o wolsts A A2UA A3E
Korean J. of Preventive Medicine
Vol. 24, No. 3, September 1991

VDTZ3 G Apzb2Ale)| 933FS- u] x| QAlSo) A3 oF

Adista oo s dgestal
Mool B oMUY

= Abstract =

A Study on the Factors Affecting the Subjective Symptoms of VDT Syndrome
Jai-Dong Moon, M.D., Min-Chull Lee, M. D., Byong-Woo Kim, M.D.

Department of Preventive Medicine,
Chonnam National University Medical School

In order to develop the measuring tool of VDT syndrome and investigate the variables affecting
the development of VDT syndrome, a questionnaire study accompanied with the evaluation of working
environment was performed with 138 VDT users from six public organs in Kwangju area.

The results were summarized as follows : '

1. As a result of analysis with data collected by newly developed questionnaire, VDT syndrome
included five factors named as eye-related component, psychological component, general body component,
musculoskeletal component, and skin-related component and the estimates of the internal consistency
of five factors were 0.877, 0.820, 0.796, 0.791, 0.593 respectively. .

2. Variables affecting the level of eye-related symptoms were the type of main pb using VDT,
the total time of VDT operation per day, and the use of external filter on CRT.

3. The level of eye-related symptoms in the group using external filter was higher significantly
than that in the group not using filter.

4, The past history of severe illness affected the level of psychological symptoms significantly.

5. Variables affecting the level of general body symptoms were job satisfaction and income satisfaction,

6. Vanables affecting the level of musculoskeletal symptoms were the type of main job using
VDT, whether majored in EDPS, the level of typewriting, job satisfaction, and the total time of
VDT operation per day.

7. Age and the use of external filter were significantly related to the level of skin-related symptoms,

Key word: VDT syndrome, affeiting variable, measuring tool, factor analysis
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Z7hetol wet FAde) 544 olEdA 24E F Ue
de7tA A7ge A dEdAE FH EiHe
F AR eE B4 el Ha gleH gEAdMx
AYwa ZHAAM o] Fopd W AFst olFoAn
Atk

VDT o]go2 % dZAFsze APAR § AH
A S4eH A4S (B%E) T 22 ZZHAEA ¢
AAF, H2A B8 5& § & YAT (Malfatti F, 1985
; lan 5, 1986 ; Rose, 1987 ; Rossignol 5, 1987 ; Belisario
= 1988 ; Mackay, 1989 : Sullivan, 1989), Liden %
(1985)3 Berg (1989)c ¥R #d FAES RIuPx
dyeon FHIoe Jad mAEe P g =
Zd¥ 1 9t} (Goldhaber %, 1988 1 McDonald %, 1988
; Nurminen %, 1988 ; Stuchly %, 1988 ; Bryant %,
1989). duty oz ol dAY FALES FASY
VDT &¥Zolgt 23 A% VDT FF79 ¥4t
A4 #4459 de AL ot

VDT 2329 89 #o3te 2adE2 4= 4 (Knave
¥, 1985), 9% (Ong 5, 1987)5} & A7ed 29E
# 2477 (Shimai 5, 1986), dY ZFAZ 2 13
ZEA£A)7H (Misawa 5, 1984 . Knave %, 1985 . Rose,
1987), 27 (Harrison, 1983 ; Margach, 1983 ; Ya-
mamoto, 1987)3 2 AY@A 8¢, 23 HHF
291 (Sugita =, 1987 ; Report on a WHO meeting, 1989)
5ol ARYZ AT A7) APl @}t NRE 9
QEe] F7t RaHI Jon A VDTEEEE o
8250 BgFoz #osie HAETL By A}
iAo} (lan 5, 1986 ; Gobba %, 1988 ; Krueger,
1989 ; Mackay, 1989).

ojg} go} o} VDTHE7e H9 ¢ dA4YAE]
983 PYEAE 4 deoluz o] Hopd dig
7t A&AHLR o|fojAeo} FAAN VDTFHETL LR
A& A7 Fazt AR & AAHAAN VDTE
F7Y 5744 o3-S 93 d7E BPHojof A}

azk FYHE VDTEFZ g 2 #He d7n
A (ZAF 5, 1990 FAY 5, 191)7F AAgxd o
FE 5Q AARE 349 o|g¢Fx Tl U 79
ol APV T oA A FYHA zHool & A
oz AlgHE JAEY W AVFIES gHos @
EZHQ A3 ofF o]FojAA ¢tk

VDTS 3o g dpold MzAsojol & &4 3

szt 4o Ao dig A#FHQ) Frdd VDTS
F2E FAEE Ue SHEL U] FAH AT
BE2A 98 AFAE (Modiano F, 1987 ; Lovask
%, 1988 ; Luberto %, 1989 ; Sundelin %, 1989 . Yeow
5, 1989)0] A HZ (visual fatigue) & HIRE 2% T
F29 7144 Aslel g A@F HAE AZSAAT
5 7 A dA Ziged dAAAAE 712H
ol Aaflol g HAPIRHEGE HAERAE 58 WM
yo] SAel Axg Aoz uwgste A (Boes 3,
1985)0.2 <4=A Sk, a3y AREAE WRE 4
S48 3588 dotste FEoA 2@ ®elm VDT
2329 =g FHHolx AgHoE Y 5 Ae
=79 ALe ol njnjg Aol

olo] A&t VDTol g4 254 =g FFA
o2 Hig £ Qe RARE MEsle 2% o] Fof
47 2 M =724 ANEH FA AEE 2AL
HE o], 49 AR FFo v 8JAEE 79
e VDTS d3dd 599 7x482 2832
A B ATE AFEth

I AFCHe H o

1. APy

19912 1€ 19%€ 39 59U Apo} FFA ANA
7 AR & 4, 234 5 T 71#E a7l
goz 9o (random) HAAFHHLY 17] 7]@A A3
g7l @o] "8 ARstd Uwz] 67 78 FAtst
e 22 3 VDTE olfstd 4% Fdsid AA

247 1899 S dFe2 & 78 Adsd.

2. TN T4

AztEge] #a AEGES e dFR A (lan
%, 19865 Belisario 5, 1988 : Berg, 1989 : Mackay, 1989
: Fahrbach &, 1990)8 %38lo VDTo] &R AN #9
A 2AEctn wuE <& (R), 2EFA, dNF, A
A, O3 $3 EEFH 48 L83 (=74, 191)
dx AAE HAzRPYPES EF, FASHUT A7
ZA 3RS BAE wiAst] fstd VDT SFT%
T3 Aoz s Y5 7L F 57N ¥Eo=
TR 7 FEo dsiMe ¥ F4 A F=
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TR, 42 340 AY e A4 03 4| ofF
4% 399 447 Likerty) 22 £RIES 90,

WAl A7e, 2ped ARe dekss) A
ZNEE 9%, 4, A9RE 5o B 397 IHE 2
3, FHse0 49850 BY 2AEE AUsE,
2%, 2% F 4990 843 AWel 445 VDTY
540l 29 367 5oz PAsdD.

A48 RAEE QU9 ALY FARNES dyom
AREALE A, $3 nestel HF ZAEZ Ada
Ak (%),

3. AETH

zZt AR A AR2ge A=E 23] 9
570 FE3 A7, AYAY UAE A 397
MEFEoR FAHE RAEE WY, g3A 222 &
AEE s A2y g5d Fed el FER
AL AQ8A] B 367 FEE ZIPEL
°lg, HA &4t 1893k thE AEE HEsA
+49 A8e A HESA VDTE @x 479 nx
H adoz o8 ¥ A4 FAae opd 3BT
Azt RSN T o] LEHOE ey
SAXE} B7MssHd 1688 Adstn 1388e HE
ATN AR SAc

4TI oIxle| &

2% 9 4% & % Environmental Tectronics A}2) Psychro-
Dyne &#=A& Ag3le Z+ A3z 233geq
&89 482 % Scott Instrument LaboratoryA}9] type
452 AN LEAE A, 2 ddApdE g0l 3
4 ZAd F YEE I AR REE 2
Photo ResearchA}¢] LiteMate model 501 REAE 2}
&3te] % AW () g 245y sue
tiH] (contrast)x ¥ R =) fiber optic probeE X%
3to] sk 23te] w9 guujR e BolE 23gen
A FaAd o 7et Az R Aol9 2ol H Tajima
At9] Top-ConveZA & & AHEst%lt)

5. 2y

U8 AREL A2134 42 $250) Jujake VDT
¥ 78 THLUEY 22% 4 2d5d 9@
EEstd A5 48 2 489559 Uy el

B7HE Asted QUEA (factor analysis)E Al atAct.

HAZHERA A9 aARNEY VDTEFTE 2
Mo F42e dstn 7t 347 74 AR5 S
HWEEZEE Adste] A4S F oA 29 #¥& 4
Al, 82dE &8y HEHNY 2U54 (factor score) S
&35

ZAEY AAEE ALY ARYEEY WAdRE
(internal consistency ) ¢] %% X) €] Carmines thetax] (Dixon
5, 1988)& &t PESAT.

HE3HE 20539 didal 598 vads 9%S
A8 FAHF A (ANCOVA)F E24 (ANOVA),
1o]&2] # &4 (Pearson product moment correlation)
< o g3t on AIAE F HA ddFEL 4 2
A H5E R¥AF A7l w445t EA Y

B dyoA Age] A 9@ §4d o]gd FAZR
Y& Prime 2550 HFE Y€ BMDP (Dixon &,
1988) i ct.

mZ =

1. RS9 duty 4

dF AL F 1384 O o] F A7t AR e
804%¢%) 11wo|Reon, dyHas 304 o4&} 73
2%2 BT gdAe] gRrEe Hdn FFMe 2%
3E ARG A= FE e AEYHIYoR
o] Hof FARAY 761%9 o, ez mE2dus}
174%9 . idASe VDTol¢ ZAEL 1ddiAd 4
AtolQl 97 49%=2 7H¢ Bk, ohgel s5deiA
9¥Atel= 27.5%¥eH 19 vigale 17%% o (Table
1). :

2. Q9I5M (factor analysis) Z4T}

VDTH¥79 A=E Hotsly] 9% 5774 Ade4s
B2 379 qQ¥A (factor analysis)Z®, 157t (eigen
value)o] 10]%49 98 QJAEL BF 5024 7
gad FAE, AEH S, AN ST, 2E3A
47, gRad 242011, varimax rotation¥ 8
¥ {7k (eigen value)S Z+zt 6.676, 4.874, 4.380,
4289, 23552 57 8919 AAdAZge] it 44 HL 68
4% ov, a¥ FAIELS YAz EHYzE
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Table 1. General Characteristics of Subjects

o Male Female Total
Characteristics N %) N % N %)
Age (years)
<30 9 (333) 92 (829) 101 (732)
P =< 18 (66.7) 19 (17.1) 7 (26.8)
Education level :
< Bachelor 7 (25.9) 87 (784) 94 (68.1)
Bachelor =< 20 (74.1) 23 (20.7) 43 (312)
Unknown 0 (00) 1 (09) 1 (07
Working place
Hospital 18 (66.7) 45 (405) 63 (45.7)
Public office (14.8) 58 (52.3) 62 (449)
Communication (185) 7 (6.3) 12 (87)
Unknown (00) 1 (09) 1 (0.7)
Main job using VDT
Data entry 6 (22.2) 9 (89.2) 105 (76.1)
Programmer 17 (63.0) 7 (63) 24 174)
System analyst 1 (37 0 (00) 1 (on
Others 3 (11.1) 5 (45) 8 (58)
Experience with VDT operation (years)
<1 1 (37) 16 (144) 17 (12.3)
1—-4 14 (51.9) 48 (433) 62 (449)
5-9 9 (333) 29 (26.1) 38 (275)
10 =< 2 (74) 4 (36) 6 (44)
Unknown 1 ( 3.’i) 14 (12.6) 15 (109)
Total 27 (19.6)" m (804) 138 (100.0)

* Percent of the column totals.
* Percent of the row totals,

371 A74% Az Table 29 o] 337322 A}
28 AN 4 At

Z} 892 2R3k (factor loading)ol & ZAHe
B2 ¢4Bd SH4EY HS ¥°l zaye Fof ¢
uzPoldn, AEFSFTY A ‘mgol Agsits
‘Aztol FeEsA FebF oo, ANY Z47Y
73§ psychosomatic 3452 FHJed FEH ‘9
AJYE oI, 224 S4TAMe ‘&rlge] &

B AY otz

2 AAS (AEk) e ag
FEso|lon, AR F4Te ‘9F°] WS
‘FHAF oAk

29 34 FEE "E]EE- yHddaze] FA3
9 Carmine?] theta A48 73t Hrls] £ A# Z
2} 0.877, 0.820, 0.796, 0.791, 0.593% <tAAS w2 H

7HAl 7HE Ekeh (Table 2).
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Table 2. Components of VDT Syndrome and Rotated Factor Loadings .

Components of VDT syndrom
FACTOR1 FACTOR2 FACTOR3 FACTOR4 FACTORS
Symptom item (Eye) (Psycho,*) (General) (M-S*) (Skin)
A. Eye-related symptoms
. 1) Irritated and sore eyes 0.776 0.152 0.209 0.227 0.272
2) Pressure feeling in the eyes 0.746 0.220 0.179 0.284 0.165
3) Eyeball pain 0.704 0.045 0.434 0.305 0.127
4) Epiphora 0.696 0.187 0311 0.110 0.191
5) Foggy vision 0.686 0.314 0.178 0.256 0.161
6) Disilike to open eyes 0.673 0.169 0.114 0.306 0.008
7) Blurred vision 0.656 0.227 0.527 0.086 0.086
8) Eye fatigue 0.645 0.105 0.125 0417 —0.055
9) Burning sensation in the eyes 0.644 0.363 0.081 0.057 0.241
10) Red Eye 0.631 0.130 0.509 0.120 0.004
11) Itching sensation in the eyes 0.581 0412 0.036 0.311 0.185
B. Psychological symptoms
12) Getting distracted 0.222 0.744 0.279 0.218 0.090
13) Unable to control the mind 0213 0.737 0.108 0.373 0.082
14) Agitation 0.174 0.737 0.224 0.189 0.139
15) Memory disturbance 0.247 0.704 0.247 0.188 0.194
16) Difficulty in concentration 0.185 0.666 0407 0.152 0.095
17) Making many mistake 0.156 0.666 0.212 0.246 0.197
C. General body discomfort (psychosomatic)
18) Headache 0.331 0.267 0.714 0.218 0.170
19) Dizziness 0.173 0.309 0.681 0.193 0.230
20) Indigestion 0.148 0.298 0.661 0.161 0.216
21) Light headness 0.382 0.407 0615 0.194 0.163
22) Decreased visual acuity 0.555 0.075 0.574 0279 0.080
23) Headache induced by head shaking 0215 0.333 0.562 0.133 0.268
24) Bad fecling 0.199 0507 0517 0072 - 0.066
D. Musculoskeletal symptoms
25) Discomfort or pain in fingers 0.331 0.154 0.109 0.724 0.137
26) Discomfort or pain in wrists 0234 0.094 0.204 0.713 0.355
27) Neck discomfort or pain 0.151 0.243 0.163 0.706 ~0.090
28) Lower back discomfort or pain 0.143 0.237 0.101 0.706 0.029
29) Upper back discomfort or pain 0.249 0.204 0.119 0.681 0.186
30) Shoulder discomfort or pain 0.327 0.183 0214 0.678 0.160
E. Skin-related symptom
31) Itching sensation in the face 0.360 0.268 0.251 0.120 0.721
32) Acne 0.010 0.110 0.264 0.141 0.720
33) Prickling sensation in the face ., *0.408 0.295 0.129 0.141 0.680
Eigen value 6.676 4.874 4.380 4.289 2.355
Carmines theta coefficient* 0.877 0.820 0.796 0.791 0.593

‘Psychological symptom ; ** M—S, musculoskeletal symptom,
* A special case (Dixon %, 1988) of Cronbach’s alpha : theta = (N/(N — 1) X (1 — 1/})
: N, number of items ; A, eigen value,
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VDTEH2d 9% w3 A54e ANz e A
2 F5o] v‘i'—*—*.tﬂ’ehl 999 Wdse 79y
A5EH 93, 4 5 6%, AU % 4wy

144 F ASAARA 47
1%, 49875 BEE UUERA LE, AUEE,
& 5 18% I3t} (Table 3).

Ao R ARE KIEND A% 2 AN

#d Z49 Axrt #98 zo] (p<0.01)E Boln 9l
ooz AR A3TF W) L FYAA WAE o
3 o] HYrle 43S FFEE T AAE.
dBd A AxE Ay wHAEI FAF ¥
Fo] YUm A¥d 249 A= FHAY 9 I
AY f3d mE FoF o)t Ao AFAZE 7t
A ZoA o Astgo. 2244 349 Ay 9,
A, F4d%, 3538 AAY {7 w2 fAF A
ol7} gllen (p<005), 9FHol HE F£F, oA,
gl g ¥ ¢E FodA, FFHAY] e FAA o 4
P FEAA FA Are dFo] w2 oM #

2 Be] golm #ate] 19 #

¢l 29154 (factor score)

2w BE EHE o 2ad53HE 7|

&

AT WA 5 Aol Wy 22

2}
g 2& Ezse A
AEE A&

mlo

3 o
Z22 3o AAHA

34 9%

Table 3. Vanables Suggested and Analyzed

oA Ao (p<0.01) (Table 4).

5 2R QXtEQ Jg
27 #dd UAER dF wds F JHE S
38} Bzl frolEAl 4EE niAe AAEL VDTE

Demographic variables Job-related & psychologic variables Work environment variables*
- Age - Type of industry - Temperature
- Sex - Preemployment health exam, - Relative humidity
- Education level - Periodic health exam. - Noise
+ Visual acuity + Main job using VDT - Nlumination on the working surface
- Smoking habit - Shift work - Contrast of CRT #
+ Drinking habit - Experience with VDT operation - Viewing distance
- Past history of severe illness - Total time of VDT operation per day - Diagonal length of CRT
- Wearing glasses - Time of one VDT operation episode - Type of VDT
- Duration of wearing glasses - Rest time between VDT operations « Color of CRT
- Job satisfaction - Reflection on CRT
- Income satisfaction - Glare
+ Job performance - Adjustability of desk and chair

- Preventive measures

- Majpred in EDPS ** - Adjustability of keyboard and CRT
- Typewriting - Armrest & footrest
- Education about the effects of VDT - Back of the chair

on health N Side lamp
- Opinion about the effect of VDT - Type of protector

on health + Other VDTs around the workstation
- Knowledge of VDT syndrome

* The data of work environment were collected directly by examiner.
** EDPS, electronic data processing system ; # CRT, cathode ray tube.
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Table 4. Age-adjusted Mean Factor Scores of the Components of VDT Syndrome by Demographlc Variables Related to

VDT Syndrome Significantly

Components of VDT syndrome

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5
Variales N (Eye) (Psycho.*) (General) (M-S8") (Skin)
Age (years) - -
< 30 101 0.042 0.064 0.044 0.142 0.150
30 =< 37 - 0114 0.176 - 0121 - 0.387 — 0410
Sex *%
Male 27 - 0.352 - 0,089 - 0172 - 0638 - 0145
Female 111 0.086 0.022 0.042 0.155 0.035
Smoking *
Yes 15 — 0101 0.056 0214 — 0624 - 0279
No 123 0012 — 0.007 ~ 0026 0.076 0.034
Past history of severe illness * *
Yes 18 - 0229 0.503 - 0102 0431 0.109
No 117 0.046 — 0.094 0.018 - 0.083 - 0.010

*  Psychological symptom :

* M~S, musculoskeletal symptom.

* Significant difference between groups at the level of 5% by ANCOVA

** p<0.01.

ol &% Qe R/ ¢ AVAAAD ARAed,
QA ol FAlste 23 FU1ARASEE e
g 43 (p<0.05).

AgA 24 AxE 2 7|#Y FH0 gt {9
& zpolzl AYEH (p<0.05), FARolIA ZF3le
Z2ARA o Adstdoh dAa3 249 7z?—rE BAE
oF AR A © HaHen (p<001), A B T
g3 HE2e7 WE ZAAM fostA Ad (p<0.05).

2234 F49 FxE 739 £F, VDTE o4&
A9 EF, AAFAE, BATY, Add d #
=of w2t fA3tA Zol7k ANEH (p<0.05), Aud
#zd s FARE ste FolA o Aaidd.

AR adE4e] Axe ZEAA EJQEH A
S9sx gkre} (Table 5).

Ay 9 YA FHE HJAE F 1Y VDTAE
AZHe b#EE FA 2 2FZAA S dids] F%
oko] A3 (positive correlation) @A 7} Ao (p<o.
01), VDTo| 8§22 F&45, g3 JAgAleld F4
Azl A48 2ZAA 549 F=rt APed gda

pi%=3
A

52 AVAZAT 2247 349 A=l Bt 49
o Fael b4 ok A LRSS Had 19 B
VDTAMAIZEE 62413 ol9idh.

VDTE o]&3 138 YA
24 9 dnd 249 At AARE BFE 2IYA
w go)@ yaBAE AT (Table 6).

Azl A4% 23AA

6. BRI olxtsel ¥y

498743 BAE WAE F L& PUEE, 28
24:5e VDT23Z 2 244 349 429 #9

& ABHAN A 2AXNEY BEE 227 HA
AR 2088 AR 27574, dHEEE 429%%H
486% 74|, 28L& 63.9dBYH 66.1dBoi i)

Adule] Wrle 2FAAY $49 Fmd o7 &
g o)zt ANed (p<0.05), 7HF F4el F3 Id
o] gl o) 2R & Bluxg o.w CRT3PA 2] tiu] (contrast)
o AAgE Z 249 Axd FoF 9L FA ¥
A} (Table 7).

VDTEA 2 #Zgddiel #dd HE 5 39 &4» g
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Table 5. Age-adjusted Mean Factor Scores of the Components of VDT Syndrome by Job-related and Psychological Variables
Components of VDT syndrome
FACTOR 1 FACTOR2 FACTOR3 FACTOR4 FACTORS

Variales N (Eye) (Psycho.") (General) (M-S8") (Skin)

Working place * = **

Hospital 63 0.189 - 0133 — 0.246 - 0219 - 0018

Public office 62 - 0.199 — 0.003 0.149 0219 0.013

Communication 12 0.177 0.663 0.619 — 0.140 —~ 0.308
Main job using VDT * i

Data entry 105 0.086 — 0.046 — 0.009 0.205 0.026

Others (programmer, ets.) 31 — 0341 0.144 0.038 — 0.680 - 0.136
Majored in EDPS # *

Yes 62 0.038 - 0018 — 0.067 - 0210 - 0.105

No 7 — 0.042 — 0.005 0.058 0.165 0.099
Typewntlng Lisd

Excellent 101 0.071 0036 - 0012 0.202 - 0.020

Moderate 37 — 0194 - 0.099 0.032 — 0.551 0.055
Periodic examination hid

Yes 80 0.208 0.091 0.033 0.074 0.006

No 57 — 0276 - 0121 — 0.051 - 0121 —~ 0.026
Job satisfaction * -

Satisfactory 41 — 0.068 — 0.042 - 029 - 0338 - 0.007

Dissatisfactory 96 0.012 0.018 0.141 0.144 0019
Income satisfaction *

Satisfactory 21 0.204 — 0.007 — 0443 - 0115 ~ 0.002

Dissatisfactory 115 — 0042 — 0.006 0.095 0.018 0.022

* Psychological symptom ; ** M —S, musculoskeletal symptom,

# EDPS, electronic data processing system.,

* Significant difference between groups at the level of 5% by ANCOVA ;
** p<0.01 : *** p<0.001.

B9 FZajiy} @l S0 A=t foE FuBA ZE4A 349 Axe VDTY e CRTHA
7b A%en (p<001), A4F+IE FHZAN F4 A 4ol wet Fo@ Aolzk ANeH (p<001), G
=7 Astded A2 4FgE I shde  YyE Agste F3 3wt WS 7Y VDTE
A7t £FE ATl Ut = B £ gt FoA o Ay, DA F4Y AxE
HA & AAE AHgdte oM GFE S0 £ ™Y nAEFoAM o 4lstvi(Table 8).

aA AR (p<0.05).
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Table 6. Correlation between VDT Syndrome and the Duration of Experience with VDT Operation and Work Intensity

Components of VDT syndrome

FACTOR 1

FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5
Variales (Eye) (Psycho.*) (General) -5*) (Skin)
(Quartiles) Mean SD  Mean SD  Mean SD Mean SD  Mean SD
Experience with VDT operation (month) *
1st ¢ 54 39 43 33 51 32 62 45 59 39
2 nd 52 43 45 3 48 34 48 31 49 40
3rd 47 28 49 3 38 32 48 35 41 31
4 th 43 33 59 42 59 43 39 29 46 31
Total time of VDT
operation per day (hr.) b **
1st 62 26 69 23 64 25 62 27 12 18
2nd 6.9 2.3 7.0 23 74 2.2 7.3 20 6.1 28
3rd 7.5 17 74 20 72 20 7.2 21 75 19
4 th 7.8 12 72 1.9 74 16 7.8 11 76 1.7
Time of one VDT operation episode (min,)
1st 171 128 212 127 193 136 148 93 170 94
2nd ° 164 103 172 103 177 97 185 139 164 125
3rd 197 126 170 105 174 118 193 129 201 120
4th 195 98 178 123 181 100 200 79 190 121
Rest time between VDT operations (min.) *
1st 23 14 23 16 24 15 18 13 18 16
2nd 23 16 23 16 15 13 20 15 20 4
3rd 18 12 22 15 22 15 22 16 24 16
4 th 22 18 18 14

26 17 28 17 25 16

*  Psychological symptom ; * M~S, musculoskeletal symptom.
# 1st, subjects distributed under or equal to the Ist quartile of factor score ; 2nd, subjects distributed between 1st and
2nd quartile ; 3rd, subjects between 2nd and 3rd quartile ; 4th, subjects over 4th quartile,

* Significant correlation between each component of VDT syndrome and variable at the level of 5% ;

p<0.001 (two-tailed).

M

N. 2

VDTZ32d 988 vAe d45e 7Hsted A
FHAE Z FHEL FAGE IS 0Bl
Aolg 7HAE 4 Ak WASS TRee PHe F2
olgalgiont of Ae ATAT U F
E& 7h7h folatx e,

** p<001; **

2 dpdgMe Hxo H4ERAE T sl QA
A& ANt VDTSEZY 74248 F4702 o
43t Z 844 T ARFEE URERES Atst
o 2P F gA 89 AL 44, Table 29 o
50 S4wes dide 3370 73 RAIEE AN
F dded 29 3 (rotation)o}H Fejol Al A
12919 WAYAEE 0966082 & MIZE HYo
o z} 29lY Alxeo 32 B¥E 95t 2L 3



Table 7. Physical Environmental Variables around the Workstation and Its Minimum Hazardous Levels

Components of VDT syndrome
FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5
Variales (Eye) (Psycho.") (General) (M-§") (Skin)
(Quartiles) Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
Temperature (C)
1st# ‘ 224 15 227 L3 223 17 22.3 18 220 1.8
2 nd 224 1.7 223 1.6 224 1.2 22.5 18 226 1.7
3rd 224 14 222 17 226 15 22.3 14 223 15
4th 22.2 20 22.1 1.9 22.1 20 222 1.6 225 15
Relative humidity (%)
1st 42 78 46.3 9.6 46.0 98 43 94 479 9.1
2 nd 46 93 454 9.6 46.3 9.0 457 94 433 91
3rd 436 84 453 11 429 8.2 462 9.2 435 73
4th 486 95 144 85 46.0 83 45.1 77 459 9.0
Noise (dB)
1st 64.4 36 64.8 34 65.1 43 64.7 46 65.0 41
2nd 65.3 41 65.9 42 65.2 38 63.9 4.1 64.8 47
3rd 64.7 39 65.2 39 64.2 39 65.5 32 653 33
4 th 65.4 37 64.1 33 65.8 3.0 66.1 2.6 65.1 30
Hlumination (lux) *
1st 236 91 231 83 272 223 281 217 238 116
2nd 249 220 245 212 206 88 184 79 261 236
3d 207 101 232 87 189 90 212 110 210 83
4th 219 104 205 89 243 78 234 90 206 74
Contrast $
1st 25 15 24 16 2.3 16 26 15 25 16
2 nd 2.8 21 24 14 29 2.3 2.8 2.4 24 12
3rd 22 08 30 25 24 09 2.7 2.0 2.5 16
4th 2.7 2.2 25 15 28 21 22 0.7 28 25
Viewing distance (cm)
1st 55.6 16.8 55.8 171 56.4 15.7 58.0 138 55.7 11.0
2nd 54.0 105 534 122 55.6 133 546 10.0 55.2 129
3rd 52.6 120 54.6 119 531 12.8 55.4 158 53.3 18.0
4 th 53.8 113 531 10.2 50.8 7.1 48.0 83 519 84

+  Psychological symptom ; ** M-S, musculoskeletal symptom,
# Refer to the footnotes to Table 6.
$ Contrast = brightness of the character / brightness of the background on the CRT,

* Significant difference between groups at the level of 5% by ANOVA,
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Table 8. Characteristics of VDT and Workstations Related to VDT Syndrome Significantly

Components of VDT syndrome
FACTOR1 FACTOR2 FACTOR3 FACTOR4 FACTORS5
Variales N (Eye) (Psycho.*) (General) (M-S") (Skin)

Type of VDT : # >

Terminal 114 0.010 0.022 0.013 0.126 0.010

Personal computer 24 — 0.049 — 0.106 - 0.063 - 0.597 - 0.046
Color of VDT e

Amber A 24 - 0403 0.116 0.132 0.526 0.276

Green 82 0.133 — 0.050 - 0.024 — 0.247 — 0.120

Gray 32 — 0,039 0.041 - 0.037 0.238 0.100
Armrest *

Attached 92 - 0119 — 0.048 0.045 0.000 — 0034

Not attached 46 0.238 0.097 — 0.090 0.001 0.069
External filter on CRT had *

Attached 59 0311 0.157 0.051 -~ 0.083 — 0.269

Not attached 79 — 0232 - 0117 — 0.038 0.062 0.201

# Mean factor score ; * Psychological symptom ; * M-S, musculoskeletal symptom.
* Significant difference between groups at the level of 5% by ANOVA ;

* p<0.01 ; *** p<0.001.

AANZ Fo] AFEE 0877%E 0593704 At 2
A8 ZAIES TAWES VDTEEZ2Y A4Z4d @
& vlmd FUASA Q7E $Y§ Tarumi F (1990)
o d7ZAnst HLEAAS o tBAFFH 2 Z2HAF
FEe XSG BAH EE A8y SHTEAA
Aol7k e A §& 4 F4TE TANE dF »
¢e] oS AAtelY Fu YeH, frad 34
=9 AS ‘st AddS A9 8 Aoz 7
FHAD FBEo] AR F Adgoezy ¥
< AF o WIS g% 4 F= Fd¥
olg & £ Ak

Atgog VDToj &5 e VDTo| o] gd o4
F& 0F Aoz Addsln glon B 97 dNER
2etato] 942%0|A VDTo|&o] A7Ate] £ 23
FHEL v Aoz WA YRLEE FFE HERA}
£ 5% VDTE3 39 #uld oiMde didAse A
Ao o BAL A3ty A By W oo}
&

2 Ao VDTEEFY Fxd 92 o2+ 3

& Aoz 7hpsta A BME HASR AFEH, 2
T8d 2 A, Ad$ Eolol 457 5202 Table
33 goton ApstAME F lan F (1986)# Daum
% (1988), Rosner 5 (1989)el] ojs) ¢t#AFZHE &
dol gle Ao RIAHYY AlFL & dpdAae &
3 9-g v Eaged Ao @3 zE Y5
A AERTE AR e A AlgEge] nEy
& oz AgHAh

Az AAE HWAE F FUH AAADGS AN
e oA #d F4e Axst A% Re Sl 4
g ZSolrle ARAGE 27 AAR F88 B F
et gy dpdMe Aoz AdRAAY T
go| 42 eksit

Table 59 6x ZFAA 549 Fze 4834
ZAMR, Asks AFEA gL, gedoel Hold, HY
of g REEI} He, AYgFYHe] FL, 19 AAAIZE
o] 71 AgtolA © AstHed ole d&3d YMARE
gHste Ao FAlsle g FFEHU E4o
2 e Ade FowA #mrt & JdAN 2B

— 383 —



A F42 riE FAde] 43S AlAKEIY o) Shimai
5 (1986) 7 Sugita % (1987) 2 Belisario S (1988)ell
o3 ojn] wnd v ¢vy. 2@ Misawa 5 (1984)&
AAdzes #dd HIE F VDTSE7Y Axd &
o3A G A F e JdAE 13 AYREA
& NFsgon B Apdre 13 FgREARRIe] 4
E 2344 34 2 438 549 P} JeAe
FL ARG AT ARAAE BolA HalGed
A8 2 ger Atk 28z Al
ZgJAtole] FAA|zte] A4S ZFAA FAo] Hid
=4 ol AA FAADY Ao A7 A& AA
# 72 & Relth

29 Zxot #AAse gz AdPer ¥
9o 713 Solx VDTE o4& &9 FFut A
£ d7oA gastn Zatgo

VDT#¢Ae a7 e oyt
g RFojAA HEZ AdAE FHYE Ao
2 A% £ dAed FAFAELS 1, HA7) o d
A (optimum)ZAE KA Aol Hasnz £
Wle] glojAd FAdAY AxE Hriste ARde
Z40 Arg =gudos o BN & VDTAY
g7 7180 2% 979 712285 g5 ot
2 dpoidrasedd &x, §5, &8, AYuie 2%
5& ZgAyz d3A (lan %, 1986 ; ACGIHH, 1990)
Woll A vlxd 28 FA3n 21211:}

Ian % (1986)=} Gobba % (1988)°] <l&) <taaAZTA
o L vXE= Aew Buy sHe] wAlgR A
2], §H 9 tfy) (contrast) = FRE AFS LAY
deigle VDT 54 F AQLAFH e ‘571
ALe-ZolA 2FAA FAo] A AL olEo] WP
MR iﬂ}x}—%m HEG Aoln Fuhy :6}?1:4
AT ZAASY AT AL 1 JdFBAES
A7) oy AF 437 9 Y9ad Aos Aad
Pel=2

S BFo) 53 Qe W RGEd dsle 4R
49 BaoA AR 93 AR JuEHon
AHEE ARstn Yot A 7R A7AAE (Harvey,
1984 ; Cassano %, 1985 ; lan 5, 1986 ; Berg &, 1988)
o] ojstH VDToj&ae] o)A dztald g A7
e QA7 o#$ lan $ (1986)L 237 <A
FAEE AN 71540l e Aoz wasle o

nJY

ox >

AlZk

ol 7149 &5l 3

A AAEA g2 e, £ dF79 HodNE 3
HejRge 9] AR A "J*&% Z49 RAx7L 4%

Aoz yeht Hag sHRgerp dudFEY o
wo] gatFolgtn drlde FAAFE AAstd FA
on A Heg FFAZ FHEL diFE Y A
A4est EFste] ZA9 Anert wgddc o F
ol Ast7] Wi e g BRsAE 7HFAS WA
& 4 gldch

olgdlA B B A7 @A dT=E o) VDTo|
L£AEqAA Wldsle Aoz Bud FAIEEd o
a 298Ae HA|, B4 u acE= 5‘1‘—"‘1-% 5
Z} oy, a9l BE3 H4E A4S }—‘E Wg 98t
7l gEd zF o] AFLnE LR E A7t
Vedtgnh sy dFdAAES ‘_"'—‘J?ﬂ~ Ao A
AR 7R #REe] B A7 ARYSHY S
Eslo) 225 VDTol &2 add A7dsid a4
& ZA Hn AL a7 Fo2H A 2 A
olgln $Eg Unx] dydide] H7NE AR B¢
7h sien olHfE ASER Astd dAAEA oA
F8 Wese B¥7 #53A RRAG F49 =L
A HAEAL AL WA & g =3 VDT
2579 Axe {8 #AAo| gv HIEYAN=
Ao gt H¥AAR HHske vdie ool
AN Fg HYY BE E#3§ A 94 v}
HelBE Mol AR o]Auel (discrete variable)o] &
Bol folx] Fgtcl

gozol AR NE gAY Fo ¥ P S
o] #E3 FEE Ay HE Fue I FZIEATF

""‘*“‘5}3} ATE B3 & 7N ANE VDT
HAEZAIRE B83ts VDTE3 23 B 9l
o2 Hrid AAE WMz ARFEH AAE
g8 B Jd7E A4, XA (optimum) ]
o Y& AFAE wAs Jriol & Aoz AliH

to rir o ot
x ;j

[0 »

32 W
T

V.2 &

VDT (visual display terminal)Z %29 #4ztzApo] o)
@ WAETE AEs AAZH FFE MAE AR
29 FHstna 19919 19%E 39744 #FA Y
670 vldol 2Rae AYA FAR 18P d¥oE

— 384 —



A Az 2 A7 wgl, 2F8d AdE
o & AERAS AJFATAIE AA, EH 2E
24345 4%tk

LB d3olA AL AN o3 59 A&
A% du VDTEFoe ¢ (R)#FH 348 Ha3
AE, AR FAE, 2FFEA AT, RIS
2 gqud £ e, AFgEe 74 T4 W3ed
#% (internal consistency)+ 0.877, 0.820, 0.796, 0.791,
0593012k,

2. 4tAA T AEe AAY FFH, 19 VDTAE
Azt st R0 (external filter) AR&-ofyof whet
9% Aolz ANeH, AEYHAATAA, 19 VDT

ofy F{E

ARgAZte] A E, JHAEE AHREtE ToAA © A
et
3. 483 A4 e 5 AAGY 7

met @ Aolrh Ao, HARG A AeolA
e wc}

L A0F 3 Axe A9 2 296 U@ 0F
o wfa} #98 Aol7t ANer, BEEI} %o -THW
o Adch

2247 349 Y=t 299
%, BASY, A9 W@ VIR, 19 VDTAEAR

& 2vad WAEH Bas F98 FuAst A9
onj, dFst 4, VDTS Zfe 440 mis 4o
@ A7t AYEd, 92FAYS e 2o, 39
B VIR e oM, 19 VDTAGAZI] 24
2 o 4ac.

6. MyBAZ Y AEE A% 2L usrdy g
ool Wt fF Folt APom, ARo] R o
A, w2 o e

o4 nokstel MW B Aqold AuP HEzA
EE VDT353d 0@ le7e #8% 4 e
W, VDT252e dyud Farole ns7aes
e vdn iuths 49 AR 9L WA &
e ATHY QA 2RBY WA 2 AP @
FdEe] EBHOR Tesolel ¥ Ao ARHA

28 AAHT o

T UL

o}.

I
MO
re

b

FH olAY, ol 2IIHY XY, ooty
A 1991; 3(1):92-97

EAE, oled. A4EAFA (VDU) o8& T2l
43 A7, gReAelshete) 1990; 21 (1) : 48-56

274, W, aduzst g, $2AL 1991, & 112-118

ACGIH. 1990-1991 Threshold limit values for chemical substances
and physical agents and biological exposure indices. Cincinnati,
ACGIH, 1990

Belisario A, Modiano A, Fantini A, Gennari E, Nini D, Bacchi

study
of a group of video-terminal operators. G Ital Med Lav
1988; 10:39-42

Belisario A, Modiano A, Fantini A, Gennari E, Nini D, Bacchi
L. Psychosomatic changes in video terminal operators. G
Ital Med Lav 1988; 10:81-83

Berg M. Facial skin complaints and work at visual display

L. Ocular symptoms and video display terminals:

units. Epidemiological, clinical and histopathological studies.
Acta Derm Venereol Suppl (Stochk) 1989; 150 :1-40

Berg M, Lindelof B, Langlet 1, Victorin K, Absence of mutagenic
response to radiation from a video display terminal. Scand
J Work Environ Health 1988; 14 :49-51

Boos SR, Calissendorff BM, Knave BG, Nyman KG, Voss
M. Work with video display terminals among office employees.
M. Ophthalmologic factors. Scan J Work Environ Health
1985, 11:475-481

Bryant HE, Love E]J. Video display terminal use and spontaneous
abortion risk. Int J Epidemiol 1989, 18:132-138

Cassano F, Elia G, Salamanna S, Santostasi V, Stefanelli
R, Carioggia E, Fedeli C. Ionizing radiation and video
computer terminals. G Ital Med Lav 1985; 7:141-144

Daum KM, Good G, Tigrina L. Symptoms in video display
terminal operators and the presence of small refractive errors.
J Am Optom Assoc 1988; 59:691-697

Dixon W], Brown MB, Engelman L, Hill MA, Jennrich RL
BMDP statistical software. Vol. 1. Berkley, University
of California Press, 1988

Fahrbach PA, Chapman LJ. VDT work duration and musculoskeletal
discomfort. AAOHN J 1990; 38:32-36

Gobba FM, Broglia A, Sarti R, Luberto F, Cavalleri A.
Visual fatigue in video display terminal operators : objective
measure and relation to environmental conditions. Int Arch
Occup Environ Health 1988 ; 60 :81-87

Goldhaber MK, Polen MR, Hiatt RA. The risk of miscarriage
and birth defects among women who use visual display
terminals during pregnancy. Am J Ind Med 1988, 13:
695-706

— 385 —



Harrison MR, Visual display units. Aust J Ophthalmol 1983
;s 11:39-41

Harvey SM, Electric-field exposure of persons using video display.

units. Bioelectromagnetics 1984 ; 5:1-12

Ian A, Marriott, Maria A, Stuchly. Health aspect of work
with visual display terminals. J Occup Med 1986; 28:
833-848

Kanve BG, Wibom RI, Bergqvist UO, Carlsson LL, Levin
MI, Nylen PR, Work with video display terminals among
office employees. Tl. Physical exposure factors. Scan J
Work Environ Health 1985, 11:467-474

Kanve BG, Wibom RI, Voss M, Hedstrom LD, Berggvist
UO. Work with video display terminals among office employees.
1. Subjective symptoms and discomfort. Scand J Work
Environ Health 1985; 11 :457-466

Krueger H. Working at video display terminals. Ther Umsch
1989; 46 :775-779

Liden C, Wahlberg JE. Work with video display terminals
among office employees. V. Dermatologic factors. Scand
J Work Environ Health 1985, 11 :489-493

Lovasik JV, Kergoat H. The effects o_,f optical defocus on the
accommodative accuracy for chromatic displays. Ophthalmic
Physiol Opt 1988 ; 8 :450-457

Luberto F, Gobba F, Broglia A. Temporary myopfa and subjective
symptoms in video display terminal operators. Med Lav
1989 ; 80: 155-163

Mackay C. Visual display units. Practitioner 1989 ; 233 : 1496-

T 1498

Malfatti P, Modiano A, Navacchia P, Giuliani MB, Fantini
A, Olivetti G, Belisario A. Ocular fatigue syndrome in
subjects exposed to video display terminals: definition and
evaluation in a group of VDT operators. G Ital Med Lav
1985 ; 7:249-252

Margach CB. Prevention : lessons from video display installations.
J Am Optom Assoc 1983; 54:325-329

McDonald AD, McDonald JC, Armstrong B, Cherry N, Nolin
AD, Robert D. Work with visual display units in pregnancy.
Br J Ind Med 1988; 45:509-515

Misawa T, Yoshino K, Shigeta S. An experimental study
on the duration of a single spell of work on VDT (visual
display terminal) performance. Sangyo Igaku 1984, 26:
296-302

Modiano A, Fantini A, Olivetti G, Bargossi A, Grossi G,
Bacchi L, Belisario A. Evaluation of stress indicators in

2 groups of video display terminal operators. G Ital Med
Lav 1987; 9:31-37

Nurminen T, Kurppa K. Office employment, work with video
display terminals, and course of pregnancy. Reference mothers’
experience from a Finnish case-referent study of birth defects.
Scand J Work Environ Health 1988; 14:293-298

Ong CN, Phoon Wo. Influence of age on VDU work. Ann
Acad Med Singapore 1987, 16 :42-45

Report on a WHO meeting. Work with visual display terminals
: psychological aspects and health. J Occup Med 1989 ;
31:957-968

Rose L. Workplace video display terminals and visual fatigue.
J Occup Med 1987; 29:321-324

Rosner M, Belkin M. Video display units and visual function.
Surv Ophthalmol 1989 ; 33:515-522

Rossignol AM, Morse EP, Surnmers VM, Pagnotto LD, Video
display terminal use and reported health symptoms among
Massachusetts clerical workers. J Occup Med 1987 ; 29:
112-118

Shimai S, Iwasaki S, Takahashi M, Narita S, Suzuki H.
Survey on subjective symptoms in VDT workers : complaint
rﬁte and years of service. Sangyo Igaku 1986; 28:87-
95

Stuchly MA, Ruddick J, Villeneuve D, Robinson K, Reed
B, Lecuyer DW, Tan K, Wong J. Teratological assessment
of exposure to time-varying magnetic field. Teratology 1988
; 38:461-466

Sugita M, Minowa H, Ishii M, Etoh R. Factors affecting subjective
symptoms of VDT workers. Sangyo Igaku 1987 ; 28 :409-
419

Sullivan M. Video display terminal health concerns. AAOHN
J 1989 ; 37 :254-257

Sundelin G, Hagberg M. The effects of different pause types
on neck and shoulder EMG activity during VDU work.
Ergonomics 1989; 32:527-537

Tarumi K, Nagami M, Kadowaki L. An inquiry into the factors
affecting the complaints of subjective symptoms in VDT
operators. Jpn J Ind Health 1990; 32:75-86

Yamamoto S, Visual, musculoskeletal and neuropsychological
health complaints of workers using video display terminal
and an occupational health guideline. Jpn J Ophthalmol
1987 ; 31:171-183

Yeow PT, Taylor SP. Effects of short-term VDT usage on
visual functions. Optom Vis Sci 1989, 66 : 459-466



= =
(DTS FZ A2Z 4 ZAE)
T o 4 S50 dste Ba 2R (AAA) e B3R A% F (A =E FEE o I 3=, H3d
% YA} ‘O R ko] A7) uhgiint.

w7 (}) % ? ? ﬁ4
4] A9 Qo 7v)sfct Qs oot Aoy ol Alatt
% 3 283 A7+ &
* 0 1 2 3 40 1 2 3

L o] H23t(E) _—tt

2. % f%o] BHaAY ofzT} (M) —t—tt 1

3. 327} BAsAL ofxT} (M) —t—t— "t

4, o] B4} ——t—t 1+

5. %% =1 e R0 #oj7nt (B) ———t+—+ "+

6. 31Fo] v} bt

7. &7kete] EHAL ofzeh (P) —t—t—t bttt

8 9oz Fuay —t——t—t+

9. WF R (527 B, ofLr} (M) 1
10. 2Ed 271 9} —t—tt+ Attt
11. 9% Fo] HHsir} 1 "+
12. Azko] )54 et (P) —t—t—t
13. ol 714 TH(E) ——+
14. H3}7)7} #oiAck —ttt 1
15. }% 74 AdY —t—tt
16. vlg-o] Adsi At (P) —t——t—t —t—t—t
17. £7) %o "} —t—tt
18, 2Heg A Azho) 2 Qhdr} (P) 1 -
19. ¢7i7k BA 2 (E) —t— .% Pttt
20, 3 Yol A%t gk (P) —t—t 1t




wl T T ; ? ]
Z4o] A8 gt 7 v shct # Aot} Aot o5 st

% 4 28 Z (a4) H7 ¥
0 1 2 3 4 0 1 2 3 4
21, o747} BH AL ok} (M) —_—
22. w7 1 F7h o —ttt
23. ol Shutzte] YUt} (E) —t—tt
24. %] F} —tt
25, &2 o] A AY ofxZr} (M) 1 "t
26. ko] nier} —t—t—t 1
o] ¥Alg 1 "t
28. Ba7} Wat —ttt
2. = go] W} (S) —ttt
© 30, Fol 28t} (E) ——t
31 &3} o] B F—t—t—t— bttt
32. 4] -G (S) I | i v F—t—
B, ol sreth —ttt
3. 220 BEARH (4 (S) —ttt bttt
3. iz Abol7} oz} —tt—t 1t
36. W& & &5 okxr} (G) —t—t—t 1
37. 8ol 7t —t—tt
38. Zutzn} Atk (P) ——tt "t
39. o] =3} (E) 1 "t
40. Yo v}-go] ZelA etk (P) -+ Bttt
41, 2. E7}go) BT —t—tt
2. BA7 SAZ By —tt—t 1t




- % : : %
Z o] A8 ok 7w st # g ol c} Astet o} 4l stet
z 3 2R (3A) A7t ¥
0 12 3 4 0 1 2 3 4
43. 7120l vhmck (G) — ]
44. 287} kET} (G) —t—+—t— 1
45. %0 389} (E) 4 4t
46. 727} Bk (G) —tt At
47. %0 ¥t} (E) —t—t—+
48. M7} 9l 1
49. Mg 7} okZ} (G) —t—t+
50. 1A oH (G) —t—+ "t
51, wol v} —t—t—— 1
52. A7} 280 (E) 1
53. AN 2 -+t
54. T do] w7t ook 1 bt
55. i£0] okZr} (E) —t—t— "t
‘56, Z80] 21} —t— -
57. Ag o] BolA= A 2t} (G) —t—t—t Attt
+ NS BREA QAT ASH02 N B/ 9% 1 E 8 34 P, 484 24 G, 244 241 M, 2

AA F41 S, HRAY FA4

— 389 —




