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Fatigue Subjective Symptoms and Risk Factors in Bank Workers with VDT

Joo JaKim, Kyung JasLes

Department of Oceupational Medicine, Soonchynhyang University Hogpital, Seoul, Korea

Objectives : To investigate the fatigue subjective
symptoms and VDT related risk factors in bank workers.

Methods : A total of 2178 workers (62 8% male, 37.2%
female) were surveyed with a self-administered and
structured questionnaire consisting of 30 fatigue symptoms
and other VDT related factors regarding work
characteristics, work postures, work environments,
personal medical histories, et Fatigue subjective
symptoms were divided into 3 groups of 10 questions each:
a dull, drowsy and exhausted feeling {(Group 1), a mental
decline of working motivation {(Group 11}, or a fesling of
incongruity in the body and dysfunction of autonomic
nervous system (Group ). Each question was weighted as
O for ‘none’, 1 for ‘sometimes’, and 2 for ‘ahvays’.

Results : Mean age was 358%£7 .2 years (38.9%£8.0 in
males, 308+ 58 in females), Mean work duration was 7.7
+71years (84%£74 inmales, 8.5£64 in females). Mean
symptom score in males was 11.0£8.1 {4 9%3 1 in Group
I, 3031 inGroup I, 3.1£2.8 in Group 1) and in females
was 17.6x946 (7.0X38 in Group |, 486£3.5 in Group I,

59+34 in Group ). Mean scores were higher in the
order of  Group I= lll> |l Females had significantly higher
scores than males in all three groups (p<0.001). Most
common symptoms complained of as ‘always™ or
‘sometimes’ were ‘feel strained in the eyes’ (854%) among
Group |, 'find difficulty in thinking” (84 2%) among Group 11,
and 'feel stiff in the shoulders’ (72.3%) among Group Il In
multiple regression analysis, female, non-straight spine at
workstation, more VOT work hours, history of physical
therapy, glare of screen, overtime work, young age, and
non-horizontal elbow position were significantly related with
high score of symptoms

Conclusions : More supportive VDT work environment
and education for correct work postures for VDT workers
are recommended.
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Table 1. Distibution of general charactendics of
the subjects
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Variahle
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Table 2 Distnbution of work charactenstics by

work type
Wl type
Varlakls dita  wadpro pahe*
enry T g ot
=118 N=615) N=372)
Sex
mals 457 8l 785 p=00l
fermals 543 139 215
Curnputer uas
rorsthan 4 bhrs 835 709 3T p=00l
noelesthndls 165 281 833
Crvertirne wiorl
mearsthan 1wl 709 203 832 p=00l
nore 91 197 363
Restbreak
limeh time only 693 38 6 p=00l
every 1-2howrs w7 T2 714

No, ind cates percant, * indicates p-valusby y*est,
T Data entry group includes data entry, teller, and
rsarvation
FWordfprogram group indudss word processor,
prograrmer, CADVCAM and soresn survellancs
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o} 5} (Table 2).
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Table 3. Complained rates of subjective fatigue syrmptoms

Mde(=1367)

Variable

Ferriles (r=311) Totdl (r=2178)

samdimes  dwae  oomeimes  always  somefies  always

Greag [, Dull, droswsy and edhansed

Fed heawy in thehsad 457
Fed tirsd in the whele body 66,5
Fed tired in thelegs 276
(iives ayawn 60.1
Feed thesbrain hot or rrddled 211
Become drowsy 596
Fed strainsd in the gyss 68,3
Becorme rigld or chumsy inmotion 106
Fed unsteady whils standing 70
weant to lis down 40,5

Groap I Matal dedins of worldng motivation
Find diffi alty in thinking 477
Becume weary whilstalling 189
Becurre nervous 166
Unablsto cinesnivates attention 46.5
Unabls to hawsinterest in thirldng 214
Become apt to forgst things 251
Ladc ofsslfonfidmes 26,6
Arpdous about things 250
Uniableto raightan up in posture 156
Ladcofpatiencs 286

Greap 11 Fesling ofineongnity in the body and

dyefiretion o fautonorie n graem
Hae ahsadachs 41.0
Feed &t ffin theshoulders 36,0
Fed a painin ths waisd 363
Fed constrained in breathing 189
Fed thirsty 239
Hawve almdeyr voios 17.9
Hanre a dizeiness 225
Hawve aspaan ofthegydids 323
Hanre atrernor inthelimbe 29
Feelill 266

1.2 357 J0* 49.5 26
4.1 69,1 138+ 67.5 T
1.1 409 JE* 326 28
2.5 4.0 14.2#% 615 6.9
0.4 328 21* 3.5 11
37 6Ly 11.9% 603 6.8
15.0 i 305+ 4.5 08
14 409 477* M4 26
0.0 221 L7* 126 0.6

23 J6.2 114% 464 3.8
0.8 589 38+ 523 19
0.9 582 37+ 46.3 19
0.2 M9 07+ 197 04
0.9 575 2% 508 L5
0.5 321 16* 254 0.9
0.3 364 27% 293 12
0.3 471 2.1* Ml 10
14 354 3T 288 23
1.2 170 14* 161 0.6
0.4 422 20% 37 L0
07 60.1 7% 48.1 34
6.4 373 314 365 153
1.5 560 10.3# 436 4.8
0.4 31l 30* 42 14
0.2 382 52* 293 24
07 339 2.7* 238 14
0.4 M3 32% M3 L3
0.4 523 22% 307 11
0.2 186 03* 125 0.2
0.3 473 L1#* M5 0.6

Mo, indi cates perent,
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Table 4. Mean fatigue scores by each syrmptom group

Table 6. IMean fatigue scores accordingtothe

Vasisbl N Graup | Craup II Cirag 111 Tatd work posture.
e v MED) M(ED) M (€D M ED) Variable Mean (8D
Total 2178 5703.9) 16 (3.9) 410333 134 (0.0 Visual angle
Bax horizortalisl, dowm 133 (9.0)
mae 1367 4930 03D 31028 110D too downip 16,1 (10.9)*
famals 811 7.0 {58 46035 5.9 {34y 17.5 (9.5 Claring a0 @8
Ags m 0 (3
-1 142% 63 (360" 410350 4,8 (34 15,2 (9.4 Yes 16.6 (8.7
Waml-dur . 752 450.0) 271299 29027) 0.1 (.9 Sp;:i;lnﬁchair 00 64
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-3 1288 59 (3.6 17034) 430349 13.9 (0474 not sraight 145 .0
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Table 7. IMean fatigue scores accordingtothe
work ermdronment.

Vaniable Ilean (3D)
Tarpaaire

adequate 122 (371

hot/enld 16,3 (9.8)*
Hurnidity

adequats 9.5 (18

drifwet 147 (9.3
Thnination

adequate 131 (92

bright/darlc 14.1 (9.3
Ventilation

adequate 10.2 (1.8}

Jo=ocr g 145 (9.4
Natral ventilation

sormdimes 124 (3.9

none 14.3 (9.4
Neiss
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Table 8 Mean fatigue scores according to the
personal medical history and life-style.

Variable Mean (SD)

Past medical bistory
no 133 (9.2)

yes 150 (5
Travwna history

no 133 23)

yes 158 (a2
Flysical therapy history

no 129 ()

yes 17.8{10.1*
Stratching axerdse
yes 124 (4)
no 142 a0y

*indicaes p=0.01 by ttest

Table 9. Multiple regression analysis of fatigue
scores and tsrelated factors

Variahles Cosficients 2E  povaus
Bax 4517 0528 <0001
Straght spine on dhar 155 023 =000l
Cornputer worl hours 0908 0.Z70  0.0008
Pyhaical therapy hastory 2309 0430 =0001
Glazs of screen 2652 055 =000l
Crertime worle 0708 0.206  0.0006
Y2 -0122 0 0035 0.0008

Herizartal dbesw]oirt 1153 0391 0.0032

akele} (Table 9),

3y

B Q7L 24T E0T e, 15
BEFIAEY 2 IET AT
99 92 2 BE oz 744 J2A47
24 2NEE 01§59 LBAEL Y
o2 VDTAYS) e A9 27
2245 B AR Rol £ =

AEE 9 AY9 e 2AT

3 [5]eld A S A2 AT ER

A e 4794 8% £7E 339
2ok [14.67).

B2 @ ofe] 7hA] aQle] e R |
AL gleh E 5 2E AN AAF 7]
Fo] EoiA dof g g ¥ opfzt U
N FET %}-iﬂh E“a'ﬂ-%% HAbolgh
g 1] 22 B 499 71490
02 YRYYE & B2 Aese U
he A FE S, & T e T 5
GEALL EE IR e 2
AAF g AdE 422 5472

ot A (1), & A7 2 e o
SAUZYEE o 4% 4 54 47
VA BFEGAAE ALANA CAD

Z-] 9 word processor 24& s HA
1198 & ez SAEAE shle)
B2 ALY BFYTI AT 65
A, IS4T 487, TIEARE 44712 4
2 243435 E Re] VDTAY0] 34
A Hdg T Yol Ruasit
8. £ AP ES o & o
Y FAbe = AT 1913, I
7657, M2AT 5933 0 2 -1 24
T THE BolH o =& S8E4
HTE Bof, Ay U AGR] g2+
Fa129 927} 2 g olgn o]*
At 9] & A7IAE FTYF Tl
2 E'M A7 JEFTAMY ;L’E‘E/"
A7t G AR geTRg M =
EFIFETY SE2aET7 7}%} =
Aved As 28T 0 248 45 o
A VDT 2 & &5t Ao
T HFe] I T Y
s Table 40]4 Bod 2| 2o], 2 70

VDT 2945 H2Ana) 24} 49
A4 FdAE 3 A7 2
791 wordiprogram 2HA42] AL 154
T 533, MEAT 357, T2A-T 347 0
2 vehs], A9 dreRT $e e
£ B on YT 7k 2o] 7} 819
th 73} Koos) Leed] £848 tf4ke
2 S VDTAY Y We H2ALSE £
Al = DIE-T 2478 ¢4 2 Yepd
Al EFAE Yo B A7 72
< FE Bol3 G [10] & 7oA
v 47349 E A=24E 33 word/
program B & 2 1pof FA4 g Zatef A
T 4354 HEANS Y AT
FAT(EALUET, B2 Ashol
M e ATE Bole AL 2gov,
]Ii?/ﬁ% (571% 912 A ke 154
(AAFA 4 =23 hjg saHT
7P %L 7HH = A e Sl i‘,VDT"L
ol AAH 2757} =2 24|
%Er VDT Zo] e L34 73%
T 4T, 4R 22 YRR
EPEJr ARG F 23] ek A
7t 2l vtz B2k vk Nakazowa
=& AAE e 8F VDT A
2|17 AulEEt T g5 o A A S
4 3 SAEee A i’&%
Ag HolR] gty B ust g [11].
g Park 9] dE A AR Y AT ﬂ“’d%
ol FE=E, £ A7 364 o|shTe]
A G254 5480 54 ez
e (8] 2 A7 2A4AEE 10
Vo, A7 404) ool M H2 4
i*?é—’??} =7 e 2 dRe B
79t B drefde Fd, Sof,
u]%%— =9 g P aqle) ek Hr}
o] 2o]2| 7] B3 Aghdo] 9l o} o
Liitﬂi & A3E ez §lof, il
_4 A4 VDT 95%0] o] & 4877
AZ 5] Q7] wjRe] 4 FLE0] =
7ﬂ Hebgs AAE 4 Gl £ 8 24T
2= AT oA e ST A E0] =
A ez Ye ol iR a7
l;— [9,10,12]3 PEFTA 2 o o] dAi H
Rah] MEde s §lom, £5 o
%% AT (134 el 94 4] A
VDT 242 7ko] goH, F4A72 O]

j‘ri.



L1
)
md
L
X
=
ol
EN

o 4+ Gl 3T
AL Loz olge g
719sd 2 & 4 9k Boos =
AN E WRTRT VDTR YA
E AR A £2AE U E
A 2N FE SR U S
sl [14].

Zo & giR R A7)7k 243 A
%;}%agg o8] 7hA] ek ¥ oby
275 AAE dEE A ez
gt} [10,15,16]. Gobba S-& o4 VDT 2
A2 Agolq DAE 247 B2
A3, 2, v BT 5
A %ﬂﬂ,@r&«}j—%i_,_ﬁ}oﬁf} 17. A4
E2 VDT 298 sl L34S, =3
I7YRE Be AL 2902
ok A A7) AlsEt g B @M
LI BT 2T o8 4T HeT
¥} 2354757} $9500) 54 24
H9 T E, Y 854%7) o] 52
st 2 3483 g5l ol AT =
Az FYe di= Fo] 28K G TR
o g Bl2rt15d Aoz Aed
Lie 2} Watten 34| 7+ 24 & 9b7]
A 4212 2alE =1 24
A7 2789 o E 289 Ra)
nZ-EEe Ruslgdon (18], E5 24
o] AlEE= 4E S ok 0o R RAXF R
6714 F oAl 75 & A% 2% o7
LE A A0 HAglon A5y
8] 28 Bt} Takahashi 8] AP
FIAE 287 22 E 0FRA 993
£ AEX}Z};"% ol7) %, AN TS
Llsged 95 21 20 e
B394 324434 AW 50 7
B Be 9% woon @759 g
T BT 1917 A0 = 2
39 #4291 53 52 H2o) 228
g mAE 2902 dalA gl [2]
T8 Knave 58] 7o)< VDT:{}%]
A4 2T E PR AP, 27,

AA7VE 59 AeAE S
Holg 22 o ER AZSARY 43
A RolA ggm A HENd £F
At AR ISR T R asksin
2] 2 479 AY8A ) v ALFY

by

0 e .

= ol g
rlr

i e

—U

rH

F>~ riJi:I

_.I"_O“_-_L._img.—‘ﬂé,—]ﬂ.

[~

o|l —E‘

=

42 e

&

B
B

T
olo

[N

2 ﬁ of,

A
AT EIHE 22
,\,lfjr Takahashi =2 3H 2
g3 282 BEE 9o i 4
FolA H2 A4FhE g AR F
YatA S7Veti 2, AdE 5 (visual
reaction test, critical flicker fusion frequency)
AT o] Fol Y 4F0] §lE
w) ) ek A dchm R maeiT o).
H, Wolska &} Swinla®] A ge] 22tH £
T EE ¥ Az g8 227 1‘1"

Fe AZFE AR £ 245
o}@] 2fatgied 935 2 x}
oo A7} g3iA T A
_,'|:‘s]» o FHEL EFAHOR
g2 RYdn e (22 Lim S
Hd S70] YR 3o FH st
/P10 £ 9 4820142 &
=3 2 BAFHE By ;\}‘g,

10] Sgo] kT A3t (1),
€ a7 dA= VDT ﬂﬁjﬁ
o $lo4 2% 2ol e 44
73 %‘-7‘301 HAEA 2o oA B
yis 21]6&3*01 ,\MUP T AR
B AL4SE 54

B oz of¥ mlo By

B
—I‘r&ékﬂ'
H_L

;

[
o}.i

>~_'£.o}d,0[}5_|
éo}

S el ol b o Ji I plo o_a ki
0l g o
o>'

HU >,\i

%em é %
qwﬁm

2l X]'/ﬁ = HPEE, A &FaE a7
A$7 gt ol2E AU &, oA, 2,
&Y 25 2 AEY HEE A e
o] Aol AW AL HHHZE of
7154 ek & A7 RS 723%24
o 77} Hﬂﬂé}t}' 453 Sl G
25t Gl ALA
74_4%—41 &5 %3 vl & A7 5
T9)2E & Sl Seghes 52 g2
F0|& W7 HA FEE 2 A7k
e} 2] El AAZ 5 FEAol 74
A W g e BaEd 4] OSHA T
e =Ef Y "GAEATLY
(VDT) Au2 A Adde] AR M=

VDT A2 &vle AA 2 332 A
Tk 9Tt [20.25). B AP HE H=
GFAAE ARH s} o] FojR)A] £
g A g o] §lovh, AY T =it

g TR A e AT LHETTL
ALY 4, 5 A, A gk A
A, 2B 3] Y3 o] upE A7} opd
Age] o & 92AZS Az 47} 99
om BAFL2E Fossit a2y
Adg 238 20 5 2HFY BdF a4
Ao Wt dAH A2 obg glon
& A9 ko] =z 9]

FAAY AL FTUR 5 A=Y
Yo FAA TR 4 = Sld 3
3 A7} 69.3% 2 word/programi &
23.8% 7EFT 28.6% &) A9 R}l gkn
0|29 A4S zA2ATE FsHA) =
7) Vet Bali 9} Aghazadel= VDT 2+
dA44] 7%“?.21-%” Heg VA 2 2st

o 343 44 BB L AYH D |

AZF AYI08 FA FE 308 A%
FHY R 152 AH-HA F49
o7t 25, ASA, S5 A
Fdst ,\,lﬁiﬁrﬂ HLO}M@ [26]. &34
AT YFEAR A o R] 93
7k E o] it Gt dasian A
ZH.,

5 AARE) Y 2EHA o]
g Ao A8 T3 1%, W £
61997 ‘AEHAE o 7 S9st
gon (13, 2 A ’;‘f}}i*@’“
7t AEYAE # 1 S TR
kst 1 Su s T kA =4
vhebsd el Fenetys} Walkers= 2] th ol
GEEZENBRE W ANGFFEZ
Z37) 2T AA G AEE
A el e 5ol &7 Ya& Host
Sk 27 2B AE 13 S8 g o|d
AAFLEH ZEHEE 01 b
F8e 2499 £
NAG F= 5 F2
Az 5t 282
& 7o AEHA B2
=S 7“1’3}?4 }—JE a

il
F

T

LHU

r>‘JLJHU
o3
=
i



oz Aedd

BELR VDTAY 0] B2 342
2 A4SEE BAH F 4N
HEbte Fke 2500 94 A
22 e P_‘./“\j]-j,h}ﬂf“c .‘::cﬂ-o
=, 49 875 39T L8
ST 4237 S5 2P, E A
g Ao TP AASITLEN 5
gt 72 =2 VOT 244 28 3
2A1717] Htole AR 879 g
£|Z_7] A 7l 9 2 A4 g 2|25
94 % YRS 438 14
27, A A A A7 E o 2

FEEE P
£t 20 227, 28
A #ete o] E ARE o2 57
22 277 Zasi, 54 & AT
A AL AR E S8 HE
T8 Wre o] REE7] o
£ ofs] e BT 9T 8o o]
Aok ddn AR

kA

= o
T
_']

I"
[\

_OIL

ok ul Ziz

| j ==

fo

2002 4G g7t U7 2 25l
H%/\M% A oA = Fere A 2178
& o2 AR EARE o] &5t VDT
ﬂ%—]x].____] z_—‘ll 5 d %—]2—‘1 E)s—"l tﬂ
9245 Ak e A
o5 49t
AT HE A 3581 724
o5 o GAbs 40404 To] 47.0%, A
= 30394 0] 493%2 THE gkt
SRR 110G o EX 71z
1049 o] el 971 59.1%= 714 gt
ARPe e FFART} 48.1% (4 A
34.9%, 47 T0.4%) 2 7} Zak
AR HH2A AR YEF T 835%, =
1“’” AT 09%eA 51542470
P AFHE Ao w. FHY AT
X}E%’l“%‘ AT Y 693% A AT,
T2 79 A FAHE 76.2%7} 1247
vk 4 4= 315
HRZANSE T4&E TE BE A
AATE GARE F LA £5E0H, 1%
AT EH D UERHEEY AR ”'ﬂ]

A o] B 2} (854 IS F
AT TE7|FA AT P
2] 3 b (5420), S € ob)
7w shek (72.3%)' 7} 71 gkebt

AT AAFY 4AFE PILT
BILOR A oA 3 59

JHE Zre ckle nold gEs
b B AFE AHg A7 4
oV ARk A% FANEE A
7o Qe AL, AR e B
SH AL, F18 o] AP L B
o 287 ¢ Aud FYa
debit 4% A e 54

£ g ZEs $50] ok 3

5,58 Wigo2 0E 49,50 54
EAAZ @A e AT, GA] d%0

] gh= Ao e 937} Aw] 9
+90] ohd A4, £FEY) T8 b
A BT SRU A 34
52 {5 =) e

28R 0 B A 327
$E AYeEst Bea T Su e
AL, o7 AdelA] drln St A
F 227 AR W &4, 8]
he Rea T SEE A4, 4487
7 R 8, L) 90f A4S

o] Yrtm S AP FY5HA) =

sk

AR AREE BE FETL
e AR Sl T, A
o] gl T4, BYNE BAEo|
£ FojH, 244 AZE Yale T
A 2dEag 7t s =4 Yeke

!Cp_“'. l D_L( f—lli Dl}ﬂ

Lr.\‘ié_u

o}

1
o
x-]
71

UN HH‘obi

\;;1(2-’

=8
AN 3L 5 BAA SR
GEARY 23 49 A3, 22

53t J54 At ] G242, 7
78 49100] 2845, 232 2

Ao B24E, HAY WIFOE U
9545, 2] B843, 990 98
%, 254 2 427} $30] ohd

+3 4258 3234 F ) 27

AL 1991 p 10T

VDT ¥ dEy H2AnFY 24 51

114

2 qFA e st 3R A
S23AL 2001p 206-211

3. Dainoff MJ, Happ A, Crane P. Visual fatigne
and ocepational stress in VDT operators.
Fumen Foctors 1981, 23(4) 431437

4, Sato K. Measwement of fatigne n industries.
Ind Health 1999; 3(2): 134-142

5. Grandjean B, Fatigie inindistry, Br J bt Med.
1979; 36(3): 175-186.

6 BFEXGERE EXFSHAY EX
B Y P 7Y ER SERERTE
1988 ppled-175

7. BEIEH, TEE=RE T RHE X
WS R ERess) REEHK

FE e 1988 p.195-199
8. Park K'Y, Bak KI, Lee JG, Lee Y5, Roh JH.

Facfors affecting the complaints of subjective
symptems 1 VDT operators. Korean J Oceup
Med 1997, 9(1): 156-169 (Korean)

9 Lee HI, Kim TJ, Chum CL, Koo JW, Chung
CK. Subjective symptoms of fatigue in
pharmacists, Koreen J Ocoup Med 1997, 9 (1):
26-38 (Kerean)

10, Koo I'W, Lee SH. Industrial fatigne due to
barking operations with VDT, Koreen J Frev
Mad 1991; 24(3): 305313 (Korean)

11 Nakazawa T, Ckubo Y, Suwazono Y,
Kohayshi B, Komine 3, Kato N, Nogawa K.
Agoociation between daration of daily VDT
use and subjective symptoms. Am J d med
2002, 42(5), 421-726

12, Knave BGa, Wibom R, Vosz M, Hedstrom
LD, Bergquist U, Work with video display
termmals among office employees. [
Subjective symptemns and discomfort. Semd J
Work Exviron Healbh 1985, 11(6) 457466

13.Kim Jl, Lee KI. Screening for the VDT
workers in a bark: A baseline study for
prevention and management for VDT
gymdrome, Seonchubang J Ind Med 2003;
9(1), 7386

14, Boos 3R, Calizgendorff BM, Knave BG,
Myman KG, Voss M, Work with video display
term inals among office employees, 11
Ophthalmologic factors, Seand J Work
FrwironHealth 1985, 11(6): 475481

15, Bergguist UQ, Knave BG. Eye discamnfort and
work with visual digplay terminals, Scand J
Work Environ Health 1994, 2001). 27-33

16. Travers PH, Stanton BA.. Office workers and
video display terminals: physical, psychelo-
gical and erpencmic factors. A40HN J 2002,
50(11):489-493

17. Gobba FM, Broglia A, Sarti R, Luberto F,
Cavalleri A, Vigual fatigue in video digplay
terminal operators objective meamwe and
relation to environmental conditions. fnf Arch



Occup Eywiron Health 1988, 60(2) 81-87

18.Lie [, Watten RG. VDT work, oculomotor
strain, and subjective complaints: an experi-
mental and clinical stady, Ergonomics 1994;
17(8): 1419-1433

19, Takeahashi K, Sasdd H, Saito T, Hosckawa T,
Kuragaki M, Saito K. Combined effects of
working environmental conditions in VDT
work, Ergononics, 2001; 44(5), 562-570,

20, OSHA. Working Safely with Video Digplay
Terminals. U8, Dept, of Labor, OSHA
3092,1997(revized)

21.Knave BG, Wibom RI, Bergqvist UO,
Carlsson LL, Levin ML Mylen PR. Wark with

video display terminals among office
employees. I[. Physical expoame facters. Sand
FWork Eyviron Helth 1985, 11(6): 467474

22, Wolska A, Switnla M. Lumnance of the
anround and visual fatige of VDT operators,
ot T Occup Saf Frgon 1999 5(4): 553581

23, Lim SY, Sauter ST, Schnorr T, Cocipational
health aspect of work with video display
termmals, In Brvirormnental and Ocarpational
Medicine 3rd ed. edited by WN Rom.
Lippincott-Raven Publishers. Philadelphia,
1998

24, Seghers J, Jochem A, Spagpen A, Posture,
muscle activity and muscle fatigue in

prolonged VDT work at different screen height
settings. Ergonomics 2003;46(7): 714-730

25 T GATA DRI VDT AE SR
b2 g A" A A2000-T1E. T
29001

26.Balci R, Aghazadeh F. The effect of work-rest
schednles and type of tade on the diseom fort
and performance of VDT ugers. Ergonemics,
2003;46(5) 455465,

27 Ferety A, Walker JM. Short-term effects of
workstation exercises on musculoskeletal
discom fort and poshral changss n seated
video digplay mit workers, Phys Tha 2002;
8216): 578-589



