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Design of a New-Concept VDT Workstation Chair
for Improving Work Safety

Jong-Hyun Shin - Min-Yong Park - Jung-Yong Kim

A new-concept VDT workstation chair with adjustable keyboard/mouse support was proposed to
minimize physical discomfort and the risk of cumulative trauma disorders (CTDs) at work sites in this
study. First, a three-dimensional human modeling tool (SAFEWORK®™) was used to design the new
chair satisfying the anthropometric specifications of Korean population. Second, based upon the result
of 3-D graphical simulation, a mock-up chair was constructed with an adjustable keyboard/mouse
support directly attached to the chair body. Third, muscle fatigue and subjective discomfort were
measured to evaluate the newly developed chair. An experiment was conducted to compare the new
workstation chair to the traditional computer chair without keyboard/mouse support. Six volunteer
subjects participated in six one-hour word-processing sessions with two different chairs and three
different postures. Statistical results indicate that the new-concept VDT chair generally improved
subjective comfort level and reduced fatigue in finger flexor/extensor and low back muscle. In
conclusion, this new VDT workstation chair is expected to reduce physical discomfort and prevent
occupational CTD problems in the long run. Implications of the new design and suggestions for the
further development are also addressed.
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Muscle Source DF| F Pr>F
Workstation Type 1 1493 | 0.0770*
ED | Work Posture 2 | 3.45 | 0.0726*
Workstation Type X Work Posture | 2 | 1.58 | 0.2536
Workstation Type 1 14.11 | 0.0983*
D Work Posture 2 10.78 | 0.4837
Workstation Type X Work Posture | 2 | 0.08 | 0.9267
Workstation Type 113921 0.1044
MD | Work Posture 2 10.13 | 0.8836
Workstation Type X Work Posture | 2 | 0.65 | 0.5442
Workstation Type 1 ]2.00]| 0.2160
TR | Work Posture 2 10.27 | 0.7682
Workstation Type X Work Posture | 2 | 1.57 | 0.2551
Workstation Type 1 }5.84 | 0.0603*
ES Work Posture 2 | 4.43 | 0.0420%*
Workstation Type X Work Posture | 2 | 0.22 | 0.8029

(x p<010 TEAN Foff, # pO0B FFEAN F3,
wxxl p<0.01 FFEAA F2Eh

e ¥ EF A AL 0] 90° 9 391 A} 95percentile LY 1)
HEE ugoE B3 AE <Y 4>9 <Y 5>9)
Ueh gl

3.4 Mock-up 9| A4 A&

ARG VDT 248 o 7e] 2l @3} ofu] 49 & 53 =%
¥ oo F2 AN FE-E T3] mock-up S AFIA
o} A2 mock-up S| 28 <2 6>l JERA AT

3.5 Normalized EMG ¥ 4] 23}

3.5.1 RMS difference



464

B 3.3 2 Wilcoxen 3. &) A4 23

forward-bent back-slumped
AlA] R postute upright posture posture
Pr> (S} Pr>[§| Pr> |S|
5 0.5000 0.0313* 0.0313*
oy7j 0.5000 1.0000 0.0313%
$w 0.3750 0.5000 0.0313*
olef " 0.0313* 1.0000 1.0000
9s 0.2500 0.2500 0.0313*
Z7s 1.0000 0.0313% 0.5000
olzls 0.4375 0.0313* 0.0313*
djo] 1.0000 1.0000 0.0313*
wWActa 1.0000 0.2500 0.2500
T} 0.0313% 0.1250 0.0313%
¥ 1.0000 0.5000 0.5000

( p<OB FEAN F g, # p<O0L FEAA Fo¥h

27}A] = ¥4 (Workstation type, Work posture)o]] thaje] 24
21 RMS®] Q3 Yol 7] 9J3lA] SAS(Statistic Analysis System)Z:
o] 43t EAEAANOVAS] ATE 28T <F 2>9] 893}
o veblich vDT 24 #Helo] #3) normalized RMS
difference @] 73 ¢, EDS} FD7} 9 & 5%l A, TRO] -4
& 10% 4 42§08 Apoj7t A=K F, A%FH VDT
A A3 A8 VDT 2 A7) RMS difference 9] Fo]71 )
=& BYonzg, X A7 A 8T 8 AP
7F A4 FRol wel Aozt JlE-& vebit

3.5.2 MPF difference

W4 VDT 39434 48 VDT 344 1, 2w 4 2
A 2 o 2xd i 237 F 39 AAE0 ). Normalized
MPF difference®] 739+ ED, FD, 2281 ES7} 22t {945

B B
5 0 A A
sl H
o
g 00}
(0]
3
[}
@ i
o ¢
|
0ot -
0 ;.v N I— el  N— S— -
Forward bent Upright Back slurmped
o] AW

237, 3] A A o] R EDS] 238 F3

A - duig - 1Y

10904 Fo & 2kol & BYTh 2 AA o) 3t normalized
MPF2| 73 ED7} fr =3 10%91 4, ES7} 242 5% 4
24z} fro] g atol 7t AAH AT A7) =E57} 3 o) olm
2 FIEAE 53 Jed 298 <ag 7>3 <1y 8>
ol 2oF3 AT <29 7>7} <Y 8> A, 2 214l 9] H
ol el M2 e FR= 79 2 10%9) 5% 4 22
FAHLE FAAF A7t S-S vt 37bA AYAAE
% upright postureol] 4] A7H'd VDT ¢} & 2| A7} EDY] B2 %
£ 7P Bol AT Ao 2 Yt tE FYAAE
B3] forward-bent posture= A7'd VDT 2§ &) =}o) A] ESS]
YEEE ¢ Bo| ZAAIZ A2 eyt

3.6 78397 A%

1R AA B9o i B4 ARE 7 9] AAEE <F
4>0 JER)ATE Wilcoxon 33 9] 2A& 531 94
AEE BE ANE VDT Q& Ao A of At =7]&
RO ekt 58], okt chels] 9ol forward b
posture®]| A T} HQFEHA =7tk Ro] o) 4E 5%l M HS
= At 28] 3L upright posture®] -0l &, $745, olel s
9 37 AA R AN A 22T back-slumped postured| A= &2 o]
A, AE, AT, oklE, FHol, thEf el 77] AA 9l g4
BA7H T WP 7Eke Rol 9145 solA 242 A%
= Ak

4 & &

A2 &<t FXEA 22 58 54 2 normalized MPF differ-
enceol] T 3} ED, FD, 18] 1 ES7} §-94-2 10%90 A $2]8 2
HE BJAT v gle 27t H7) YaM e Ha g 79
FE 5%NA % ATE dojof gt} 1} oY &

=
0
M
a 0.1 A A
o _
$ o0 B B
(o]
o
006
0.04
O-Q 7 | I
0 | K L ]
Forward bent Upright Back slurped
it XMl

39 8. 2 AA o i EsS) FFE4 At



Z i 42 A8 A VDT A4i § o Ae] A3 A 2A 465

£ 9] normalized MPF difference2] groll th3 EEE 271 A 0.7
olgtg B g HAYAY £E FIMFITE ¢ ov] 3= E
A= A& 5 98 Aoz A 1Al 3 A7 g
2ol 9 +F 102904 F-<3 2347} Jebd X e,
gheF Alda A B AIZE 5ot Elo] oy uhe- A AA e " A
ol AAZ "ol o7, B} 2 A i Azdt
¥S = Ao dAtdL

237190l e}t F5F 10% EE 5% A Aol A3
o] gej7} A A A0 F ED,FD, 18] 1 ESY 22 ko] Y¢S
FAk o] Re ot WAze] FrhAAdHEE FAT
VDT A% f2 5o 38 & 4 Jvhe AL v|Fh
adeg, FYF oz AAAE FA57) Y3 ARFHH =
7t gadithe AL off-E] Az AVUAA gtk §
3], upright postured] A ¥] & &8 F§] zte7} ArigE 7)1
/o2 o] 93 1 4%t AHB R ED7L MY 2
E5E AU 13 29E 539 N2 F| R E/meA
Ao AAde] FHFE AAA} EsY] H2E A3HA7)7] A
o JEdA goez TR AL HE FAdE A2 ¢ F
ALk 2¥Eg, o) AHE T3 J2& VDT FP#
7ol AHEALY Q] AAE TF AN E flo] MAANE F 3
I, B YREE AN Byl ol 2RO R FH
AR Y& A3 4 U E & Ao FaHE
Z2ND F e RS E 5 U

F84 371 45, voT APAEL 153 VvOT &4 #7%
B} 28 VDT AP AL 84 o Aaske A2 Uege
o, o] & Ae 2L A Fo Ui NI ol A
Ao BHE9) 2 Aty EF QU fEQ Aoz 4
Zteict. w3 AnkE o 2 A1y vDpT A ge] A% A vDT 3
Qo) vla] 2 SHAA o 53 FAAAE ABF
Hrisk 84 HrlM 2% B 5§39, o2 dd=
F83 gridA 84 o F531A ekt 9 & 8o, A2
A A e F2 B3 o) 2 Fe] FHdA G J
2o 493 o) HYE), ol AL F83 A3
oA ol 9, F7HF, okl T, 1T M BID A
A 2ok o 7R A F94S e 2B £ 4
TN F83 Frivt ARF Hrt ARE AN A%
B 530 2 ALEE 4= 9l Aotk

5. 489 35 A7

& g7 7R =mes Bz} 339 VDT 244
A7} AYHUT, BH AAE 7122 AY AFH VDT
2§ 2ol vlaf of tAstar Bebstohe Aol A H AT
AAE £aAEE BolE0)7] Al dAdAAMY o B
< A3} AT 24 A9 o] 4o¥ Ao E A7
o, £§ o2 A 3L FA 7| BE/meA0 2L 9
A AA 23t 2 @ Ao AqAYG. 23 o=
VDT 243 45 1hg dAshs F-83< gl ohvz} vDT
A4 AA g 1 F 23he fdo] o Aoz A,
olE $13 AHE AFY t=dolH U L= WP Holof
g Ao AN, AE8Fog, B dA7eA Agtd A
VDT #¢73-e 2944482 A3 =25 3= VDT
AQAENA EFF QAT didol 2 5 & FeE
Aztdo

F2Ed

AF, RS, W, BET(1999), 0149 FQAA o whE 259
AAB-3}o] B AT, 1998 H #1175 8}8] FA ST 3] =F
F] 203-209.

A, o] 5 F (1999), AHF- &2 AgiAe] A& U 4 2
oz} A o B AT, QI E3] ] 13(2), 13-24.

Y3, ol i, uhal o, vl w8 21 5 (1997), TR G AR
(CTDs)ol) /g ZAN DT, HoJHA T TG EHCIDy o B
FAFE 7 HFEE 24 (FEolE FANY AT AT 894,

AR (1997), % U H A} HEj o] o] ZH A g o] 8 F4du)e-~
Rk

FZAANA T2 EATE (1996), VDT R GentEaela gz}
A7 38 o At

Branton, P. (1969), Behavior, body mechanics and discomfort, Ergonomics, 12(2),
316-327.

Corlett, E. N. and Bishop, R. P. (1995), A technique for assessing postural
discomfort, Ergonomics, 19(2), 175-182.

CTD.News (1995), 4(6).

GENICOM (1998), SAFEWORK User's Manual.

Grandjean, E., Hiinting, W., and Nishiyama, K. (1984)., Preferred VDT
workstation settings, body posture and physical impairments, Applied
Ergonomics, 15(2), 99-104.

Kroemer, K. H. E. (1989), Cumulative trauma disorders: their recognition and
ergonomics measures to avoid them, Applied Ergonomizs, 20(3), 274-280.
Starr, S. J., Shute, S. J. and Thompson, C. R. (1985), Relating postures to
discomfort in VDT Use, Journal of Occupational Medicine, 27(4), 269-271.
Tougas, G. and Nordin, M. C. (1987), Seat features recommendations for

workstations, Applied Ergonomics, 18(3), 207-210.



	1: 


