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Table 1. Prevalence rates of VDT -related Health Problem

Health Problem

Prevalence Rate

Visual System

- NIOSH Study

- Ttalian Study

>50 %(FFal: o] gk &S VDTol¢ th&
Aol A dTt)

75 %: aching or burning eye

39 %: blurred vision

>30 %: burning eye

15 96: blurred vision

Musculoskeletal disorder
- NIOSH

VDT F5wol A 7 frd &0l
1982 A 75 %7 FE, &, o
19894 &7+ 40 %7} CTD 7]%¢]
1991 A @ 20~25 %7F A =4
1992, 19939 % A% 9o} v]S=(A
&0 AukgFEoldS)

AT
¥, o7, sl e Al

dEA ST el

o= 1 &=

!

/ Musculoskeletal Outcomes
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g digste ore HAS SE3] s
MZE 7&s =9 v dAdoz T8y 453 s Tofr 2

Fgol A AwE Fr
7} sk Aolth VDT ShwolA e X-rayFEe ol 274 gl ¢
il m Aol Aubeld VDT Agom 28] mZus dxlde dge
FAE teto] A&Ha ot UFEe dFdstel oJshd i@ A4y
Aol waHa A 99 @ o, muEe) s wde ARdg
A7l ot wWgel VDT aiwt gE® e waAmA ek
T VDT 4902 a8 A4713 wike] 3452 w5 Fol7] 919
A bsd wRsls Agael AdE @i sk R, AREAY b W

WA Fol g AR AAL Bash

5. VDT z43 A2 o A
VDT 293 49 a4 A5 19809 Alvithe] AlEAl A9-E o
doz 3 Aol B AU APHA=E F4tel v F d= VDT 4
A4 EHREGAA), Aed 2EYA g Al gigk =
B3], AR osk mEo] EA4td TS F F AT P AS
= AR FEHAY NIOSH9F wl= b 33 (American  Cancer
Society)oll = VDT 2oz <la] f4be] 1@Ade] S7hsh# &¥=vhal 33l
thooj9ol = Ay gl AgtAbel] whey wm=eho]l X[ &u Al AR HA7A| €]
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Part II. VDT$} WALA
L Fe WA waa
VDT F871%5& WSS BEste] A9 wow A7a)

3= Aoltt FhAlF Ao 9ol VDT Z¢lst ##ste] U
ERE ged 2y o]lFolA X-ray o] o]&3} HFARA o] =
ool 3} Wapdolth ols WAL ofte] X U4e7t? o] F oldlstEw &
¥ (CRT; Cathode Ray Tube)& ©]3]3}e]of skt

CRT= axlegdxgo=s 54, 5§ g £ 5004 ¥EH= A
AE o] &3 A (RG-S TTEE BAIA oY &4 S5 AANE d
Qe Y Lo AUBA AEAF 7] YA AAE] AJLFH I, AR s

= 5~25kVe] AFALGES
oA o] HEAARE

Haas Y S0

Vertical  Horizontal
Flectron deflection  deflection
gun plates plates
- | .--.%&:‘«*./"&NI
A =T Electron

Vertical Horizontal

i i lorescent
input input Fluoresce

sSCreen

(a}

29 2. =4 3CRT)Y 99



T2 A BE vkel Zo] §543E F e VEAQ] 84 Ao
ATk AAES AEs dALE wEo] Witk G52 AAES THEATIE o
s B, HEIYES AN WEes dAs A 2437 gk SA4F9
(ELF ; extremely low frequency)e] AX7]74-& wreth W Aees e
Foolon, AxRNe gBEdol T Az FLRE WA ofF zhal uhe

SR
S WA, 25, 29 e 4As o8 Al i AAES T
CEEHFHY HSoli= AASH(LCD ; liquid-crystal displays)
|, o] AL CRTSh= oFFF v 7|wo] Abgdv @
A LCDel ®o] Abg3 3= TEFT(thin film transistor) 7|&=Z WEN R UAaZF

do] gHe mELou I FAFE HHFor ALEHE AAZHOZA,
7y mAuit) s ERXAHE 7HA| oL Qi Z) #lAdlvit ERXAHE 7t
A 3L ek AL, Ao Ho] A =d B AL ARE AR, ¢
mE A 1130 A ¢ okE AS 9 n] gk

- X-ray

- Ultraviolet(UV)

» Infrared(IR)

- Radiofrequency (RF)

- Extremely Low Frequency(ELF)
- Electrostatic fields
- Ultra Sound
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frequency
fhertz)

ELECTROMAGNETIC RADIATION SPECTRUM AND RELATED TLVs®

Non-ionizinngdiatlon' + | Ionizing
- o : Radiation
Region Radiofrequency Radiofreq Y Mi Infrared Light Ultraviolet X-ray
‘Waveband ELF ) IR-C [IR-B |IR-A UV-A [ uv-B | Uv-C
Wavelength 1Drlkm 10km m 1mm  3pm  14um  760nm 400 nm 350m  280nm 180nm 100 nm
l l
Frequency 300 Hz 30 kHz 300 MHz 300 GHz
| |
Applicable | Sub- Radiof Mi i izi
TEpvga ¢ R:diofrequency o y and i;:%rhﬂ'r::d Near Ultraviolet :::c;;.:iin
— - o S
28 3. o] o3t WAL T oH] o]LFuALN e FE W TLV /|EAAL 9%
v =
T
- o [e]
VDT &=4FCRT)S Fulel A9 11~18 kVelA], A 4% 25
KVol el A #5dr). Adde 28 Fv 2 & AgdelAE X-rays %

O

) &
5 ez odeA glon mEI AV
% (@)

phosphorel A o] F=3dke] A|zp4 ow] x| 7} LpEtLb=H| o near-UV<e}

i

near-IR°| W&42 4 it}

RFE horizontal deflection systems A © &% flyback transformer(15—~
20 kHz)oll 93] =2 WEHvh ELF0~500 Hz) %= 3tHoA W&y e=d 72
vertical deflection system % HA}7]79] W Z(modulation)et & = o] LAY

ct.
VDTl A whola &= WAsHA] &=tk VDTA Egsh= Ha Fa



= 30 MHzZ vlolZ 23300 MHz~300 GHz)¥.t} &R olgfv}. Z&v(15~
20 KHz)%= flyback transformer®} ##dslo] @A 4= Qo) o= AA~7] W
AP ol g7 HekE Al #ek Aolm & Aol

23 3o vl o] 7pA] WAL EA Tl A7 YA g @Este] v}
Z BAE 2 Aol Xerayet AR el

gamma ray

[
N>
Electron
X-Ray
Target Nucleus
Tungsten
\Qnode ()
Cathode ]

7T o

28 4. X-raye] WA




2. A7l #4aA
VDTl A ve = WAl oz Qg AAEAs F2 tad A 7FA el

23e BFol Arsolzh
(1) 3ol W3 4P : VDT o ols Wl W = vk Fgol
A7) 5 94}

(3) ¥ 5uA  FE B W] AA AATAL AW el gF, FE
ghoSRol opk wAAY A3 o Exe] glojdths Wl A
NIOSH®] 174 3pe] oshdl ol uls] A24F4S Fgshs A uia o
$q o5t A shodeh.

2 HA 7 A2 S8ty X-ray, UV, RF/Microwavei= W3S

doZ 4 9ty X-ray, RFE/Microwavei 2ol @ AXRS S7FAZ 4= Q)

Ao AFAdd 9stA ELFY A7)AE H]ol5 A (embryotoxic)©] Y& A
=]

= 3
oz weHeh UV, IR, X-rayel ¥ F7F a5 9o} 22 17gde] e
o}

a8 AAZ VDT 2gela] 285 A Goe= e 9o A+t
ZA7Fd kol w3 detd AV AU dEdoe g @I VDT 23k 99
Aee obd wEHAA &3 Jquk 19961 w5 NRC(National Research
CounciDol A<= EMFZ <& A, A2 7o, Aaold, stssd At &
Felg dozivkes F3ld A7 gtk Pk 3 VDTA wEys A
Fi 2 aFge] FEoAe Pl glvkal B o] dukAQl Asdfoltt.

¥ 2% NIOSHel A x=A}sh Axge] f9fo|ar

Foltk,

Aol Abgol Fkstu Y WUHWE AGE AolFE SIUBL
AE3A 7] wiel AA7) el WA eshrhn wasw g}

% 29 NIOSHS) Ate] o)shdl X-rays w450l shelth. v wApAl
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Table 2. Summary of Maximum Radiation Levels and Number of VDT
Surveyed by NIOSH

EMR .. REF
) X-ray uv Visible IR - -
Region E-field | H-field
No of
286 141 163 5 208 208
vDT
Maximum
N d 0.3 0.65 50 {1 IND 5000 0.09
easure
mR/hr |/ cnt V¥’ A%/t
Values




Table 3. TLVs for Occupational Radiation Exposure by ACGIH(2002)

© Effective Dose
a) in any single vear 5 rem(b0 mSv)
bh) averaged over 5 years 2 rem/yr
© Annual Equivalent Dose to
ITonizing| a) lens of the eye 15 rem
Radiation | b) skin 50 rem
(X-ray ¢) hands and feet 50 rem
included) © Embryo-Fetus exposure once the pregnancy is
known
- Monthly equivalent dose 0.05 rem
0.2 rem for the
- Dose to the surface of .
remainder of
women’s abdomen(lower trunk)
the pregnancy
Magnetic Whole bod 60 mT-"TWA, 2T-Ceiling
Field ote oy 600 mT-TWA, 5T-Ceiling
- Limbs
(Static)
Sub-RF
VABRtC ) 500 HaELE) B 71=—9
Field Hz(ELF v [mT1 ="
(30  kHz
o] &}) 300 Hz~ 30 kHz 160 A/m-Ceiling
Sub-RF
: 25 kV/m
Electric0~100 Hz
Field 6
- _2.6x 10"
30 ki 0T K Eqy LVIm == ]
o] 3}) 4~30 klz 625 V/m
uv 10°%(eF 16%) oY 7 $- <l J/em”
(near UV)| iz o zopar 7o <1 mW/em”
(GFH.3)

) A7)Ae A mA/m, Glgaus), T(Tesla)
1 mG= 1000 ¢G= 80 mA/m, ImT= 1000 xT= 800,000 mA/m
1mT=10,000 mG, A7 EA D V/m
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$ste FAE wARA ek aeg AT A4/ A wEGohet

4. VDT®) AAANZ %A

VDT AA7 SH-A wo] AMEH+= HI-3603(Holaday Inc)-s F4H o=
e 9},
(1) VDT A471%e] 54

VDT# o2 A8 AV 47189 S48 e 2y

1. A71%4¢9 &4
A7) VDT 2d#ke] mwol
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Table 4.

Possible sources of electromagnetic field at VDT works

Field Primary Source Note
AC(60 Hz) p |
ower su
field PP
Modulated|Acceleration of the electron beam to
DC fields |CRT screen
. . ~1100~200 m A/m
Current flowing in the vertical
60/50 Hz _ _ 5~60 V/m
) deflection coil _ .
Fields (ELF radiation) T A E v]s=sk =
radiation Aol AR A W=
Flvback ¢ ] it T V/m~ 4 V/m
Deflection| ?C rans Or_mer ciredt ry'T mA/m~F% mA/m
(Horizontal deflection of the electron
Syste mb d ) HI-3603=- beam
Fields cam and reuturn deflection® ## 3k =
17~30 kHZ -
2717 &4
BroadBand|Digital electronics in the computer
_ 8 P 9171 0.01 V/m ol 3}
RF Fields |1~20 MHz

Part III. VDT &Y x4

VDT AFrde] 282 AR g & A%s) Hojof dh. e U
% yrom P BHFE Frh VDT A4 29E AF e oL
M7AAE s1# skelof et

2o oF (Amount of Light)
# = tfv])(Contrast of Light with Environment)
3] 34 (Glare)




o

1. £=9 #d4d §of

Pk

o)

(1) Z2=(JEE; Nluminance, %™; Ilumination)
ojW ol W= Ho) AVE YEhE 4
e
lux(Ix) @ 1m'e] wolel 1 Im(F)¢] F<EOhR; luminous flux)o] FY3s
A Exse] 98 we] We] 2% F led(ZrEeEhe] B Yo 2RE 1m Eo
2L 3o Q)= FA A e 2PEvt 1xolvh 1 Ix = 0.1 fe(F &3] =
0.0929fc)
footcandle(fc) : 1 ft°2] Weolol 1 Im(Fu)e] FECkh) oz FYaHA
Z w9 2% 1 fe=1 Im/ft°=10.764 Ix
cok9le] EEE 2000~100000 lux AE W ofzk AFEHETS 50 ~500
luxA o]t}

-

A

=

Z 1)
-l [lumen] (FEH0ER) A8, 7|35 Ime = YERWH, SA G2 A
of &gttt lede] WS Fro] FYPoZRY G YAzt B W=

FE4E lmoe =z ghvh, A7-A(RIRkmE) S S4loll gk JAZS 4xoln=) lcd
o] HFACEIIF)ANA WEH = AFSH(2HH)E 47 1m(12.57 Im)o] Hrt.

- 2t} [ed; candelal @ FECEE)S w9l 19679 AMAE A=, 108
1325Pa(sh2=7h) ] Sfeoll A Mo Fadke & SACEE)S 1/(60X
10 me] BWel $2< wake] BEE lede} st ol A4S AECHE) o))
A% gtk o]l 2oyl FEe] vl 152 1.067cdo] T

2F31 2) Inverse Square Law
E8 4 X A E(intensity)= A9 AFd dAnlEgvs WAl WAd, =

%, &el Fol BT o] WA w)



12_
7, - g,

I : Intensity, d: distance

(2) 3% [KJE, luminous intensity]
- AFAEDLI ] = 2o AVE e e 4
FdorFY oW HWIFE R S AAEAEMD kol WEEHE
3OS A7)l uhey Fe] o WEkel A BE7F AT o] EEHW
FPoRRY @9 gnE "olx o =
o S HAS Aol FHske B oks weloh
GHe] C lede a0l sEHAA lad AV WE FEQ 1/600] U2,

Z(candle) : TECEE)Y odd G, 1EF=174F=1.018 cd
(4) #2925 (Luminance)
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Table 5. Recommended illumination levels at VDT workstations
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Table 6. Display characteristics for relieving eyestrain of VDT worker
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