOMREL -, FEFIEMEICEOTOARBHEHICOVTLEFOREER XY
LIRTO#EHBREAREHEI I REL - EFER R ORI THRL-DIX, #HEHEEA

Di5E, RREAFH(ERRAE I BELTHETEREZEALEFH), EFa— L.
R ARRE (1 E&EEREOTEICEEOEELBFFREN T TRONRIEE)
THd,

The INTERPHONE Study Group. Brain tumour risk in relation to mobile telephone use:
results of the INTERPHONE international case — control study. Int J Epidemiol.
2010;39(3):675-94.

PIERBIE. BEIRIELVS DDA T DRFES CB T HFER (L. 2010 FIZARENTF-, fE
BIEE (. w2 2708 I, BEARAE 2409 65T, 5. F8E <Y FLIABEE. ThTth
2972 f, 2662 Bl THo -, HEHFEHEERELFEREZLRLER EHEHEEAICK
HHRBIE., HIRERED2EDA VXL (overall odds ratio) (&, ZHZ 41, 0.81 (95%15
FAXMHE:0.70 - 0.94).0.79 (068 - 0.9N& AEIC1 ZTE>TUW =, RIREAFHRLRTR
O—/)LEEDMEICLREERO OGN o=, FEARM 10 FULOHTL VRV LR
MHLNTLVEN, LAL, EFEEEAEZREFERFFRT 10 26ShF THRITL:
ECH MIEBREICOVT, R 1640 FrELI LR EEEAE T VXL 1.40(95%Cl
1.03-1.89) LAEETFHIICHRBLGA VAL EENBHONT = L. ENUTOEREHD
FVXHEWTIE HHEH DI EYNEL B2EBANE—2I—RDEDH TR DG
MABBESNLERTHoT=, BRI BEOMER CMETLI-EEL. AIEEEDMIER
fET. 1640 B L DEHEFFERAEDFVXLLDH . 1.87(1.09-322) LEED LR TH
of=, MIREIZDOWTIK AELGIVRID LR FHESINGA o=, LLEKY  FEEBLIERD
FIIHERLTLVD,

e Overall, no increase in risk of glioma or meningioma was observed with use of mobile
phones.

e There were suggestions of an increased risk of glioma at the highest exposure levels, but
biases and error prevent a causal interpretation.

¢ The possible effects of long—term heavy use of mobile phones require further investigation.

Hardell et al. Pooled analysis of case—control studies on malignant brain tumours and the use

of mobile and cordless phones including living and deceased subjects. Int J Oncol

2011;38:1465-1474.

—7.1990 FREYRIT—T O CEHINBHAREEEL ., EHEEFERAERESF SO
EMERELTET: Orebro DFIRS IL—T1E. 2011 FIZ. ZODHARDORAREEFLDIT
—IVEITDFEREHRE LTz, 1997 F£~2003 F(< 4 B TEREOKES (HEBEEZST) &
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ETSNTz 1251 HIERtIREE 2,438 IS L T EFEREHL LUV I—FLABZEDOFERAICET S
FMEINEL ., BFLI-. ZORBR. —ELTHAERELGIRID LR ESH, EFEEER
HEE2AROA Y 13(1.1-1.5)  a—FLABEFERABLADOA VXL 1.3(1.1-1.5) . 7/ ¥L
ABEFEAELADA VXL 13(1.1-15) THo=(WTFhb, B 1| FRIETOERAZER)
L2EEBVWARYE, #EBEDCF T2 ELEVERMRREICE TS 10 FRIETOETE
EEALOBES T, EFEEERADA YR, 27(1.9-37) , a—FLREFE(F 1.8(1.2-2.9)
THof=o LEKY EHESEIRDKLSICHERLTLND,
¢ In conclusion, an increased risk was found for glioma and use of mobile or cordless phone.
The risk increased with latency time and cumulative use in hours and was highest in

subjects with first use before the age of 20.

The INTERPHONE Study Group. Acoustic neuroma risk in relation to mobile telephone use:
Results of the INTERPHONE international case — control study. Cancer Epidemiol.
2011;35(5):453-64.

PR #AAE(C DUV TIE, INTERPHONE BRZE I, SEBIEE 1105 5, xtBREE 2145 BIZEARMTLT
W5, 2ARTORFTIE. BHEE | FRIFTOHTERERHDHLE 5 FRIETHIEFE
FBERAOVWTNIIRID ERFBREENGEN 0T (F v X085 (069 - 1.0H)F XV 0.95
077 - 1AM A, [BERE 5 FATF TOEFBERRE AR 1640 BEZHBEAOHT
DH, BELEAVALED LR (279(151-5.16) ) hMERITEN 1=,

CCETHRARAEDRERICDONTIARC DERTR(E, EFIBHARLVSIEZHAEDS
ERICEDERELT. EFEFEEAROBVELOHARSMEDEE L SI-BET
RETEHIT—D=HOIZ, FGoONTFERI/NA1T X bias DEEEZ(TOTWIEEEF DD,
NATADHTIFEHATERL L, SAREHALHEBRELOMICRAREELAH S
AIREME AN B EETMIL TLVD. Fi=, BAHEHMEC OV TIE. BADEESORRL5IALE:
T A% AREBROATREENHHEL TV,

Sato et al. A Case—case study of mobile phone use and acoustic neuroma risk in Japan.
Bioelectromagnetics 2011;32:85-93.

BA®D 22 RO EMEHRE 787 fl2RIC EFEEOERACEEMELDO—EIED
BEICIOTIRIZREH T 7 — R — ARk Lz EFERERA QXA L EHIK
AEMNENCEEFIALTES DA THERFTZITV. EHEEERAAULESZAN—BT 56
[CEHMREEDYLET D). 2R TOEFTEREERADIRVLIL, BEENBHSND 1 FR/TE
TOEFHBEEMEAZEE LI5S 1.08 (95% CL 0.93 -1.28). 5 FRIETHDAEERELIEE
(£ 1.14 (0.96-1.40)TH o1z, oI, —BHEYDEARFETEA T HE. —H 20 S U LDE
ENBDOFHDYARILA. 2741 FHIETEE). 30800 FHIFEFTER) LARICLF LI &
Bl EFBHDOADEMTH>TL, MRADIEH /31T X (detection bias) P HEEEE A
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DENHLNAT R (recall bias) IZE>TEHRASNDAREELHHLDOD . BEMEHY DA EE
MIEETETLENEBRLTLVS,

F71= IARC DEXRERIT, HIRE. ETIRES. QK. )/ EBPZTOMDESRIZDONT
(FEERZERT SOGEBLS 22K T RARERADBEFIEDEFHAEICD
WTH. AERLEDRAGELHY . —BLIHEREIFONTLENEL TS IARC (&5
BOFMIE. E/T 57 Vol.102 [CEEESN TLVS,

International Agency for Research on Cancer. Non—lonizing Radiation, Part 2: Radiofrequency

Electromagnetic Fields. IARC Monographs on the evaluation of carcinogenic risks to humans.

Vol 102, 2013

4.2. thOHEEOHREICK HEFTE

IARC [CH2¥IMZKSTIX FEMENTILTLLERD—BEHLEMN oI EN,
Lancet Oncology MEREIZHLEEEH INTILVD, ChIZkDE EEHEDEA (a few members)
(X, EFGEZF) OBRITOIETURER+5 (“inadequate”) EXIBIT RETHDHELTHY. £
DIRWEL T, BEAHHET D= DDHERICHF EAHSH L INTERPHONE BRFEIZHL
THO2EINE—I—RDEDHAIAINLREL) FEERGEEIARBOONGNIE, TV
R—=IDIAFR—FARTHEBECHEAZHEORERLENRESNGNI L, HFES
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IARC 2B T EZHEDFENS LSO HIFRRIL, LT DRYTHD
(http://monographs.iarc.fr/ENG/Preamble/currentb6evalrationale0706.php) o

Sufficient evidence of carcinogenicity. The Working Group considers that a causal relationship
has been established between exposure to the agent and human cancer. That is, a positive
relationship has been observed between the exposure and cancer in studies in which chance,
bias and confounding could be ruled out with reasonable confidence. A statement that there
is sufficient evidence is followed by a separate sentence that identifies the target organ(s) or
tissue(s) where an increased risk of cancer was observed in humans. Identification of a specific
target organ or tissue does not preclude the possibility that the agent may cause cancer at

other sites.

Limited evidence of carcinogenicity. A positive association has been observed between
exposure to the agent and cancer for which a causal interpretation is considered by the Working
Group to be credible, but chance, bias or confounding could not be ruled out with reasonable

confidence.



Inadequate evidence of carcinogenicity. The available studies are of insufficient quality,
consistency or statistical power to permit a conclusion regarding the presence or absence of a

causal association between exposure and cancer, or no data on cancer in humans are available.
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FOLLEBLIZVICNIRP ELTIE B AR ERADBEFEICET HLEL—EEELTETHEY.
IARC ZEL TN TOHERERFT.ICNIRP HARSAUDHEETIFEHDIELTZ TDE.
Standing Committee on Epidemiology D *>7\—% () Commentary H 2011 Z£0) Environmental
Health Perspective 55IZ38&E 1=, (L. ICNIRP D Website Tl&. ICNIRP SCI Review &L
THRIBD 5N TLVS (http://www.icnirp.net/PubEMF.htm) o

Swerdlow AJ, Feychting M, Green AC, Kheifets L, Savitz DA; International Commission for
Non-lonizing Radiation Protection Standing Committee on Epidemiology. Mobile phones, brain
tumors, and the Interphone Study: where are we now? Environ Health Perspect.
2011;119:1534-8.
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ETEREREOMERE. REBROURAINEAEIZETLTWSI L, REFERARRHD
BINICESHERE BRETH) URIVD LEABREINGNE, BB LRCEREH
TIIEEABRBESINGENE ZEITTLD,

ZLT. LRz BALS AR AZR LOBEREL T, ERENEFRBOATHD
& BEMTOSMEDIESDE, Non—response /N7 R, BIBRIEIK D HHEHIERALAL
CEIZEBNATANE—2I—HF—BETORNHLOERE Y R, EFIF TORAREIC
B BDIED/ AT RE Hardell 5DHEDERE R DIEH) . BHBAUEDEELNILEHELS-
MR(E.BERAORRERR) TOREREORIN, EW-REFEIFEREMA TS, F=.
INTERPHONE LS DIEFELSHTE TV RITDNTHIRETL INTERPHONE ERILARE 21—
RAEICEDSUEGIMBHARDORADIEH Lz LT BEIEHIVTBREREIIKEDE
PR EFTEREFERET —IN—REDPAVBRT —IXN—ADY 2 r—O R GEBI =R -
aR—R) | KESBEREORRIINL VBTN EETHHLIEHL TS,
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Interphone is an impressively large study with multiple indices of exposure. However, it has
some methodological deficits, largely inevitable in recall-based case—control studies, which limit
interpretation of its findings. Such evidence as it provides, combined with the results of

biological and animal studies, other epidemiologic studies, and brain tumor incidence trends,
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suggest that within the first 10—-15 years after first mobile phone use there is unlikely to be a
material increase in risk of adult brain tumors resulting from mobile phone use. At present there
are no data on risk of childhood tumors.

The deficiencies of exposure measurement, because of recall misclassification in studies such
as Interphone, and because of misidentification of users in records—based studies such as the
published cohorts, leave it doubtful that either study type could reliably detect a small effect, if
one existed. Both for this reason and because research cannot in principle prove the complete
absence of an effect but only place limits on its possible magnitude, there is bound to remain
some uncertainty for many years to come. The limited duration of data yet available, which is
mainly for up to 10 years of exposure and to a lesser extent for a few years beyond this, also
leave uncertainty because of the potential for long lag period effects, especially for meningioma,
which is generally slower growing than glioma. The possibility of a small or a longer—term effect
thus cannot be ruled out. Nevertheless, although one cannot be certain, the trend in the
accumulating evidence is increasingly against the hypothesis that mobile phone use causes

brain tumors.

BEDEFEFRFERAZEVHLICE>TREBEITHENANNMTR(BEHEFE. FAKMESEF
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TLV5 (J Expo Sci Environ Epidemiol. 2006;16(4):371-84. . Occup Environ Med. 2006; 63(4):
237-243. . J Expo Sci Environ Epidemiol. 2009;19(4):369-81.) , ZMD55ND— D& _ZIZHBNT
%,

Vrijheid M, et al. Recall bias in the assessment of exposure to mobile phones. J Expo Sci
Environ Epidemiol. 2009;19(4):369-81.
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ZbNBb,

Cases Controls
years N ratio 95%ClI N ratio 95%CI P for
case/control
=1 191 1.35 1,12-1.62 249 1.42 1.21-1.67 0.66



1_

2_

3_

>4

2 167 1.47 1.20-1.80 258 1.41 1.21-1.65 0.81

3 108 1.79 1.37-2.34 197 1.36 1.14-1.63 0.07

4 56 2.05 1.36-3.08 107 1.44 1.11-1.87 0.11
36 2.16 1.30-3.61 57 1.57 1.18-2.08 0.21
trend P<0.001 trend P=0.60
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Susanna Lagorio, Martin Roosli. Mobile Phone Use and Riskof Intracranial Tumors: A
consistency analysis. Bioelectromagnetics 35:79-90 (2014)

2012 FFETICHIRSN-BEERNEB LIEFTERZERADEFLHARDARENZE, 22 /XD 47
DFER FHIRABZIE 17, BAZME 15 BEMRERIE 152 ALV TIT o1z, TORR. 5 DDMAED
ETENETNEEL: 10 FELUEFEROKEEIEIRE T, #HZBE 119 ~1.40, HiEE
0.98~1.11 FEIZEHIE 1.14~1.33 T, R BIELEEMHZMAEIZIX. B\ heterogeneity HVFR
HH ., ZdD heterogeneity [&. “study group” (US. Finnish, Orebro, INTERPHONE-[E 7ll,
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results of an association between mobile and cordless phone use and malignant brain tumours.
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Table VI. Malignant brain tumours (n=593).
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Hardell L, Carlberg M, Séderqvist F, Mild KH. Pooled analysis of case—control studies on
acoustic neuroma diagnosed 1997-2003 and 2007-2009 and use of mobile and cordless phones.
Int J Oncol. 2013;43(4):1036-44
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Table II. Odds ratio (OR) and 95% confidence interval (CI) for acoustic neuroma, total, ipsilateral and contralateral exposure

All Ipsilateral Contralateral
Ca/Co OR 95% CI Ca/Co OR 95% CI Ca/Co OR 95% CI
Analogue 86/558 29 2043 54/252 29 19406 29/184 25 1442
Digital (2G) 1732014 15 1.1-2.1 108/865 1.7 1.1-24 62/684 1.3 09-2.1
Digital (UMTS, 3G) 7/141 39 04-35 3/70 1.9 0.2-20 3/45 36 0.3-38
Mobile phone, total 200/2,148 1.6 12-22 123/920 1.8 1.3-26 731729 1.5 098-22
Cordless phone 156/1,724 15 1.1-2.1 101/766 1.8 12-26 52/565 12 0.7-1.8

“Numbers of exposed cases (Ca) and controls (Co) are displayed. Adjustment was made for age at diagnosis, gender, SEI-code and year of
diagnosis. Ipsilateral, =250% use of the phone on the same side as the tumour was located. Contralateral, <50% use of the phone on the same
side as the tumour was located.

Int J Oncol. 2013;43(4):1036-44 0D Table Il Z&5H

Pettersson D, Mathiesen T, Prochazka M, Bergenheim T, Florentzson R, Harder H, Nyberg G,
Siesjo P, Feychting M. Long—term mobile phone use and acoustic heuroma risk. Epidemiology.
2014;25(2):233-41.

2002~07 FIZRIz—T o EE THICBESh -2 8IE(20-69 m)451 Fl(83%)&.
population registery Mo tE, F 5. fldE <Y FL TGEATZXHR 1095 51(65%)Z xR, EE
BREICKYIFEREINEL THEMTLIz, F1=. Non-responder FELEREL TS, TDHER.
B ERE DAY XL(E1.18 (95%CI 0.88-1.59), 10 F#EFE AT 1.11(0.76-1.61). fEH LRAItE
ERATIL 0.98 (0.68-1.43), N—E —1—+—(2680h)T 1.46(0.98-2.17)TH 1=, F1=. H#iF
MZEHYEFOHDBEBHTIE. $TO OR A 1 [SEDEAE—2—H—TIE 1.14
(0.63-2.0N&%3 0 2 A—FLABRETHEBKDERTHY . OB RGEREMZHREBICLDIE
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FADAREMEMNTREEINTI-EWNS, LEKYEZESIX, The findings do not support the
hypothesis that long—term mobile phone use increases the risk of acoustic neuroma. The study
suggests that phone use might increase the likelihood that an acoustic neuroma case is

detected and that there could be bias in the laterality analyses performed in previous studies.
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2.10(1.03-4.31), BEHERE 1.73(0.64-4.63) T o1z, EH S, These additional data support
previous findings concerning a possible association between heavy mobile phone use and

brain tumours.EFEERL TLYS,
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SEEH6 EHMBREICEYTIRFEH [(FEZXEL FHHESFENCHERE]
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