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Abstract

To investigate the work-relatedness of carpal tunnel syndrome of some workers at
packing department in a rayon manufacturing company, reseracher studied the symptoms and
physical sign related to carpal tunnel syndrome of the workers at packing, yarning, and

washing department. The results are as follows:

1.By the results of ergonomic study, the packing work had the considerable probability to
develop the carpal tunnel syndrome.

2.The prevalences of symptoms, physical sign and case by definition were higher
in woman workers than in man workers.

3. In female workers, the age-adjusted prevalence rates of symptoms were 116.1/1,000 in workers
at washing department, 116.1/1,000 in workers at packing department, and 70.1/1,000 in
workers at yarning department. In male workers, the age-adjusted rates of symptoms were
92.1/1,000 in workers at washing department, 210.1/1,000 in workers at packing and delivery
department, and 0.0/1,000 in workers at yarning department.

4. In female workers, the age-adjusted prevalence rates of physical signs were 119.5/1,000 in
workers at washing department, 104.4/1,000 in workers at packing department, and 84.5 in
workers at yarning department. In male workers, the age-adjusted rates of physical signs were
65.7/1,000 in workers at washing department, 59.0/1,000 in workers at packing and delivery
department, and 176.9/1,000 in workers at yarning department,

5. In female workers, the age-adjusted prevalence rates of carpal tunnel cases by case
definition were 123.1/1,000 in workers at washing department, 117.2/1,000 in workers at
packing department, and 60.2/1,000 in workers at yarning department. In male workers, the
age-adjusted of cases were 355.9/1,000 in workers at at packing and delivery department, and
0.0/1,000 in workers at other two departments.

6.The most of female workers at washing departmetn had the work history at packing
department.

7.We concluded the carpal tunnel syndrome of female workers at packing department were

work related.
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MY S F (I EFTFE)L &5 w(Carpal bone)2t 42 Uch(Transverse Carpal
Ligament)Alo] 2 Zuh= B F417% (Median Nerve)o] i} FE& xFHo A WARE Ao o
2417 et FFLF VMY EUNARLE o ArHKasdan ML, 1991). FIUEEFFZL 1863 James
Pegetell 2J3} M&o2 7lg Hdon o] YAAZ} Bk 22 19473 BrainFo] &2 yt
HE3UE st 6B FIHEFFIRAE BastAA Y dch(Brain RY 5, 1947). @2 $2Ed
FF¥TY FE ] A felvety Eas goy o3 nje4Ele] duitFEnie] F9 10vtddy 99
BLZ, %S EFY AL &l EAks 52, A4k 1497) Hoj, xle F 9= d™Hel uwlel F
781aL o788 9 45MI0lA 544 Alolell 7HA 2 UES Ml Bt (Stevens JCF,
1988). 8 IRAEMAAME 15% ZIR % ol ojgl= Hog el on(Masear VRE, 1986),
A dEFEdA 22AEA A= 4 12%(Morgenstern H 5, 1991) 3 62.5%(Margolis W £} Kraus JF,
1987)2] F&0] A&o| HERAIATFE T3 Rastdct

FHUE dFFE YA 242 ol$ thadsie] B4 &4, FoiEols A, Ay,
TE ¥4, Bxd, dHolkx= WETY AW d#Fo] 2don, 44 Uil HAE FEEg W
e = ddFeidden &5 EAo R AMgste Al FAlste Feodx dIHUL njF
cocel  =igol  oshH 1988d AMe|X\ o} itetAzielFolN FHHEESFFOE AP Hae
7,214 Qld] o] 3,423 (47%)o] 2z} A Ze e Hastga(CDC, 1989), Posch%(1976)2 36%
o At A gzt BAH AL Bt .

Felviete] F-e QoM FHUEHEFFEY UL W fEE0] ZalEo AR Yo, w
2] Q4B iy dFEITte] gl AAFoltHZAgAlE, 19910 AAFEF, 1990: 4EES,
1983). uletr fevtetolM st dFFIol T2AONA UBY Z9 2 AJdAFY AR E 2est
7] TRIY A Aolrh. felvtelold APd JiHEld FF L R B EF A=A TEato) it
At 237 13 odden(o]dAF, 1991), B AAA AlxGA AR ZF=} 4295 90| 71y
dE¥ 2o Aol HaFdrholfAs, 1992). i} o] HIlofx] guiel E TIE B4
S22t & Ev HAE At olFoAA] Yol MAMEE B AAA AMRYA EAEAM 222}
U AL A ZEF iy AGUligol st AFHAJA 2ALE AASIR lEEMo TF3=
S22} ERREA ZEALE AlolY FHUEEFFE A FAAU olYH LA & zAlslo AP F23
Zol o3 FHE v2E A=3tdc)

Table 1. General Characteristics of Study Subjects

Male 27 62 23 112
Female 41 27 72 140
Total 68 89 95 252
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1. Z A4

ZAANE B QAAAHZGAN T2AHF Ao gle TEA} 311Feld oyt IR, FAR
A, WARME #Hoslnes 2RUPo] ol BEMojM st EArjddo] H RE EX, FE, AA
AMoA TR JdAda2x 11293 AAHI2x) 1408 F F 25270l gt (Table 1).

2. 2AMH

Aol e T2AESE FA 2| A 22AEL Aol JFWEEFFIS oAZ £ AdeA
o7l 93 QzhEetael ZALE 19919 8Y ANFTUAET o] osf AAFHAR(FRZ, 1991), T4
9l o|3ta b= 1992 1Y 14UFE 1747R] 199 gatell o3 ATt FHAXAIRME= A
A5 o] &sle] AZAZA TA QAFIAEZA 2,3,4Ux &7y &5E9e] §F, ol dE
ng zastgdon o|dty AALE A= Tinel sign, Phalen sign& ZA}stgich Phalen sign 973
GEES 187 RN FEANA A g2 &gl FFeolu AMIFYol Uehs e
s}9ith. Tinel signe €8 %o 4IE YRS FFaAA AFAUB AN Aol o] d22E ehid
oz stgdet. 2 ool wxW zhdAd ARTY AAWEY, HuAE, Fo, ¥Ed HEF T
ZEIdZEF 2 AP ARG izt oA zap HERAME AL

fo do a

B g5 B B

XA a2 BE o4 Zoakeld o|&8 Agal &Fe FZ(palanr flexion)o] Wi
A, a3 AR dojdrh WAtz A2E YaplolIE AL HElR FAIL oF 7-8kgddl E
ABA ] AHITZAEL o] YAAHOIAE 22¢ 02 Ho| EAcarterd] Y carter?] HY HAFE
o BolA TRAE Aulel LBl 7192, EAAE 2AAUC oy UM &&Fe] FZ(palar
flexion)?} o}& 8 ulnar deviationo] Yojuin o2yt Hato] s1F2ch 1200702t 7H8std =}
TIY tE o] o) FtUEdFFEol oF71E 4 At

Sute Yosle YT UL A Al ZE g e +A4Y @i kg T
o AlojA BARANE Warte ¢ sta ek o)yt Atgde]l 1] WA+ Hol2g A7 B
2o] twisting ® bendingo] Yolutx, Ho|AE & ul AlolRe WAL wiFo] €I st &H
o] flexionz} A (forearm)?] inner rotationo] Qlof il

(2)333%
FAZT RN AR Bt S AL 7-8kgHE MY cakeriulE FAHATI Boll R7] #
A a9l golzlxl Exnglz, Aol BUR th] o] 5ag oz o} trhe otk B R=
ZAgA) &5F2] flexiono] deojdrh.
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(3)VA+33
th AN & MU UM thE E8 27193 $8E A= ABAAM 8 uiges A
© Aol e dl, olZ& &uiete] UdNFe A UHEYE Fol FHUEEFFITo) WA=
Yol € 4 slon, AARZHolAM et M s A& Zouy] #13l &8 A A A wE
SEZ g3l gle] olAx FIUNIFFT YEedel E 4 otk

ir

()2
FA 23 FEAANE AN E d YAEFFMLol= tUEd FFF UES ded B2 Y.
334 A7 de FAE wAHA dsich

2208y o3

FHIE dSFol BIAHE T4 T4 HE4IEAY Ff ArlMe U dden FdA
FAE 11.3%, YAXEZF M= 18.5%F Rodch AFEEE 40uolq e FAFAE= 23.8%, X
AHME 50%8] TAEE HrHTable 2). A3 2AY ¢ FHYILES BANAML 22219 3
£ 55.6%, XARAM T2} 60.9%, WAMEAN 22} 18.1%H o0 dgo] Frlytel el T4 &% F7}
3= Z%E& BYcHTable 3). HEEE2RY AGIEAE AR vy F9 59 dF 2N o4
ZEA &S I4AEE HAD HE2EAY e ERY SURAIEAI} FIARM ZEAREC &
2 348E Y WA A2 2AY] A 2 xolst FHIA] EUch

FieE @S dol BYUEE oY LA PSS AH4ITEAY FE HalME 17442 M3
EUT FALNE 3,26, YAZAFAME 3.7%F vt Aol Frigel ulE S A Moy
4 ¢l%lcHTable 4). AZ 22} -9 FAFMY 22219 33.3%, ZZFA 2219 31.7%, AA}
KA 2221 15.3%71 oYY Lo PE& Rorl dAPeo] Frie] wel YHEE FUsle
A8 RAo FAITLENY T YuUrHTable 5). HPIEAI} AH4222HE A2 1)
AY ZE JAHRAME Al FY A DTAA Q2227 82 FEE€E B3 FE42E2AY
AL WAL 2 9888 2o 44 22AHY] ZFee EZY JUFAIZAI FIXAM 2
ExtEc ¥ Y4EE Rch

- NIOSHS] AR elof o3l 442t oy 4 o] FAd e Z¢E JFIUHEFTFE AVAE
FY Ze dAT2A oM FHHEESFFo]l At FHe EF 9 UMM 1] g3
ERE A= Ea8tx] ¢dottH(Table 6). o922t Z ZHHAM 9 BAFAo] 2p2t 29.7%, 33.3%
don JAEME 6.9%F 2 S BAvh. TRFA W FIFXM 2R FL Aol F7
ol mel fE&l wolAle Z¥E& BicrHTable 7).

AHE BFE33t] 7t FAuicty] siued VA FLELE, oYY 4P JEE, AUA EX
F ALY A3 @4 B FEILE XY P AT 21012 7R wokS oy AA F8E
2 23]3 VAREAZL 176.98 71 waton, ABFolo] ¥ A EXE XY U AL
355.92 71 &ot3 thE A& § A$E ¢lolcHTable 8,9,10). 49 A9 F434E IPY
Aot BEAEAMIL 116,12 AL BEE Ao o4l PHET ZFFAMY BAFAI 42
104.4, 119.58 F4FLHclE JAMEA  2E2x184e] xjolrt 4t AW ZH & H4cHTable
8,9,10). ABVY2of W RKEES ¥ FF T W ST AMoirt A#AI} 9ldon 442 F
£ EARA, FARAI} v FEEE R JAAMEAME 60.22 100.0 W& §88&& Rdch
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Table 2. Percentage of Symptom Complained by Department and Age Group in
Male Workers

Age\departmetnt Washing Packing or Carriage Yarn
20’'s 8.3%( 1/12) 0.0%( 0/7) 0.0%( 0/5)
30's 3.4%( 1/29) 18.8%( 3/16) 0.0%( 0/12)
40's 23.8%( 5/21) 50.0%( 2/4) 0.0%( 0/4)
50's - - 0.0%( 0/2)
Total 11.3%( 7/62) 18.5%( 5/27) 0.0%( 0/23)

( ) : No. of symptom complaiened/total number of workers

Table 3. Percentage of Symptom Complained by Department and Age Group in

Female Workers

Age\departmetnt Washing Packing or Carriage Yarn
20's 50.0%( 1/2) 0.0%( 0/1) 11.9%( 5/42)
30's 41.7%( 5/12) 50.0%( 8/16) 20.0%( 4/20)
40°'s 60.0%( 6/10) 61.1%(11/18) ' 33.3%( 3/9)
50's 100.0%( 3/3) 100.0%( 6/6) 100.0%( 1/1)
Total 55.6%(15/27) 60.9%(25/41) 18.1%(13/72)

( ) : No. of symptom complaiened/total number of workers

Table 4. Percentage of Positive Sign by Department and Age Group in Male

Workers
Age\departmetnt Washing Packing or Carriage Yarn
20's 0.0%( 0/12) 0.0%( 0/7) 20.0%( 1/5)
30's 6.9%( 2/29) 6.3%( 1/16) 16.7%( 2/12)
40's 0.0%( 0/21) 0.0%( 0/4) 0.0%( 0/4)
50°'s - - 50.0%( 1/2)
Total 3.2%( 2/62) 3.7%( 1/27) 17. 4%( 4/23)

( ) : No. of symptom complaiened/total number of workers
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Table 5. Percentage of Positive Sign by Department and Age Group in Femal

Workers
Age\departmetnt Washing Packing or Carriage Yarn
20's 50.0%( 1/2) 0.0%( 0/1) 11.9%( 5/42)
30's 16. 7%( 2/12) 25.0%( 4/16) 15.0%( 3/20)
40's 40.0%( 4/10) 38.9%( 7/18) 22.2%( 2/9)
50's 33.3%( 1/3) 33.3%( 2/6) 100.0%( 1/1)
Total 33.3%( 9/27) 31.7%(13/41) 15.3%(13/72)

() : No. of symptom complaiened/total number of workers

Table 6. Proportion of Cases by Department and Age Group in Male Workers

(No. of case workers /total number of workers)

Age\departmetnt Washing Packing or Carriage Yarn
20's 0.0%( 0/12) 0.0%( 0/7) 0.0%( 1/5)
30's 0.0%( 1/29) 6.3%( 1/16) 0.0%( 0/12)
40's 0.0%( 0/21) 0.0%( 0/4) 0.0%( 0/4)
50's - - 0.0%( 0/2)
Total 0.0%( 0/62) 3.7%( 1/27) 0.0%( 0/23)

case definition: positive symptom and positive physical examination,either

Phalen or Tinel sign

Table 7. Percentage of Cases by Department and Age Group in Femal Workers

(No. of case workers /total number of workers)

Age\departmetnt Washing Packing or Carriage Yarn
20's 50.0%( 1/2) 0.0%( 0/1) 2.4%( 1/42)
30's 16.7%( 2/12) 18.8%( 3/16) 10.0%( 2/20)
40's 40.0%( 4/10) 33.3%( 6/18) 11.1%( 1/9)
50's 66.7%( 2/3) 100.0%( 2/2) 100.0%( 1/1)
Total 33.3%( 9/27) 29, 7%(11/37) 6.9%( 5/72)
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Table 8. Age adjusted rates of symptom complained by department

Washing Packing or Carriage Yarn
Male 92.1 210.1 0.0
Female 116.1 116.1 70.1

Washing Packing or Carriage Yarn
Male 65.7 59.0 176.9
Female 119.5 104.4 84.5

Washing Packing or Carriage Yarn
Male 0.0 355.9 0.0
Female 123.1 117.2 60.2
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V. E9

FHEE 4 FFZolt £5 2] w(Carpal bone)2} ¥4 Qlr)(Transverse Carpal Ligament)A}o] &
Athe B F41% (Median Nerve)o] it EE x13goe ] UAEE ABO TN Y2 oy 23
TE M Edn, O FRe2E FFAF AudYe o4z B2 AdE a3 x| ¢an
FAF A3E HolA Ho, oY F4L B3] ofzte] UEy ol: WuB FWY] My
doiuhle] o] Huixlo], =23 ¢dg F714717] jBolaidict oluy @
oM 7Hiut &8 ZEAY ExX2: HA A G4 RolZlx yr}t Iy mEE 2] Boju
AI7AFE AjRfEo] £o2 wixle YAE HolJE ¥t sPAgozE YA gz} AL
T BUAL =R, S0 A2 AL 2akgAlSo] tiEHeg A deiA gliul(Margolis®} Kraus,
1987: Falck®} Aarnio, 1983), Tanzer(1959)7} H%t ¥4I o) osle siweide] 9] ot
Yol F7hste Zat olafyt Ay} H3o] ol Hog Ay}

Tt BaY RAAA AzAM ZEAEY FIUHIZFI L o] A} o|HElL ZE
ol A¥Aez At Hi W dFERIIL AW R (LEYE, 1989 NS, 1991 o]LUS,
1992)ol] w3t AlH Ao FA7t HalUs e Aot Jeu i wiEEa o2 A3 23FA
AR gow FAHAMNE Ay ARoR FHUD 9lon 53] £THYSF IS T4 A =
THUE YOR gold oz d&Hrh A A Fe AN AJHABVE 23 HAYB]
W o]dE AMAFt gtk B3 glon I FoME FIUEYEFILS whEziolA WA
= tEHQ YA AR o T QAlE 7 QlrH0fficial Statistics of Sweden, 1986).

T2t felvtetelld o]yt Ao cit BAlo] EFtn AYE ArhE Ex] 94 Q= AAo]
Th XFF ARG Aabd SHHEEIFZOZ Ay AL L Flo] B AAA ARYgN 222}
830l Agolth. FHUEEFF o] & ATEA] gt AL 22al FLARATUS] HAY HEPA}
Bl fle o= 73w fHH o2 e JlUEHY FFF Y 4§ A 2EAE] F4A%A
o 22A7 HA A B9 Wl WEU 2o gzt dustd AL, KA, 224,
wAAA T FAMzdo] glol W] AFAUAA AYgugTo] Bt s AS
i Fel H2| ¢h7] wfEolch

7HdEld F¥FTE Ahdele 718 $2 P 2AE 9 AFAEAAZ gy Ty
ol WS I AMALE 0B 0EFEL Ajto] 2053 Tt Aulst @ FHE AMog
SE2AREOA A &317l dA] drh uely AFUAEE A 2EAEA LAY JIUEYZFER
ol AdAAo]l A ANE U7l ¥ olFo) ty TAE W AAASTAAE AR YA of
g0l glemg EZaAbe o]Fol oyt 34 W ot 2Ag ZAlSle] XAEE nago gy Y
BTl Uiyt A2 E A3z} sgdc)

38X 40 uwtE &2 Tinel W Phalen signoll 2% F8-8, AWRoo] 23t §H o] 2}o)
7hve A2 o8 olf7t g 4 Ao AHME Azt Fapwhye URE q Folxs} rlErie
A& Rstoiof rh Fufollq Hol ol $TEYEFI BAEL oy AZA

BEE(1983)2  44.6%, 7T H(1990)2 73.9%, Z-221E(1991)2 61.1%0)A Tinel sign YRS
%151 Phalen sign& 2}z 66.6%, 73.9%, 42.6%0lMd UGS Hoth o|WA5(1992)e] AFoAL
Tinel sign2} Phalen sign®] YUZIE7} 2t} 43%, 45%2 o] AR} tha ubA Usich wHdolA
AL Balg g2 ¢ ey 7o vy AP Ao TR g 22AES o2t

fr
I
-+
)
ol
N
AL

L =

o15e dAFolA UATI} A LA WP ABVFES th2r] wRolAL HABAA Aty
FUAL Vo] AYHAAY Aol SARY HolFel= 7AW + 91 ReT A2y},
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38, ol¥dy A, AuA e ulE AP RIAE Y SolxEs ZRAlF e wel Aelrt o}
Zor} o5 Aol ot FHFT L FE UAEE o Holxrt HWa, o|RALAY FL W
ZEZ W2 U Bolxrt &3 AR wEE Zo] wiaA MR AHYditke AE o 4 ok
atetd F4, ol 4, AVFAFTES FTUY o P2 2AtolM EHFA 2} FAFAMTL FARA
Hop sHEEdFFE FE 0] wria ZEAE 4 vt gy AT HAU A7} RN
ol 71 JHUEEFFIL UAVbsdol wrie Ag ALY o FIAFAIFANAME 2 FEE&S
Rol Zof oyt A 24 o] thE 7hHedoll thste] Stopxolrt. I A3} BARA IF o
42 2Ate] thREo] ERFAMN ZRIAY ZHE 71 AldEdel Wl wets & A7)
B B AAA A2AA FA 2|2} IF ZEAY] FE ZPFAMNY IR FHUE ST UEE

2all
Eorle A& AEX2ch

V.4

FHUEEFFF YA 2 A A z2GAH 2ZRA T2Ag ozt 2 Y4
F& whsh7] 913 ERFAMe} AT FAFA W FaHEA L ZEAE iy
FHUE FFE E S ZASlA ofele] ZAEE =23lglch

1.2t 327zt 71 el dFSFF d87bsde] 52 AYGS e X2 ZAFAMUCH

2.7 HEldSFE BA FA 9 ol 4d, AV YUY KFHEF BEF AHIEA HHE2
2} Rrch &alch

3.9 AE U EEY FAHILEL AG2EAY B¢ FAYAM ¥ET 116.1, EFFA 116.1, H
Al 70.1019len, YAy Z2ale] FeE FANA 92,1, 2R W@ b 2101, dAF 0.00] ek

4.983FE ¥ BEY oA JPHELE AH2EAY ZFe BINA AET 119.5, EFFA
104.4, WA} 84,5900, Y22l A9 AA 65.7, XA o vk 590, WA} 176.9% ¢t

5. 38FAE ¥ ABFo| gy EFEI FEEL A4GI2AY B¢ dPE FIAFA 1231,
EAEA 117.2, WAL 6029800 G222 F9 X @ 4 355.90]5 EHF-A & 0.00]%ich

6. 3ARA L] T2 At tif-Eol TR Mo ZFY Z Yol arh

7.919 A4S FYst] ZFF Mo URY MU EFTFE S AdABIAEl UF

& A& el
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