gyl A 10 A A 4 T (19983 129)
Korean J Occup Environ Med, 1998;10(4) :524-533

VDT 77t &7 Aol vx]= 43k

Agoietn oldie questmy, Aedstn oS Agelstna®,
a2tz oA e tudt, 2y Agd

UET T SEIET HEFT - SOl W E

-

ret

— Abstract —

The Effect of VDT Work on Work-related Musculoskeletal Disorder

Dorn Q Kim, Soo-Hun Cho, Tai-Ryoon Han*, Ho-Jang Kwon**,
Mina Ha**, Nam-Jong Paik***

Department of Preventive Medicine, Department of Rehabilitation Medicine®,
Seoul National University College of Medicine,
Department of Preventive Medicine, Dankook University College of Medicine*”,
National Rehabilitation Center*"*

As use of the visual display terminal(VDT) is becoming more generalized as a result of
office automation, the so-called ‘VDT syndrome which is often observed with the work-
ers using VDT has emerged as a serious occupational health problem. However, few com-
parative study with control group using not only subjective symptom but also physical
examination has been conducted. We have conducted a study comparing prevalence rates
of musculoskeletal disorder between 113 VDT operators of a telecommunication company
and the control groups of housewives and office ladies through a review of subjective
symptoms as well as physical examination by physiatrist to understand the magnitude of
problem and relative risk of VDT worker.

The symptom rates of upper extremity disability in VDT operators were higher than
those of controls especially in neck and shoulder area. Fifty-four(d7.8%) of 113 VDT
operators met our case definition of upper extremity disorder by subjective symptom and
physical examination. Myofascial pain syndrome of neck and shoulder muscles were the
most common {46.9%). The odd ratio of using VDT operation for developing myofascial
pain syndrome in the neck or shoulder area were 2.52(compared to controls of office
ladies) and 2.64(compared to controls of housewives). Other anatomical lesion such as
elbow, hand and wrist shows slight higher prevalence rates of musculoskeletal disorder
than control groups but not statistically significant.
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AJAdY TE2HA Aele AARAZF(World
Health Organization; WHQO)2l A2lel] ojapd
‘WA WHEAR F2 A&HQ] Abgol 9sie] WA
AV A Av ofzlE F e 2%, A, TR
AA, dBA ] Al et dhd BB AR o=
g Aol WA FHE FAL, v YA
detA R AA T Y (National Institute of
Occupational Safety and Health; NIOSH) sl
Me 'FHA6 Alny £4E& WA gk Alge] Al
o] el A UFAM B, o7, FHH vty
EE oy &5 #ARed 5, 43, FHd
Z, A 3ol €FY ol A&HAY dd%F
t HAF  dof g ol Yehte A 2 A
d3 #AE 49 2HE 25 el der
Al g vt et

vl A 3 gEkzalel way Ad 1087
FEea dASA AAY SEHA BPe Y4 g
o] Z7¥eka glen 19939 2F 302, 000219 =Y
4 AA SFFHA 47 HaHJUH(ANS],
1995). 713 L4 Eo] B ¥tz E |1EY,
ZFAE A, 7HEAE AL F o EHCln & ¥
82 dte AdCAA gel dAde Aog Buy
At

HT AR 2HE3e] 9#¥22 Visual Display
Terminal(VDT) e} Algo] EMHZEWEA VDTE
AHEEHE ARt AA BAlEe &9 VDT 3%
ol & EAZ tiFHa Ak, VDT $33A
FAZE 8 Aoz AZEIYE o8 34 7hed H
ol 7P A7 He Ae TEHA AR F2
A 259 Iy 5%, UF, FE 5o e
o, 1972 & AR e d3leM e "R a7
Z4 o9 2REF, FA4H 97, 27272 (hard-
ness), ©%E, MorleyZdAl 5 AZ A HAite] <
4, Az oA, <™ A $& AAS 2y
F8% 7Fo2 AAHRAG D, 1975). =T
Chapnik¥ Gross(1987)+ VDT ZizelAlA A

24, 1Y, £°% 33T ¥ TAEYn R
. H2oe ol VDT 579 94 AddlA
7 R Ae 29% ¥R geiAn Qi
ujEeA] FAME wief] wawW VDT 2Agatda &
FAA) Fele FHES 20-40%° ol2x AR
BEaEgon o|ghd ZAtAM 1 o Fio] 25
(8%) 3+ 21(15%) ] WHo] =YD AAE2 2
ol diddHE ASE oAU (NIOSH, 1993;
Bernard %, 1994). 1995 $=E41FAF A3l
% agd ddeR AR ARG AA
&g sFelz @ KA2AA 247 11.5%%
7.0%0] ol2¢ Aog2 BIHIYR, =F%(1996)
o} 2=l 25 AAMPTANR AHAEE AL
2271 19943 & 209 B3a9 ot 19963
© A7l 12099 o233 olF 112%o]
VDT #d-& ste AN S22 Aoz Jehy
t} ole I £9z3 VDT 2HQGA 248 + e
TEZHA Boliel st AFHA AAQY =
7t F7FgE Svigicia s

a2y o} A 7A] ol8i@ VDT $%39] A@H o)
I AAAQJ g 71&E) Y 9 BAY = 18
3 dzTe vin dAF F& $E3 ojFoalx]
e Aot B3 MREES AFEC] AR =
4E FH2E2 FHET od W& f¥8d 5§
AHgdhedl A3 glol, ol8AE HALE Fald &
HWEE HEsta, o dxEH vlmss VDT #
49 FUEE FAHT A7 FolHr|7) oL A
Aolch, ZEZHA AP BN dAAEFZe
e §502% U4 § glonz oE T
v FREH vlmslted dAz duiv Adest 2o
7V F3sle o] Wasirh wEid B del o
AR EXRE VDT A% S2AEAAN Jehle
AR ZEHA A FHEE AR F4 9 oF
2 ZAAME B3A dmietdle], VDTE AMS38lr] o=
2 vlmsle gleoltt, zElzm VDT 2 zlel
A B3 & AHES vehle 29HE F370E
ASE $H3 VDT &Ade ¥ 84 (preva-
lence odds ratio) & A&#o2A VDT Adel +
=g Hrhstazt o
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1 9T CHat

232 A9 P ARFHF, 37, AWl
2Ree FTTAFA AU R FoM 19
A 25e Al n AR SEARA

o

W&o FqF A4 Z2A 11397 olg =22}
A¥o] v]%3 1689 A4 dE2TE AT dide
2 ARsAnt. RETE o 2413 o4 AHFH
YL 3 23 7E BEF FAYE FPsix
%e ARG (799) S A 1UxTeE MAHsa,
Ze 7S NEIEA AQE /XA g TR F
RE A ouzTer do 898-¢ AsEY. %
A A 12T YL T3AL 33, B
AL AEEAAAE 15, FF9 159, 9y A4
159, 232 #3949 BR7 1%Holdtt. yxeEs
F o Yo AT olfE F AT A &
FEANFA 94 2EAEC) AR o4 L FREA
9] Agg FAl Fgstm U7 WEo 7HAbeFo)
ghe 8%lo] APolgle YA vlXEe ¢S
LB s I P i ARG e S el =

2, A7 Yy

ATRGAEANA 1AH o2 HEZALE A3t
ZLERA 539 /5 € 54, 382 A% 98
ol-g ¥, A7 Wy g ARHAAA A%, 2
g3 A 2Edfx 5& Yok 2334 F
A4 AEAY 4L NIOSHAAM ALE&% AF
(NIOSH, 1993)& widsle] Al&3H(ATAR,
1996). 2ol AR &, o, FEA agn
& g &80 o 7474 Ad 1¥d7 2 379
4 A A%, F4Y ASAZ dE, 4 o
X 4 ATE B Byl o S H=
' S59AEE #x3d¥ H =% (graded pain
scale) & ol &3l EAIBES sl
A9l w72 v AEE T, FUN AE9 FFE
T, L olE BFE 5 E AHYsn & &
29 42 BASH R BFE A¥ HHEA
%e T2 0o AysHct. ARG g
o]3td HAle AT Mol st A gelEF
oJAb7b Al &)

= 538

AAAEY SEFA Bl S2EA 33 A
AREZAL A9 Ao eta) ojAte] XFLAE TE
sty AR AT AEZAPIA 13 o AEHE
370l lewA A Axrt st AT Aol
A FEE ol A% F AZ 1d oo ¥
e Aee Ak, AEZAA G 7188
nEste qiAdAl Bl o188 HAM 29% FF
o] gz} 7]&d BHEFAY st 234 A Ao
A7t e A8 AF4Q FATLE F 3R
o1& HAA HEE 205 FF TS #8x JFEe
2% Simons F(1990)¢] 7|E& F1E st ¥
Arht @4 Al A3siA dgsidc. & F43
F%o] Aty &3 A} 28 o ZAo] nAAIH
24 Yol HEHe] EMste A9E Vhsdel i
¥ (possible) To2 3R, A9 7IFNhr}h
FEHoz2HE AHolFo] EASIAY, AFHLHC
FALE AV FEHE GBoM AA 3L o
(transverse snapping palpation) T4 Q&HkS
o] By W, T FAhG A& o) FTFol AH
He A%e g3H (definite) 22 FeHoh £
AellA o8 HAMY ThsAel ¥ (possible)
T olE ZEFA Ao HoE B FHE
£ P3N 7 g ZEFEA Ay A=
33} o|8hE HAME o] g3t HF A AA
At 2 R olEFHH AN £IF FFT
e A9 TRAZASG AAT Ao] o4
T S THAZ FAE A3

ofN M

=
£ E
< X
A5

3 Xze #4

A7 WA F VDT FHATH dZTE Alold
49, 2% Fx, A7 AAF, M =%%, =
€ M Y A= §9 JAFEAR Bl Aolzt
JE AE 27 A8 S BN AAsigoen,
VDT Aded dZ2TE Alold] £38 949 &
d TaE, 349 I T a7t e AE
chi-square test, Fisher s exact testE °]-&3}]
AFAA. A B4 A guvt e BFE
o] X¥dE 2A ¥ 3H 2HEL T3 Uiz
1(AFAR) 7 iz 20 7)o g VDT &
dARHECl 2LF FFTEE dod ¥Ae] drhd

2 AE s

— 526 —



s < K

a7 oidAte Y d4e1es VDT a2
F 1139, A 12T A48T 799, A 2
fxzEe FHTL 8930, BT %L 4%
38.54], 35.441, 39.841% ATl VDT &
JT3 P FF wiE B dFe] R A2 A
Fe 2oy FAH fode fien, AR
HFL Al FollA 25 o)z} g

7tE #4499 € VDT 2iTel 3.81%8 A%
odgel 2,828 FHITo] 428302 AFAHT
o] RAUTH(P0.05). BE «Fol distd HFAA
Tol AdHez o F T vg) nE g4 &
&l Eon ABANA FEe] AR T
9] A% VDT AYTol F8%a % IF Yo
76. 1% 2 778 FHTHe Aol ey dE o
’F0] 65.4%%) AZAPY TR U (Table 1).

A 1439}z 8 S AY R i,
o] 3% VDT #dTelA 87.6%7F §5& 2 Est

Table 1, Demographic characteristics of VDT workers and controls

Controls
Group VDT workers Non-VDT workers Housewives
(Number) (113 {79) (89)
mean (S.D.) mean (S.D.) mean (S.D.)
Age 38.5 (4.35) 35.4 (4.01) 39.8 (6.16)
Height 156.2 (5.42) 157.7 (5.09) 157.6 (4.67)
Weight 56.9 (7.14) 54.9 (6.91) 55.2 (8.22)
Family size 3.81 (1.47) 2.82 (1.38)* 4.28 (0.92)
child K 2 yr) 0.17 0.17 0.10
No. (percent) No._{percent) No. (percent)
Marriage
married 107 (95%]) 60 (75%) 89 (100%)
single . 6 (5.0%) 19 (25%) 0
Education
high school 86 (76.1%) 27 (34.2%) 48 (54.0%)
college 8 (7.1%) 51 (64.5%)*" 29 (32.6%)
other 18 (16.9%) 1 (1.3%) 12 (13.4%)

* | statistically significant (P<0.05) by ANOVA

L4

; statistically significant (P<0.05) by chi-square test.

Table 2, Symptom complaints for the previous 1 year reported in the questionnaire

Controls
Group VDT workers Non-VDT workers Housewives
(Number) (113) (79 (89
Neck 99 {87.6%)"° 46 (58.2%) 49 (55.1%)
Shoulder 90 (79.6%)"? 42 (53.1%) 52 (58.4%)
Elbow 48 (42.5%)"% 10 (12.7%) 18 (20.2%)
Hand 84 (74.3%)"° 24 (30.4%) 37 (41.6%)

(1) : statistically significant from non-VDT workers ( P-value < 0.05) by chi-square test
{2): statistically significant from housewives ( P-value € 0.05) by chi-square test

— 527 —



Table 3. Physical examination result between VDT worker and controls

VDT workers (113)

Controls

Non-VDT workers (79) Housewives (89)

Neck and shoulder

Symptom (+) 92 (81.4%) 4 (30.4%) 29 (32.6%)
Impression (+)# 53 (46.9%) "% 19 (24.0%) 23 (25.8%)
MPS& 51 19 21
Others
Frozen shoulder 1 1
Bicipital tendinitis
Fibromyalgia 1 1
Elbow
Symptom (+) 36 (31.9%) 4 (5.1%) 5 (5.6%)
Impression () 6 (5.3%) 2 (2.5%) 1 (1.1%)
MPS 1 0 0
Epicondylitis
Medial 2
Lateral 3 1
Bursitis 2
Hand
Symptom (+) 68 (60.2%) 3 (3.8%) 24 (27.0%)
Impression () 19 (16.8%)® 2 (2.5%) 8 (8.9%)
De Quervain’ s disease 5 1
Tendinitis others 1 1
Ganglion 3
DJD* 3 2
Joint pain 1 1 3
Carpal tunnel syndrome 7 1
Tardy ulnar neuropathy 1
Symptom (+) : Symptom complaints for the previous 1 week reported in the questionnaire
#: diagnostic impression about MPS or other musculoskeletal diseases.
&' myofascial pain syndrome
*: degenerative joint disease
@: statistically significant from non-VDT workers ( P-value € 0.05) by chi-square test
@: statistically significant from housewives ( P-value ¢ 0.05 ) by chi-square test
A3 A 1z R A 2iRFNA A 58.2%, FAATANA 46.9%, AAZALAZA 1dERT) L

55.1%7t B%< 724938t £33 Aol Bt o
7AR-9= VDT AdaelA 79.6%0M 555 B4
gla] A 1 2T @ A 2 2T 53.1%, 58.4%
of B3] A 33 AfolE HYow, FER R £
7 E£EXRx VDT ATl izl vl fe
A B2 545488 eIt (Table 2).

5 T oy 55% TadUY didRENA

oSH AAY TUE FET Te JlE 2ITHA
Age) Ay 27 BY S ANY ASE VDT

24.0%, FEF(A 2ZT)E 25.8%% Ueht
VDT Aol 5 mzol s felsh Esich
2347 Aolel 22 F 51l 2oE FF2
a7g vgon 1 9 $A7 14, o5 A4 4
A a8n 998 AR2E3] S48 A%e 19
Ak,

FRARAY oA Faleld 2EAA el
a70] 4QF A$E VDT 4ol 1134 % 67
2, AYHE (A 1D ) 9% F 2%, 3
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(A 2R E3) ol 89% 4 1% vis ov] Qe A
ol& HolX& #drh

£33} &E89)9 o8t HalAM ZBHA Al
o] 7ol YW A%y VDT AT Afe
16.8% %, 2AAAAT A 1P 9] 2.5% Bis)
EARez fo3A o, FEF(8.9%) 39
alole FARCT Feolslr| ¥t S&2A A
ol 2roe FIFFFTI] q4=HAY Fast 7
#l, #l29 ¥ (De Quervain' s disease)°l 53 &
7V ®stn AAFol 34, a4 BEde) 38 7

FRAge] 1219 &olick(Table 3). T
ZH79 2L BYd A7 gy F SAE P4
oA ol 27& Hel e U

AR FEE FNE 2 QLA 25
54dlel A SFAA ol el ULk B3I F
FHEHY AQE B ASE A, £Re
FaE w9l 1923 F 183N I2UHF FFEH F
E8 Feig Bt

ol8ta ZalolAM 9% FIToE AGH Fd

Table 4, Frequency of myofascial pain syndrome
by muscle in VDT workers

Muscle Right(113) Left(113)
No. (%) No. (%)

Trapezius 37(32.7) 35(31.0)
Paracervicals 26(23.0) 19(16.8)
Supraspinatous 5(4.4) 2(1.8
Infraspinatous 5(4.4) 1(0.1)
Rhomboids 2(1.8) 2(1.8
Deltoids 10.1)
Teres minor 1(0.1)
Extensor digitorum 1(0.1)
Latissimus dorsi 10.1)

o] ¢ 539 oeog YAHUE 28L $2D
o] $& 373, A& 3FHE A BT AFFHUS
of 1 thFog & 268, & 198, 1 ¢
& T2, FE2e] EolUn FFH Aole B
o|zl sttt (Table 4).

VDT 3ol T9H% FFTo 44 9¥e dvt
v F7H9 e AE #R187] ¢t d%, a&F
#, BEAR 5o adisgs TEF 22X 28 3
ARALS AN A3 VDT AT AL
A 1z o v E 2,.52((95%418 F+3¢:
1.02-5.26)W) Ei FRTAH 202 o HsiM e
2.64(95%418)F7F 1.36-5, 12w} & Aoz
it 2@y VDTE AHERA] e A adAel
FREA ¥E] S4E 3T H4¥0l FAE
% Ao Yebgth (Table 5).

n F

£ AN 2FAFA Azkhydel A 2
FAA Aol FHES 47.8% ©lurh tFEo]
23} ol7je] B3& AN, 559 el H
e 71 &% AL 29U FFToE M4 28
9] 45%°14 BAHRLr VDT Algo o8 =
7 AR IHE FFZY FE dgy
(prevalence odds ratio) € 2ZHAd ol thejre
2.52, FEo disiME 2.64°] @3t Aeg
bt ©l3el Bernard %(1994) & AlFAle]
VDT 24AE ddes § A7da 23} ojzje)
BlE 2% XA oF 41%9 FEES B
vt 9len, Hales 5(1994) & VDT =izte] 4=
o) $HEL 2% BoE v govt A v
& 2 olFgH zAle] 71Fe] tt2n AsIFue] A

Table 5. The effect of VDT work on myofascial pain syndrome

Groups Parameter estimates Odds Ratio® 95% C.1
Control 2 (Office ladies) 1
VDT workers 0.9233 2.52 1.20-5.26
Control 1 (Housewives) 1
VDT workers 0.9714 2.64 1.36-5.12
Control 1 (Housewives) 1
Control 2 (Office ladies) 0.0481 1.05 0.46-2. 38

* Adjusted odds ratios fitted by multiple logistic regression with age, education level, marital status.
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2 o2 A 128 sl g8 FYPaEel X
g0} gloy B A uidal #eo] ¥imA Fdg &
dwe] Azsle ulz "lwaly] o]fTh. Berquist
5(1995) 8] ATl e VDT 2AdatellA Z3t o7
o] ZA FA&0] 61.2%) EaAn o1gE Al
A 204X 7ARZE(tension neck diagnosis) A&
3 ARAB (cervical diagnosis) Aol zt 21.1
%, 22.7% 28z o7RA%# (shoulder diagno-
sis)o] 13.0% 2 B33 up ek

UM FgE ATELS A2 T4 dEE 3
52 @o] TRy Wi FHES AR viasr)
= ojglg F¥o] Utk HAR F(1997) <] Hgw
ol A F4 L o)F8A HAE Al A
WA7E 183.9%, 8FA7E 10.4%=2 HIstle
v, B A3 Ak vlEe] g2t adiE vwshle
At F E A7 AfE oUHF 3T 84
P o8 HAAL A9 2HE F8 IAR 3
o FHEL AEsFey, F 59 dFdMe F
22k 89k 2 X8E AP BXez AdE /¥
L Baosled AEe Aol HERl Aoz A7dE
o a2y 2R FA LTS Y BRIs
85.2%, olARAE 81.7%, TEA HEie
34.8%, £E3HE= 73.0% AAFE T4 EE
Jepd 2 A Ael v A S 8 5 Ul
o}

FHZole VDT AdF9 AR ool sl Azk
2WnE 23 Fo FaHo] EolxAm e
Aoyama (1979 € o¢Eol €52, 3RS, A
Z, olFIdA, 1811 Bjelle 5(1979) 3 Raffle
5 (1987) & 423 ARAS TAA Bel WA
o gl =29 AFE AT F(1987) & o]
A AAME 248l oA 28.6%, F 25.5%, &
5.2%914 2AHAct EES wt ok, VDT &
JTFL oy} uhE F(1995)2 AR =YY
AEE ez F4 2 oFE HAZ 4Als
A 48 5%04 ZAzAfFNe] FHE TS
3, FAZTATE F 63.5%04 24EE, 36.5%
AN FF& BAY £ Udon IUFS EH e
A 32.8%, oAAoNA 59.9%7F YeElhe Aew B
natieh gt 2AE, UFES oA HAale &
a7olx] AL B 4 glol 1 ANE U= 3
Mg & gotn s e $(1996)2 VDT

ZAdTelMe 45 Fd Wxrt ARAN 72.7%
off Zelgion 42 2] A$ 63.6%, EA
229 A% 61.7% IS ARADT 21.7%
Q& AAT] 18%2 Bag v glon 2
HiEe A2 £ 0%E FoF
Boin ek B Agelr e AA 45%,
232 32.7%, 94%F 31%Ete o g
o, 53 dlzFe 47 Fol ded
HmE o9 ot 2 dFolajel o)
SEIAN N B EHel wEE I
A2 GAdZe] atojl AHHA @& FH, dx
TAME B A7 oF 25%A =} FABHA 4B
o] 43 ¥ALE HTLS FAR el ¥
U E AFoAe AHE 5(1996) 9] dFee 2
AFFHUINN I FIFo] 53] @Wol HHH
A ARATNME "2 2hHx girh ole
AF AT Aozt Q3 SRR $RIH
AGATY FEol fol3lxl gonm HA F e
o]l B AFAE Alele] H|EH (bias)ol Z§
g e 5L R E F Atk 2IFFA
Zei7h VeElte R sloiA, FF AR E
tzatel] vla] 49 wEgolU dA fHE 94
% 539 A% 9 ojRol&go] on A XL
w ZAe) k&4 WET Eqtth old whE] FaA
Bl o Afoe FHTALELE VDTAYA
A A Jebged, olgd ZHANE B8 AYE &
HEL gz vja A =2 g43trh ole AA
2 VDT Adel 23t #apr} £ o7 rt #=sf
A A=A Jelpd Adetn A7 5 vk a2y
VDT #ely 2% 3o vla) +83 74
SR S 5 gl Aol B 71 ABL
»astAY 98 WA Eo| o} ot H2 RS9
ATl e 2 Aoyt oA gt 7HEA T viA
g = jich

B AN e dE2Te F T8 Uio] 2F
A Age fFyo-enE praHed dze 7§
o #Age) VDT Al Ad=e dFe, 713
FRF A Te] AYHERe HHE Jolst
ge Aoz Jeyd, B d7dMe AAE AA
shAle wgtoy Zgdeor A% ey A Axr)
VDT &d#tet A J4d79] A5 A Aolrt
PR FHEFL F Tl g F3A Eol A
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g 2EH 28 XEY A ¥Folzhe 84 AH
7t SEBAHA FAId Aole] HA T R &
dgE XA gz ARHeE JATFHH f¥s
Aol 8% 24§ sk AR FHE + U
£ d7o4A 71 gol 2| Ad vug F
¥ T (myofascial pain syndrome)$] 73-%ol o4
AT FRAEL gdes § dFNA Hales §
(1994) € tension neck syndromecl2tz 3o 1)
BEoe Wiwd £ 2y, o 53 Foay
H dolHle FE, 2) Holx F Ful ol¥e] T3
olvf eAX e 74, 3 HY FAY) ¥ %%
% Ev 93 (tightness) 22 2 715EE& 3 o)t
2 AFNM HE 7183 FAE HAE Holu B
TP A ofsgol stk AR E dAFelA o
3l vks} o] VDT HAYGAM & s2, BAFFH
o ¥uk ohel ST FEHT T oA EF
A T8, YT F9 A iRy 285
Mz EAE Vel vk E=F JAHen B2Y
ol 2KEe] Uehd F Uxs HolBo] ALl
el e IEolgly: GE Ry Ry & B
EE AR WA F 3ich dE Eo] 239
ALz 250 We] Ao wel o] Aol
Fge] gt B EE o7 Ev 1 LY BF
S F4E F 3le] olE Alolel] tgo] oyl
Velersted (1993) = Z&e 3% 4221Ee 42
T 8% (trapezius myalgia)ol 3§ ZAlolA
FEZA ZFE FHE VIesidoy ole AR
AR 258 1 #%2Ez F30 gy Bysn
AXNAY ol 9z 23T A7t Bel 522 §
sk & dA #A7E vk Chiang(1993) 9
AFNME AAFHARE 35 (shoulder girdle
pain)ol&tn &ted Hales F°| MAIE 7153 |A}
A B3} ol7f, R BFH T ol 4E
A e MR AAE V1FeE ANEEY o
7IME BEF 8o, & oy EZolgtn 3
o FEAR o8] JAAEE THE F e £
£ At o]l A B ulel o) e S
i o7 7] & 807t AHEEHI glon, ole
e dAelE i Esle AFRE AleldflME 1 3
HES vln BAgte o slo o2l BAE AF
%k, ANSI(American National Standard
Index) oA NIOSH2] 7oA AlLgd 4d A

o3 g e ejnjoME weAl I FPEF
o] AW ¥EE ME A& FAY v U goz
39 AFNME FHAAYEFY HHS A183ln
I Zhzre) el dish Ag V1E 2 A e
HEd) goud dF ANE N2 dlg MY 5
UEE stojol & Holt},

A 2234 A B4 4de & LA 9
A o Ax, dd, 33 84 9o A8 FH
A 8@, AL, &8, AN T §9 84
Eol Hfdoz gl Rez FHE Mol
Aol JAM= AL FBH F4 549} ofgt
A A 2l FEig AgA Ahige] AgE A
7t B uehd AdE $3xe Hrh, X85 2
B Fo $Fo AR o2 ge] EAsAE
Berquist $&(1995) HdAQ Ao g glo
22y B4l Fa4de A2E 92751 gley FA
A a#dE e F 7N AdFY B4
o #Adte AL Ec] wjE HFolHoln H§Ho)
o o]x}H ¢l o] E (secondary gain) 2 EFE gl
o] F8A 847t @ol LTS B8] Lolof T
o Fa ity E=F ol# @ 5o HAA) B
Yo 33| wel 2= 9 A 2A 9 Adx
FE & F Jonz 2ANE Ho dIF HES
€3 2% AEES Y AoE JdiHEe WS
el A ViE e @2 B Htn AdnH
of oJ&dt A} & £UE HEUHE FoAA e
A ZAY B F AR 2AF 9 JaEA 3eA
HE e 259 A3 =88 Y § s
2} A zhghct,

2 AFolMe AT Ag DAl VDT AHew
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