g

Al

A Ty
AT, HA AEHIAR A

=
=

H 31 A
Els

=
ol ¥

2007. 11. 20.

o

=

Tor

o

N

5

ki

o

g
o

‘.mo

-
-
o

Nd

B/

B

o

g
Mo

—_—

m]

;O._

o

Nd

g

B

o

g
Mo

il

"0
X
o

Nd

P



2 2 AT
0 2007. 3. 30 ~ 2007. 11. 20

A}

N

»AO
B

Uze)

>

A

—

- AR B

1. JA
2. A 7] 3}

=

a
—
— X
(-}
S — 8
%ol
MEOO NS
=) 2
e 2
il
o ©
X
10 S
o
- 1
ook m m M| Ee o & o o B M
= Mo =0 o] ®o| o O {Jo o} {Jo o o] o
B o & e ®| A ® Y o # T ™
= N C TR X R
,H_wd_M mﬂy N o]o e O W w].m mnm <o
—_ 3 = . X |
alo £3 X o’ Hio B ‘_,U_% e TO 50 O w X
- TE — =Y o | <O M0 X |
J N % JI —
iy Eemex APz iwxl
PR T e X GE o x DRl
- = n = XX T X l B I o8
=T = [ g oo B BT
—_ —_—
.QI él Eo o) B I_AF,Nﬂ NR A K| Mo N M- ™
S = e = = TR o o |
T SEEACIDY Ny T~ o
el A ol IR Sy
P T WY WT WO . B




g A A At
D A7 AE AR 9w

7b = - 9] ARy A g A 5 v}
o] - 9] Akl QA G A A A F
ok AARAZ]F(WHO)S EMF Z2AE A 53 4
ot AAst Ay =9 A7 53 3ot

ob, Aok el @k s =i E BRI WY
ab, AAbst ARy w9 AT A3 4

Abmd] A A AT EE Al A

%

6. 7] oh

ol

7

= ATl E wrel AR gRlgel e AE Feke] =9

ATEFL otstn AAs AN AN Fgo] hate] xAl
Gairh Fos A A%Ed mew AAe G4
74 ;

A kel A ATE AT Oﬂ%l ok F5 Axpa)
ATE 93 V28R Fd8aA 2 Aot}

-

B
rg
o,



3

gl

ojo

7. 71 AA AL




SUMMARY

In this study, we researched into an EHS(electromagnetic
hypersensitivity), which people are complained the physical
disturbances about the weak electromagnetic wave under the
international guideline for the human body. The symptoms,
which are generally reported about the EHS are the nervous
system problems as a fatigue and a headache and the skin
problems as a facial skin problems and a tingling pain caused
by the power line, the electric appliance, the visual display
units, mobile phones, mobile phone base-station, etc.

There are three kinds of the international researches until
now. The first research 1s the provocation study for the
relation between the electromagnetic wave and the symptoms
of the hypersensitivity. The second research is the method for
the significant reduction in the degree of EHS suffering. The
final research is the epidemiology study for the populations and
causes of the EHS and for the grouping of the symptoms.

The public has only a superficial understanding of the EHS
matter in Korea, and the research of the electromagnetic
hypersensitivity 1s not almost processed. However, some people
are getting petitioned about the electromagnetic exposure under
the guideline to the public institution. Especially, we have to
study the domestic EHS research because many people have

assumed the spreading of the body effects of the



electromagnetic wave caused by the increase using the mobile
phone. As this reason, we proposed the electromagnetic
hypersensitivity research method and the questionnaire based

on the EHS studied in the advanced nation.
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1. AARAZ|F(WHO)S A EMF Z=2HE

oA e MAp7]o] - Ao JFTFS = ALV} Eolgol uhgt
Axpste] o3t dukelEo Wl Eobzkyl AA wIk Hx iy
Ao oF FFUdee] WM g sHERY, X 53 e w
L AW Eo] AA7| Ao I == Al Ao R A|7|FHo g}

(International EMF Project): A 2}7]%

== digh FAAR] AHES JNEstr] s A R AP E AR}
;é)]'
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(0 - 300 GHz)9] w=Zco] A% % SAd mA= GF& H7tst7]
sk Aot} 19961 WHO(World Health Organization)oll A A] #H&
oA EMF Z2ZAE= X745 AL F8E11 o, 2001 ELF
ol gk AEo] ezl Aol o]o] 2008+ RF thel o] <Al 4
ol tigk A8 S A& F A= Aot oAtsta AUnt

A EMF ZAl= =7 A8 A 2] 22145 9] 9 3] (International Commi-
ssion on Non-Ionizing Radiation Protection)E ¥3&3t A IdA T4
(International Agency for Research on Cancer), =A% 7]7]% <9 <3
(International Electrotechnical Commission), == A x5 7] 7-(International
Labor Office), = #7H7]% A3 (International  Telecommunication
Union), =r #1413+ 274 Al 8 (United Nations Environment Programme),
Be) g ok xoFk7] +(North Atlantic Treaty Organization), EC(European
Commission) ] 87} =A|7| -5 H|E3to] 40 o 7H=9 @A d= 1
o=+ =g EAHFS = (National Radiological Protection Board), =<
WEAE S o (Bundesamt  fur Strahlenschutz), =94 7F&EH =714
T-Z(Karolinska Institute) % 274 o] oFA A (Institute of Environ-

mental Medicine), W= 213227 (Food and Drug Administration),
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Health Sciences) % U= =
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2. IEC TC 106 SIAl =& E+F

AATE 3 A7lel del QA mAE 9Fe] AEs} geAew
Aol LAl G W7l AT A A} ARpste] wFE =
Fol of HEA Loof & Wast vk AR AA wF o]
Fudor AAHW B2 A9, AE AW, G5 24, 4% AT 5
AA FFe FHes] 9 dFH AT Aol FLE JuF P @
S oA A

IEC(HA A7 71 993]) TC 106& A7, 713, Ax713e] <
EZof sk HrF W ZEAAS 98] 19999 7] Aot 1
3 109 3ol A IECo MZL 7|&=fd32 e xlen, 2000 10
4 BEZHEAA A AA 397F AHHAL 20061 1090l v E=2
il A THA AA F7F NHE vk gl

IEC TC 1069 42 0 ~ 300 GHz 3t tigolA A%, =17]
Z, ARG QA =& HUbE f A4 9 Ak

W1

A Es AAsE oy, A7 &2 A =&

A BEA, w&F 54 U, A BH, SRS Lz o) Ay
© =E5Y 3 UN, Eg948E #H7F sol £3EY. AF7HA 5749
WGE FAo=E 37 A9 S @89 8gste], 20049 FH = =4 E+
A sl WE L o, R Ve ZRAELSC dAAl CD %=
CVD @Al St FHtele= Alqf ZEAESELE F7iEQQa, do=
IEC TC 1069] product %=+ product family standard®] ¥ <3} o)
71Ee] 278 AAd™E A2~="E(RFID, EAS, B¢l AR, 948x A
), Z1AT Toll olo] ey e dAxy dadow FofE A

ot

2006 IEC TC 106 3|9+ 20061 1049 3145H 1149 24744 #]=
FrulA MFEJ e, daAT 4o Qote AdEs XS 49
of Syl el AT o] oAM= FAA AP Ve
Aol WEol dE HE 2 AFS =osidlt. 53] w4 EFow
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R 62209-1(F FEF AFE ©E7]19] SAR 54 WH)el disiae &
T34 W9 E 300 MHz ~ 3 GHzolA 30 MHz ~ 6 GHz W9
tslaz IEEE 1528, IEC 62209-1, 62209-2(<1A] & zd witkr] 9]
g 2 5% SAR =4 #H)et A3 AASE] dual-logo standard =
AAZD AYS 2o Qomw, 2008de CD @A 7] X8 of A olr},
Project 62209-29] =8 o]4 Alg2 &9 <A fat layer= <13k Ad
o G, SA dA7I7Ie A, Z2E A7), A" 2d) 539 g o 9
Aol A H 7t A, A =24 54, 20 dA 2 Fa2A HJAF dA
SolH, 2007d = CD/CDV A, 2008 =9+ FDIS/IS TAIZ F3
of /4 o] o},

WG42] SPS(Strategic Policy Statement)ol] &4 &2~ dAx7]|3 2
SAR &4 A3tdid 71712 delts A3 2nEste gu7], BE
T4, 1 T4 HE LMDS(HFA AolsE TV dEW A28, Local
Multipoint Distribution Services)& F7}8l7]| 2 243t

ol 2006 IEC TC 106 3] ojofA &3t =27} o]Fojxa B
AbgEo]l #AS 7HA L e Eoke o d3] WG4 WGHA T WG4
o= FHES] SAR B7F EEstel olo] dAA AlA ZFHE&FE 717]9
SAR %7} ¢S Mdstar don, ui P & g vk
o] AbE 7he gk 2o QA (phantom) W o] o] E H-zhE 4l

¥ ]

th £33 RFID dAbsh Al =% 54 9, 74 A4 574

oL ¥ N

N

W5 ol A A BEAdo]l e woke WG4AdA xFEE7L
28 Folvh, 7N Aw AA S0 A9, S B8 HUP M
Z olfr= We=al 9lal, RFID ¥#d 5L o= Ak vy d
A=A 91943 Fx 43S 7y Aok WGl = 259 7]7]
o xtehgk AAtE AA == AFAE HUE A 259 xQto] vk F
olm, ¥+ 7]& HA= 71719 4™ d=go] 20 mW H Y A5 <2l
A RS 7l¢g WEgt= otk olgd WG4 WGhHe &gt €
o wAd = 1 xFse A3 IT 71719 At 2 &3 A4y
£ Motorola, Vodafone, Sony 5 IT f4Ae &ukst xdo] Q= AL
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=2 ghetdrt |, 547719 AH AR Ade] gl dR/7Ix BES
g3sts WGLH WG3E &5l A9 gAY mxlg R5s Byom,
53] WG3= 2 dx &Fo] A9 Ay zoz gofHdn. 39&
AAH T AARE Ay [ECO xF3 HAS EUS m=o] A= ZAA
E ot #3& oFa e Ao FotHm, dELE dF Project
Team¥} Working GroupollX &&& Al&sta Ao 53] 9

CENELECY 3 obd g FstsE UAlY st FokolA 2006 TEC
TC 1069 #FsE TEstal don, AFdaAE F=, 549 &5
o] Aol FEUtE FA AYIER BHUA = TAC #A
gubst o] AL By QA RE 2006 IEC TC 1069 PTol A&7t=
7Hal A BT Aol Foste AeE BA gl dolA AHE vl
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5 =W IT 9A= 2006 IEC TC 1069 th el
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Aol g @b G dee A7
= 930 ek 590 QA A% 2R G ASope, 4

A

s & 5

Aol A dApgel thet A= fﬂxﬂ AﬂﬁW o= 7 2 ‘%‘%‘5}7%1 A
A

ANeE g AEF7)E o] &3 AT A O]Eﬂﬁr Futao] A=

12 gty Ru® Wi 22 3|
= olsHst Fu Aot kel Ad rhsA
s 7} o) Eiﬂ 1tk =3 2004d Mutational Researchs ©] % 3}
T ARt AE A, 3 3 E}Oka Az tAbel T 9
S = WA g)gelx] Co 4 % A Z T Baskeh o] B
ok o]F A3t Fug Ao 2E d FHx o] S &
S FAREAY ¥WEEA] gethe ‘é—?% At A4 A3 Bagl

—

:IIE

ol# gt olFdste] HA¥ JIAGFAT= FTHRASH B
A ]

199 7-(EU study group, 2003-2005) %}
Aok aF 2-1oA HoF+= xeF 1
o] DBE ‘Lz—zs} }\gjﬂ g3k oA =3k

dE2 WHO EMF 24| =

Hega ok AT &9 94 el 100 kHzel A 300 GHz 7}

A glem, 200610 849 23Ul HuElo|E ¥ DB W&5S FaLstrh
T 2-19] mUPE AR g o] mEw daa BA &

o #-ste] 7 @ad Ak AAHE w7 v=, 59, 9, £

F22 otk o] F $@uzhs WHO?| DB oz Ad=, #Aeld

olo] 1Al A sttt olgk e =7hd AT sFE Vo o
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£ ATEFLS MR A% ATE APsT Y B Be FE
¥ 2204 B & dEo] #4, obAlel 9 oot of 2
okl glo] WITe] TMF ATE Adte] ATAE & W #9ET A9,

2 1E 4
Holulelzh, obAlel, eAlolUolz ehskth oWl HE ©e
Fol T Felsha i oprlele] AS

[e) }\
Hes & A AT

maAlob D82 gy

W o[ E2f ot

Dzaﬁx

@Eol2 msY 09  OZgs moldgzolmYdE msF 0 O2A9d mEgs
m2{Alob Ost= OiLict mafla m7|Et ‘
= ol 2 bl = 70 = 78|
IZ7b M= | 59|97 | #F 2o} 4= (3F| 4 & Al (&= | 4 | 9 (367] F
2 9 | = | ¢ 94 | &
%ﬂ;;_ 437 | 128 | 66 | B8 | 52 | 45 | 40 | 38 | 34 | 34 | 24 | 23 | 23 | 195 |1,197
‘(i]yf 36.51|10.69| 551 | 4.85|4.34 | 3.76 | 3.34 | 3.17 | 2.84 | 2.84 | 2.01 | 1.92 | 1.92 |16.29| 100

a9 2-1 w7 AR
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o e W5 AFFe |ATEESF
_ 4 27 549
o} A] o} 8 101
tolaep] — - _
i ol g 7} 2 6
- Eolv] & 7} 2 460
ot = & 7} 2 3
OR%  WoWol O3S  O:oiep} S Aok o} 2 44
B Soji27t@ot=Ze |7t W 2Alokot = T, 1189
ag 22 UEE A7 HE a8

100%

80%

60%

40%

NN NN

20%

0%

]

PN o

o

=

Total ol = s 9=

‘EIEpidemioIogy W Human/Provocation OIn Vitro OIn Vivo M7| Ef ‘

T (%) A | = | FY | 97 |ZHE| <8 | T
A3 A4 1495 | 12.81 | 781 | 2879 | 862 | 222 | 25.00
A2 AT 1261 | 297 | 2656 | 1818 | 10.34 | 13.33 | 25.00
AE A3 2297 | 2563 | 25.00 | 1364 | 24.14 | 17.78 | 33.33
TE 49 31.83 | 4096 | 14.84 | 9.09 | 5345 | 3556 | 12.50
7 e 17.63 | 1762 | 2578 | 30.30 | 345 | 31.11 | 4.17

a9 2-3 =7pE AT 9

i

g 2-3e FrbE AT @3S vdeha glov, A7z @
o] ;'C

st AAH o 2= T&E AAUn Vivo)d AXE A Un Vitro)

2
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o

79 50 % oS Yo, ymAE 98 A+ (Epidemiology),
ZA A A+ (Human/Provocation)2] <=o|ith. 28y o= =7pE =2
Fol ANE Ay 7F 72 dxkgr AR el tisk AHol A

217 gdEavs As 4 g AT

WAl Ay kA Aok Bd
M= APl 7B ZEstA ol FolAa o, O Hgor F

E4d
=dd dtd T & oAk

100%

0%
° All Classes Cancer Non-Cancer Supportive

‘l:l Epidemiology M Hurman / Provocation O1n Vitro OIn Vivo M etc. ‘

e 00 |zE 2% |ga 35| ¥T| sae
g3 A+ 12.19 26.01 6.92 0.68
A4z AT 10.70 1.26 21.65 0.68
AE AY 21.14 42.55 14.20 0.23
TE 43 34.14 29.55 50.94 0.00
7] & 21.82 0.63 6.29 98.41
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1351 Animal Behavior, Brain Biochemistry, 1321

Case Control Epi Study Neuropathology, Drug Interaction

297 Animal Study with Multiple Parameters 0.09

Case Study of a Patient(s) Examined

Cell Line Injection Tumor Bioassay 0.63 [Auditory Pathology & MW Hearing 5.84

Chemical-Radiation-Genetically 354 Blood Brain Barrier, Brain (PET scan) 6.74
InitiatedTumor Bioassay and Other Tissue Blood Flow :

297 Blood Pressure, Heart Rate, Circulation, 413

Cohort Epi (Ecological Correlation) and Respiratory Rate
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Contraction)

DNA Breaks, Damage & Mutation 9.72  |Cognitive Function & Memory 341

Gene & Protein Expression & Activity 1730 |fsfCe | Bvent Related  Potentials, - Sleep) g g8

Immune Function & Hematology 15.03 |Eye Pathology 6.29

Long Term Rodent Bioassay 2.78 |Headache & Fatigue 2.34

Micronuclei & Chromosome Aberrations 10.98 |Hormone Changes 2.61
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Oxidative Stress 3.28 |Hypersensitivity 2.34

Proliferation, Growth Rate, & Cell Cycle 10.10 Membrane Biochemistry and  Fluidity 359
Analysis : Studies -

Transformation 1.26 |Other Animal Studies 0.81

Other Tissue/Cell Culture Studies 1.44

RF Therapy (e.g., Diathermy, Anticancer 045
Drug Delivery, Tissue Ablation) :

Teratogenicity, Reproduction, & 1375
Development :

Thermal Analysis 16.35
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Fields Research and Public Information Dissemination)” X2 13-&
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2 5 g
Roosli[2004]1& 394w ©] Axtnh wwlA S=o gayom MRS
= ANsEEY @9 S Apale] 7l

U S a2 dder sk As THS] Y 2 ¢ A

a9 318 Ads Huy S0 #d ¢9 AAHE nel Fid o)
Ae Fugls AAAATa SHF £t 58 %2 1 Bk FE

41 %, A AH e 19 %7 1 HE o))

i Limb pain
Dizziness P Sleep
Tinnitus disorder
Concentrati
on
difficulties
Fatigue
Nervousnes Headache
s
OSleep disorder B Headache
ONervousness OFatigue
B Concentration difficulties @ Tinnitus
B Dizziness OLimb pain
=4 H| &
1 |Sleep disorder 58%
2 |Headache 41%
3 |Nervousness 19%
4 |Fatigue 18%
5 |Concentration difficulties 16%
6 |Tinnitus 14%
7 |Dizziness 11%
8 |Limb pain 11%
1% 3-1 Roosli®] MAta w1y S A+ 23
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T 32 At By el #@ A7 ARE Hol Fid
1M e ol sEAl VIAwS Aoyt §E3 FUF 60 %2 M B
I FUE 24 %, A8 20 %ol 1 HE ol

Computer display
Broadcast Lighting Mobile phone
transmitter basestation
Transformer
Train and tram
line
Cordless phone Power line Mobile phone
@ Mobile phone basestation B Mobile phone O Power line
O Cordless phone M Train and tram line @ Transformer
W Broadcast transmitter O Computer display M Lighting
49l v &
1 |Mobile phone basestation 60%
2 |Mobile phone 24%
3 |Power line 20%
4 |Cordless phone 18%
5 |Transformer 12%
6 |Broadcast transmitter 12%
7 |Computer display 9%
8 |Lighting "%
% 3-2 Roosli®] dx}ap drlad A A5+ Ayt
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Azt B FAdol gty 2y digd 4 Jda 1 A¥dE 19 3-3
of ettt 7 @ol vEhvs Aty A SAS megtow

Ak 2 el bt A, REI s, FE, AT A

<4 Sol AU

Difficulties to
concentrate

Headache
Fatigue

Runny and
stuffy nose

Eye irritation Facial skin

sense of problems
heaviness in
head

O Fatigue W Facial skin problems
Osense of heaviness in head OEye irritation

B Runny and stuffy nose O Headache

W Difficulties to concentrate

z4 H &
1 |Fatigue 45.5%
2 |Facial skin problems 36.3%
3 |sense of heaviness in head 24.6%
4 |Eye irritation 23.2%
5 |Runny and stuffy nose 17.0%
6 |Headache 16.8%
7 |Difficulties to concentrate 14.1%

719 3-3 Hillere] Aty vy 4 A 23
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= Aoz vy

Headache Tiredness
. Concentratio
Obliviouness n difficulty
Crankiness Sleep
Wearness disturbance
@ Tiredness B Concentration difficulty
O Sleep disturbance O Wearness
W Crankiness @ Obliviouness
W Headache
=4 v &
1 |Tiredness 87%
1 |Concentration difficulty 87%
3 |Sleep disturbance 86%
4 |Weariness 85%
5 |Crankiness 82%
6 |Obliviouness 80%
7 |Headache 76%
% 3-4 Schuzel Axtst A S A A
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