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Carpal Tunnel Syndrome among Service and Manufacturing
Workers with Repititive Motion Tasks
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The objectives of this study were to investigate the prevalence and risk factors of occu-
pationally related carpal tunnel syndrome (CTS) among workers employed in services and
manufacturing industries analysing the sensitivity and specificity of clinical symptoms
and signs. Three surveys were made for this study. The first survey was done for 1,447
workers employed by 25 companies. The jobs of the employees were repetitive works at
VDT and assembly lines. Therefore, employees could be divided to two groups, doing
repetitive works and non repetitive works. The second survey was made for 189 workers
who were randomly selected from 517 workers complained some symptoms at their hands
and wrists. We examined their symptoms and carried ¢ut neurclogical examinations for
CTS (Tinel' s sign, Phalen’'s sign, pin prick test, carpal compressive test, toniquet com-
pression test). The third survey was made for nerve conduction study (NCS) for 57 work-
ers who had shown positive signs for CTS.

The main results of this study were as follows:

1. From the first survey, we have found that there were significant statistical differ-
ences in getting uncomfortable neuromuscular symptoms by sex, job type, total
working hours during a week, duration of current work, and kinds of work. Odds
ratio in male vs female, repetitive vs non repetitive, service vs manufacturing com-
panies, total working hours during a week, and duration of current work were 1. 867
(95% CI=1.467-2.377), 1.680 (95% Cl=1.121-2.279), 1.663(95% CI=1.213-2.279), 1.016
(95% CI=1.006-1.027) and 1.283 (95% CI=1.097-1.501) respectively.
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2. From the second survey, we have found that 46 peoples (25.0%) were positive for
one or more than one signs in neurological examinations of NIOSH criteria. Positive
findings from neurological examinations were high among workers of low level of
education (p-value=0.008), manufacturing jobs (p-value=0.00), long hours a week (p-
value=0. 028), and long duration of current work (p-value=0.00).

3. From the third survey, we diagnosed 35 peoples (61.4%) had CTS by NCS. They had
abnormally delayed latent period or velocity in median nerve conduction velocity.
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AFAE A4S AN 4R8I, FF-
HE 4273 A Abel, 3F-8F A 2
ato] F A EH R NAHEHALE Al
gl (ggEa fgel, 1997). 33 2AMe AR
olgt HE-olof oj& Lelvielel thga TE WA
HAH AA7EE A e5te FIRFFTE s
Art

O BEFLEANAS] ¥H#E7] (median motor
distal latency)”7} 4.0msec ©]3¢l ZA$(d=
%, 1993)
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Table 1, General characteristics of subjects

msec Btk d® AL Q0IAFR BAF, 1994;
Pease %, 1992)

® A5-3F 72417 FE719 2] (median to
ulnar sensory difference)”} 0.3 msec °j4td
B (YA F, 1993)

® A%FA72) AE(median nerve amplitude)
o] 20 uV °J&iQl A% (484 F, 1993)

ATZEn
1. 1R ZAL

ZAF e F L4MUTILE e&T0) 1,140%
(78.8%), ®Blx=&Te] 3079 (21.2%) 1At} ¥z
€ 94 6688 (46.2%), <A 7797 (53.8%) 1
ot A% ¥X 8 EY 204 nlo] 107%(7.4%),
20Th7t 99973 (69. 0%), 30~} 28578 (19.7%), 40
Al ool 56 (3.9%) 22 20ti7l FHE o
7PE Bt 2&FEL & olst 739 (55.7%),
HENE o1 5879 (44.3%) <10t ZE4H = Tl

Number (%)
Total Exposure group Non-exposure group

Sex male 668(46. 2) 527(46. 2) 141(45.9)
female 779(53.8) 613(53.8) 166(54.1)

Age(years) < 20 107( 7.4) 84( 7.4) 23( 7.5)
20-29 999(69. 0) 780(68.4) 219(71.3)

30-39 285(19.7) 228(20.0) 57(18.6)

40 < 56( 3.9 48( 4.2) 8( 2.6)

Education high school graduate 739(55.7) 602(58.7) 137(18.5)
college graduate 587(44.3) 423(41.3) 164(54. 5)

Marital status single 950(66. 4) 740(65.9) 210(68.4)
married 480(33. 6) 383(34.1) 97(31.86)

Work duration (years) <1 360(24.9) 263(23.1) 97(31. 6)
1-4 800(55. 3) 637(55.9) 163(53. 1)

5-9 227(15.7) 191(16.8) 36(11.7

10 60( 4.1 49( 4.3) 11( 3.6)

Type of industry® 1 542(37.5) 462(40.5) 80(26.1)
I 328(22.7) 186(16.3) 142(46. 3)

i 249(17.2) 204(17.9) 45(14.7)

v 328(22.7) 28R(25.3) 40(13.0)

* | (Manufacture of computer and electrical equipment), T (Publishing),
Il (Telecommunication, Compu-ter and related activities), I (Financial intermediation)
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& 95078 (66.4%),

(Table 1).
EE2TY Bxd
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71& 4809 (33.6%) 010t &
B FAAZEE 1@ o2 3607 (24.9%), 1-5d vl
¥t 8009 (55.3%), 5-10%d =t 2273 (15.7%), 10
3 o) 608 (4. 1%) 22 1-54 vI9t FAbo} ik
F o]dg F3tzn AU FF AE 74 T o
AgE 17 5427 (37.5%),
%), 3T 2497 (17.2%), 4T 3287 (22.7%)°1™h

FolAY &7 &8 299 25
A2 147 S0} £8 299
JEALL

A2op),

2% 3289 (22.7

=7 Aol ikxuve Aoz xFTAA FdAe
4527 (39.5%)°1A2m, ¥k&TodMe 657
(21.7%) 1. =% 5% A, 4%,
AEAR T A7EA 207 FBAYAZYL, @
A FAZ, AF 2 4FFH T AYH =
A4l F4L vi=dHGA 48 3 4F ©
g g ztol7t dAeH, =2 e 48,
FAZIZE, AF 2 AFEEH wet 28 fFHE
AR E {4 Aot AU x=2FHIY &
# 8 F99 28AAA T4 FEEC ER
€ AA4el, FAPIZ gleid e 109 pitte] 7

s 9

Table 2. Prevalences of neuromuscular symptoms on hands by type of exposure, demographic and occu-

pational characteristics
Number (%)
Non-exposure group Exposure group
p-value p-value
Symptoms(-) Symptoms{+) Symptoms(-)  Symptoms(#)
Sex male 122(86.5) 19(13.5) .003 359(68.1) 168(31.9) .000
female 120(72.3) 46(27.7) 329(53.7) 284(46.3)
Age(years) <20 17(73.9) 6(26.1) . 445 43(51.2 41(48.9) .318
20-29 171(78.1) 48(21.9) 471(61.2) 303(33.8)
30-39 46(80.7) 11(19.3) 137(60.1) 91(39.9)
40 < 8{100.0) 31(64.6) 17(35.4)
Education high school graduate 110{80.3) 27(19.7) .485 362(60.1) 240(39.9) .698
college graduate 126(76.8) 38(23.2) 249(58.9) 174(41.1)
Marital status single 163(77.6) 47(22.4) . 548 442(59.7) 298(40.3) 797
married 79(81.4) 18(18.6) 232(60.6) 151(39.4)
Work duration <1 78(80.4) 19(19.6) 115 187(71.1) 76(28.9) .000
(years) 1-4 126(77.3) 37(22.7) 367(57.6) 270(42.4)
5-9 28(77.8) 8(22.2) 99(51.8) 92(48.2)
10 < 10(90.9) 1091 35(71.4) 14(28.6)
Type of industry# | 71(88.8) 9(11.3) .048 299(64.7) 163(35.3) .001
I 105(73.9) 37(26.1) 89(47.8) 97(52.2)
Ii 33(73.3) 12(26.7) 125(61.3) 79(38.7)
U 33(82.5) 7(17.5) 175(60.8) 113(39 2
Weekly hand use time < 24 42(63.6) 24(36.4) .154
{hours) 24-39 187(64.7) 102(35.3)
40 < 459(58.5) 326(41.5)
Type of main job data entry 221(52.2) 208(47.8) .000
communicative&programming 250(67.8) 119(32.2)
manufacturing 211(62.8) 125(37.2)

# 1 (Manufacture of computer and electrical equipment),
I (Telecommunication, Compu-ter and related activities),
Neuromuscular symptoms on hands

Symptoms :

I (Publishing),
IV (Financial intermediation)
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Table 3, Logistic regression analysis of risk factors on clinical symptoms of hands

Coefficent Standard error Odds ratio 95% CI
Sex .625 .123 1.867*** 1.467-2.377
Weekly hand use time (hours) .016 . 005 1.016*"* 1.006-1.027
Work duration (years) .249 .080 1.283** 1.097-1.501
Type of exposure’ .519 . 206 1.680° 1.121-2.279
Type of industry® .508 .161 1.663*" 1.213-2.279
Age*work duration -, 006 . 002 0.994** 0.990-0.998

*p<.05, ** i p<.01, *** 1 p<.001

F=

$: Type of industry(0: services, 1: manufacturing)

el A FAPZEO] A8, JFdME &8 - A
gol, dFFHA oM E d¥Ye 1 Fudd
(Table 2).

HT 193 &3 &8 H49 B3, 4, WA
&, AY, FAgep], P38AY 5o SEUAA F
4 #FE FHEFE B UF EX2EHIAAREE
23 2t Agade namE 7¢ A 4, YA
2JAEAJAR, AFEY, FAAAL, BF
A FBAAZY, 9% GEA BN nEzg
o] BAHCRE #osint. AEBE oA FA
3 &3 &8 Bl A wawr) 1,867 (95%
A2 F2E=1.467-2.37T) 1Tt AFH W49 #A
Blo] &3 &80 EAYAR I8 x5 v
&7 e 1,680(95% AF33=1.121-
2.279) 012, JAFE4 dolxe M2 (E
AN, B, EEFER) Y AR EHFE ¢
AZIFEAZY) o HF mpule 1.663(95% 218
F7H1,213- 2.279) 019151, FAGAIzN B
Ae 199 (1A7D D 237} 1.016(95% A& T
7=1.006-1.027) o™, HRA FAIZE2 199 (1
@y maylzh 1,.283(95% 412 #31=1.097-
1.50D o1k, Q%A BRA FAIZMY TR
9 A= 0.994 95% 412173H=0. 990-0. 998)
o]t} (Table 3).

2. 2Xt Z=A

1) =A} CHAFRLe] 840 ol S2AEFT
(1) 25T F T AZEA (self-reported
carpal tunnel syndrome)

13} zAF A3} &3 &8 §99) 280734 34

: Type of exposure(0: non-exposure group, 1: exposure group)

22 HT 1497 o &8 299 & 4,
wwgh, Ad, @du], 3EARE =7 Hol gl
' A 5174 F A9 BAG =&Fo B 2% A}
tdate 1899 eldct. ol F WA FuH] AAF
BoB2A o BFAAE Audde o4y, A
23, % v 724E& 5l8ke (self-report-
ed carpal tunnel syndrome) A& 677 (35.4%)
ot Yuky BN o FI2RFFET & A
7454 B{FEE ALdtne FAHLZE {3}
A gttt GFIHY SIRFET FE A4S
FHES Y8yl 199 (26.0%), W3y 2
6.3%), AxY 467 (54.8%) 22 Ax¥, UFY,
uizlyge] golglom, &3t £ER9] FEAgiA]
HVDTHY 5 EFHEEE 40437 vigte] 39
(11,1%), 40Xzt olAbo] 647 (39.5%), BHAM F
A7) wEk e 5d wigte] 439 (30.5%), 59
ol4o] 24% (50.0%) 22 FAJAIZ B FAPIUY
F7te WE fFHEY F7ME RAFUAR, FHA
FE2E 17 46 (54.8%), 27 108 (20.8%), 3
T 29(9.5%), 47 99 (25.0%) 2.8 114727
>37Y wo R APYHYE ¥R ARF, FIERY
AL, BRAM FAPIRL, FEARIAE REF BAF
o2 fodld IV ET TWH AHFAoRA 2
o] & vehiigict(Table 4).

(@) 374 AF 7128 F2EEFFT (medical-

ly called carpal tunnel syndrome)

A FREHA ALFHeEA FAo FHFAA
Aujgdede) gziol}, #LES, FF v 34
£ 348 AAALAA Tinel' s sign, Phalen’'s
sign, pin prick test, Durkan's gauge& °l&
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Table 4, Prevalences of self-reported CTS by demographic and occupational characteristics {(among those
who experienced some hand discomfort anytime in the 12-month period)

Number (%)
Self-reported CTS
p-value
+

Sex male 4262.7) 25(37.3) .751
female 80(65.6) 42(34.4)

Age < 30 95(65.1) 51(34.9) . 856
30 < 27(62.8) 16(37.2)

Education high schoo! graduate 61(55.5) 49(44.5) .003
college graduate 43(79. 6) 11(20.4)

Marital status single 79(64. 2) 44(35.8) 1.000
married 42(64. 6) 23(35.4)

Type of main job data entry 54(74.0) 19(26.0) .000
communicative & programming 30(93.8 2(6.3
manufacturing 38(45.2) 46(54. 8)

Weekly hand use time < 40 24(88.9) 3011 1) .004

(hours) 40 < 98(60. 5) 64(39.5)

Work duration (years) < 5 98(69.5) 43(30.5) .022
5 < 24(50.0) 24(50.0)

Type of industry* | 38(45.2) 46(54. 8) . 000
I 38(79.2) 10(20.8)
I 19(90. 5) 2(9.5
v 27(75.0) 9(25.0)

* 1 (Manufacture of computer and electrical equipment), [ (Publishing),
T (Telecommunication, Compu-ter and related activities), IV (Financial intermediation)

T FIUEAEAL AEd AL F g 7k AL
ol AFAZA AR el Tztel FAYAY
e B$E NIOSH 71&9 #2#53F+ (med-
ically called carpal tunnel syndrome)2 46%
(25.0%) o1}, FIRFFE 2249 4wy &
A 4, 9%, HEARA gE Aole e
REFFEA Aol nF o) 36% (33.6%), HE
Z olAlo] TH(13.5%) 2.2 EAH o= §oldt zto]
£ 29 ¢FEgE £E853T B 49Y
o] 11 (15.7%), W3¥ 2% (6.3%), A=Y 334
(40.2%) 22 Az, 4¥E, Ao Folde
W, &3 £2599 FFAJARNVDTAR] § X
HE 25 40417 nlgtel 29 (7.7%), 4071 o)
o] 44 (27.8%), @AY A FAIZ WM e 5
d w|uke] 32w (23.0%), 59 oliel 149 (31.1%)
o2 ZAPAIztE FAPIZES] Frlel] WE fHEe

Z7t8 B4 FQlov, SFAGAEEE 12 3398
(40.2%), 27 79(14.6%), 3T 2% 9.5%), 4T
4% (12.1%) 2.2 1392347379 #2.2 AYH
e v% EAHOR {oli $EHEZ7E A
Gl A #olE BYTH(Table 5).

2) XUEabol 2Et +2u
&N

A FHAJA AAFELZA FA e FFAA
2udde] dzeold, e, BF e A
& 34%e FEBTF T (self-reported carpal
tunnel syndrome) ¥ Y3l @3 AL
22 pin prick test® ALstn FUAPAL w}E
BAAeR {3t Bl 52 FHES B I
o}, FEHFET (self reported carpal tunnel
syndrome) 2.2 AAALAA Tinel s sign,

oA
o
M
k>
i
2
a
i
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Table 5, Prevalences of medically called CTS by demographic and occupational characteristics (among
those who experienced some hand discomfort anytime in the 12-month period)

Number (%)
Medically called CTS
p-value
- +

Sex male 47(74.6) 16(25.4) 1.000
female 91(75. 2) 30(24.8)

Age(years) >30 106(74. 1) 37(25.9) .686
30=< 32(78.0) 9(22.0)

Education high school graduate 71(66.4) 36(33. 6) .008
college graduate 45(86.5) 7{13.5)

Marital status single 89(74.8) 30(25.2) 1. 000
married 48(75.0) 16(25.0)

Type of main job data entry 59(84.3) 11(15.7) .000
communicative & programming 30(93.8) 2(6.3
manufacturing 49(59.8) 33(40.2)

Weekly hand use time >40 24(92. 3) 2(7.7 .028

(hours) 40< 114(72.2) 44(27.9)

Work duration >5 107(77.0) 32(23.0) . 000

{years) 5< 31(68.9 14(31. D

Type of industry* I 49(59. 8) 33(40.2) . 000
I 41(85.4) 7(14.6)
fi 19(90. 5) 2{ 9.5)
Vv 29(87.9) 4(12.1)

* 1 Manufacture of computer and electrical equipment), [ (Publishing),
T (Telecommunication, Computer and related activities), I (Financial intermediation)

Phalen's sign, pin prick test, Durkan's
gauge® ol &% £I4HAAL, AEAD HAA F
3 Bz o)ALAL H de F | £ Z7
319 (75.6%), 359 (72.4%) o131t} (Table 6).

3) FRUEFZ JHE olXs 22

A FEH AZFAeRAM F£29 AFAA
Ao Az, FAEN BF T FHEE
€ Zhdle FIBFET (self -reported carpal
tunnel syndrome} #%& FH¥FE & 9F 2
A=EHAALNE B2 4 Agedy nAHlE 7
A7 4%, dF5A, 997 8584 FAILY
n33go] BAHoE RBITE. HA FHA
AFo.2A X9 HFANZ ARG o]
4, A4EdY, 5 B Fu4E A 334

74 Tinel' s sign, Phalen's sign, pin prick

test, Durkan's gauge® °©]&% FgubdAlL
A8 FAAL F & A FA o)l AFA
73 Al R-ge] ZHzte] ZAPAY gle Bfe 72
BZETE EHAFE § OF A 2HIAARY S
8] 7z g aclel g 3 AW A%, dF
£4, 437 @5 FAPIe nizgeol FAA
22 fosi i Table 7).

3. 3Rt =Ab

1) Z=AL CiaXte] B4of e MBETTHAL

AAAEHALE AP 3= 578 F ARBAE
AL B #I2RFETY AWEd HE I
A9 &% Ex AAAA FE7E o4 2 AA
oz FITRFFTLR ADE e 35% (61.4%)
olth. °le] BA 8] AVYE EMY HAH
AL el v FIRFFT JAVIEA o
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Table 6, Clinical findings of self-reported CTS workers

Number (%)
Left Right Both
normal(148) abnormal*(41) normal(131) abnormal*(58)  abnormal*(32)
Tinel s sign
- 141(95.3) 29(70.7) 123(93.9) 40(70.0) 19(59.4)
+ 7(4.7 12(29. 3) 8(6.1) 18(30.0) 8(25.0)
Phalen’ s sign
- 143(96.6) 29(70.7) 127(96.9) 40(70.0) 20(62.5)
+ 5(3.4 12(29.3) 4( 3.1 18(30.0) 10(31.3)
Pin prick test
- 146 (98.6) 38(92.7) 130(99.2) 53(91.4) 28(87.5)
+ 2( 1.4 3(17.3 1(0.8 5( 8.6) 2( 6.3)
Carpal compression test
- 128(86.5) 27(65.9) 112(85.5) 35(60. 3) 15(46.9)
+ 20(13.5) 14(34.1) 19(14. 5) 23(39.7) 11(34.4)
Tourniquet compression test
- 127(85.8) 28(68.3) 99(75. 6) 35(60. 3) 16(50.0)
+ 21(14.2) 13(31.7) 32(24.4) 23(39.7) 8(25.0)
Clinical signs
- 107(72.3) 10(24.4) 87(66.4) 16(27.6) 5(15.6)
+ 41(27.7) 31(75.6) 26(33.6) 35(72.4) 22(68.8)
* abnormal @ positive symptoms consistent with carpal tunnel syndrome
Table 7. Logistic regression analysis of risk factors on clinical findings related CTS
Coefficent Standard error Odds ratio 95% CI
Self-reported CTS
Age -.108 .044 0.898* 0.823-0.979
AgeXwork duration(years) . 008 .003 1.008** 1.003-1.014
Type of industry® 1.676 . 345 5.343*** 2.717-10.504
Medically called CTS
Age - 097 .048 0.908* 0. 826-0.997
Agexwork duration (years) 007 .003 1.007* 1.002-1.013
Type of industry® 1.641 . 387 5.163*** 2.417-11.029

*p<.05, ** o p<.01, ™Y p<.001
$ : Type of industry(0: services, 1: manufacturing)

3 AAAE oj4te] odds ratiox 1,067(95%A1 3
F7F 0.324-3.509) o)1, 304 olatel 3041 vlute]
3 odds ratiow 1.558(95%A18] 7+ 0.457-
5.311)clx, LE o3z} MEWE ol et
odds ratiox 3.056(95%418 77 0.971-9.614) °]
3, 71&9] vjEd 3t odds ratios 2.550(95%
AT 0.767-8.475) oA}, AAH FHE 8o

dolMe Zal FRAPAIZE] 40413ke)de] 404
Ztogtel]l W3t odds ratiow 2.279(95%41%] 3t
0.539-9.637) 013, dHA FAZIT] UM E 5
d olgte]l 59 olitell thE odds ratiow 1.731
(95%A1 2832+ 0.563-5.318) o1t} dFHE= A
29 R 2FAZH) S Auiag] (FER1AY, B
d, 2g83E8)l I odds ratiort 2.519(95%
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Table 8, Distribution and estimated odds ratio of NCV positive finding by demographic and occupation-

al characteristics

NCV
OR 95% CI p-value
normal abnormal

Sex
female 16(39.0) 25(61.0) 1.067 0.324-3.509 1.000
male 6(37.5) 10(62.5)

Age(years)
< 30 17(41.5) 24(58.5) 1.558 0.457-5.311 . 555
30 < 5(31.3) 11(68. 8)

Education
college graduate 11(55.0) 9(45.0) 3.056 0.971-9.614 .083
high school graduate 10(28.6) 25(711.9)

Marital status
single 17(45.9) 20(54.1) 2.550 0.767-8.475 . 1569
married 5(25.0) 15(75.0)

Weekly hand use time(hours)
< 40 5(55.6) 4(44.4) 2.279 0.539-9.637 . 286
40 < 17(35. 4) 31(64.6)

Work duration (years)
5 < 9(47.4) 10(52. 6) 1.731 0.563-5.318 .394
< 5 13(34.2) 25(65. 8)

Type of industry
Services 16(47.1) 18(52.9) 2.519 0.798-7.944 . 166
Manufacturing 6(26.1) 17(73.9)

A2 72 0.798-7. 944) 11 cHTable 8), (Table 9).

2) MAVTZHAL Aol ME X2HY FZAn TE
v |

ARAREHA 23 & oA FAY 208 Fol
AAztEge] A g A+e TH(35.0%), ©4
Zy, AZRRE, %, 244 F ok vk sle
A$E 13%9(65.0%)01%em, AFAAL o]
= A== 474 (20.0%), Tinel s sign, Phalen's
sign, pin prick test, Durkan's gaugeZ ©]-8%
FadEE AL, A AL 5§ R AAEE
S HQA BFE 16%(80.0%) °Iich $-&£9
ARBHREGA A FA& B 26l e 454
188 (56.3%), A A2x7NA 247 (96.2%) o] ¥A
& Bt ABARZA Ae #5¢E9M Pha-
len's sign® Durkan's gauge® °] &% $¢dt
HAY, $2&0Me pin prick testE A2 § fd
A} BAROR Ro¥ A4VYE B FAG

3 MANZHAHE 7IE2E Bt XEaze| ozt
=2t ROl

ARAEZHALE 7|82 8o $2] FFAA A
vlggelre] 44 gdEs} B2 g AnEA, Al
BAASHAIR $TASZFTFOR ATE 46& FollA
31&el A AAFA4E Vel 67.4%9 UAEE
Ben, £I2@FETF olYHEA Hand
Diagram¥ o470 §l¥ AL 68& FolA
38&EL 2 55,9%2 Eol=E Rl Tinel s sign
£ 45.7%%] N@E9} 76.5%9 Eol%x, Phalen's
signe 45 7%2) 1z%e 80.1%9 Eo]%, Pin
prick test® 6.5%9 U@T=et 100.0%2 Eclx
E 299 Durkan' s GaugeE Alg% £t
A Uaxe EolvE 56.5%, 70.1%%9ew,
gkt gdAe 22 50,0%, 75.0%% 2ttt
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Table 9. Results of NCV and clinical findings among self-reported CTS workers
Number (%)

Left Right Both

normal(37)  abnormal(20) normal(31) abnormal(26) abnormal(12)

Symptoms
paresthesia

- 23(62.2) 11(55.0) 17(54. 8) 13(50.0) 6(50.0)

+ 14(37.8) 9{45.0) 14(45. 2) 13(50.0) 3(25.5)
hypoethesia

- 36(97.3) 16(80. 0) 30(96.8) 23(88.5) 9(75.5)

+ 1.7 4(20.0) 138.2 3(11.5) 2(16.7)
night pain

- 36(97.3) 19(95.0) 30(96.8) 25(96.2) 10(83.3)

+ 12.7 1(5.0) 1(3.2) 1(3.8) 1(8.3)
numbness

- 35(94. 6) 17(85.0) 30(96.8) 21(80.8) 8(66.7)

+ 2(5.4) 3(15.0) 13.2) 5(19.2) 3(25.5)
Clinical symptoms

- 21(56.8) 7(35.0) 17(54.8) 8(30.8) 3(25.5)

+ 16(43.2) 13(65. 0) 14(45.2) 18(69.2) 6(50. 0)
Signs
Tinel s sign

26(70.3) 13(65.0) 26(83.9) 12(46.2) 3(25.5)

+ 11(29.7) 7(35.0) 5(16.1) 14(53.8) 3(25.5)
Phalen' s sign

- 31(83.8) 11(55.0) 24(717.4) 14(53.8) 4(33.8)

+ 6(26.2) 9(45.0) 7(22.6) 12(46.2) 6(50.0)
Pin prick test

- 37(100.0) 19(95.0) 31(100. 0) 24(92.3) 9(75.5)

+ 1(5.0) 2(71.7 1(8.3)
Carpal compression test

- 29(78.4) 10(50. 0) 19(61. 3} 10(38.5) 2{16.7)

+ 8(21.6) 10(50. 0) 12(38.7) 16(61.5) 6(50.0)
Tourniquet compression test

- 31(83.8) 13(85.0) 20(64.5) 10(38.5) 1(8.3)

+ 6(26.2) 7(35.0) 11(35.5) 16(61.5) 3(25.5)
Clinical signs

- 14(37.8) 4(20.0) 11(35.5) 1(3.8)

+ 23(62. 2) 16(80.0) 20(64. 5) 25(96.2) 11(91.6)
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Table 10. Diagnostic values of the clinical findings
in CTS comparison to NCV finding
Number (%)

Findings Sensitivity Specificity
38/68(55.9%)
52/68(76.5%)
55/68(80. 1%)

68/68(100. 0%)

31/46(67. 4%)
21/46(45.7%)
21/46(45.7%)

3/46( 6.5%)

Symptoms*
Tinel s sign
Phalen' s sign
Pin prick test

Carpal compre-

. 26/46(56.5%)
sslon test

48/68(70. 1%)

Tourniquet com-

. 23/46(50. 0%)
pression test

51/68(75.0%)

* : positive symptoms consistent with carpal tun-
nel syndrome

(Table 10).
o #

A SEABC) 2 FhEHe AP ¥ 9
443 ¥ (Cumulative Trauma Disorder; CTD)
< FE2 FARUE AT, ohE £9E A, &
2, o2 FYsE 4x9 283 AR 22 B
27t A AatR oz AR % Aske} Lol
€ $5& fshe A%E R0 ARG 2
Aite FHGAARY F8 Y 8Fe uE
2, AR £HHP 2, T st 9,
RS Y, A AF FoBA, ABTHH
TFT A} APA dAEM dUE + de 8
el Eo|t},

FHUUTSAME Agjo] WA weh Fae] 4
MAFE St ALRZIAREE B Algo] FAF) 27}
3t glem, ol wE Ao Malst glo] &
o A A% AdAte F719) viBol Ay AR
& Fole 4L sahsle 227} BolH o ulet
2o g #ele) "eAde ZUEn glon Ay
AR FAole] AA7IFS Bl AP AAu}
€ F2 AUNY 2 A5 st e A%
olvb VDT ziate] it zd@eixxz 334
SRt Al g AW vk =

olr] o2} AN HmE HAH ARG Foje

5L 42 9 FA9 wEH g2 @ A& 4

A A T AT AR AAL FRAG FAHJA &
Ef 2z strld ZieiAle ¥3E A3 ouR] A}
€°] Hou A&l wHEA A Hefo] osf
FaAe g YA FH e T3 Ryl A U
B 8ot Sldle] 243 452 dedlE 713
A Bl {3 o) AEH IS A4, Az
g, FIELFEZ ([Bjelle §, 1979; Chapnik?
Gross, 1987) el Z¢8}x) g3 WA =,
Z2H 5%, 4% FEF Ao so Az
ol &, oA, ¥, & Tl Ueln 242, 28%,
THAE F olH 2WE BT T A =
Ber 5%, FNAFTE, B Aln Bd
o] B T LAYl AT Aol veiuA "o}
Ferguson (1971) & 233t 2Rizs) 29 z2st 2zt
A FAE dodln 2ARAY HIE o) &
HAE 2PPtn 9o, Turek(1977)e =
A 22 5%, ¥F ol9dx 2HA3} g
Ya Az @ oojghE Azo] e A&sE A
+ 2¥AS % 2 Y20 2y P =
¢ AN ZE AYF) FAY 7RG AYzA)
B3 A8 2% P Rale) Fris) ofgy] »
HE &Ho] 289 712A YHg Yoyl Aew
351 ik (Arndt, 1983; Raffle 5, 1987).

e MEFAeE A 2EAA YL ge o
22g0]l n%E T3 3, geBx Be 2Ex
o] AdE FA o8 8ol =250l ik
azy o] AWolopnz AA TAEI LA
ol &2 AYolVle sht A F, Achiy, 8w
H, dAFEHE =7 § oA zAdqa 2 =3
o] B2 tiEAQ Aot} WHEY 2EH 2 g
g Ao} AslE Ramazzini® 1813d¢] A7)}
A A ol f Aol YZikn Bug v i)
I #H(Kroemer, 1989). ¥ olag &9] A3
7b B 22, Relg A R dwra) Faa
2E# 20 7110 n AFsh 19600 24
eF7IFH(ILO, 1960) & wHE714A3 218 (repetition
strain injuries) & 2y o2 P slAr}

olse] ¢ 1989 @3l Bt A By
ST FH YA WPASE BT 146,900
Heg Busn 31o0 (National Safety Coun-
cil, 1991), EF VDT AN ZFAA Aofel
FHES 20-40%° o2y Roz: Ru¥w Qi
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(NIOSH, 1990). °l2igt FHgAseo =z 1y
v 82 TP 182 AAH xF u]Eo] 5,000~
50,0008 Fxd clzz w4 FARZ A%
Bagulgo] 20009 7HME BE ZRAEL A
BAe 50%FEE ARG ReE Hristn Yot
(Ayoub®t Wittels, 1989).

SAUetl e dFAT 5 2ZEHA F4e dH
£ Audd, 19899 ¥ d 59 A Qs =
AASaEY 2009E oGz AH 7 298 F
A Bage o765.2%), Z(50.0%)°] thE 79
wo} folelA ok, £(38.6%), 51El(36.2%),
£(34.5%), 5(29.0%), 3A1(24.8%)°] &olUrh
1996de] Y= T EA9 oz H3logd 89%H-&
tdez & AFME o7(98.9%), H(91.2%),
£(89.9%), 3121(89.9%), = (88.9%), F(97.8
%), BH21(85.6%) 2748 TAdld thoke] gidAk
AAN T2 ALFA FEE HIOH (RHEA F,
1996), <A THAAA(VDTAAY) 98089 A4
M 255 R ANFE AR oA (51.4%, 43.9
%), #21(38.3%, 31.8%), £(38.0%, 31.3%),
vl E-R(31.2%, 25.2%), £5(21.7%, 16.5%), &
712k (13.6%, 8.8%)9 wolATHUAH F, 1997).
T AEA e AshHzhiY 2608 AYAH
o]l A= A (F ¥ o EXE AfRAIY
2892 2 28%5060.4%), 339 4 F& H1
4(41,5%), £5E9ZF7(18.1%) 1 (Fat
=, 1997). B 479 14 Raoyx n=&F9
&7 2z E(65.6%, 45.9%), T4 3
(57.7%, 41.2%), A7 (53.0%, 33.8%), &Zc|dt
(41.4%, 21.6%) «o& F3o] #sA zlo)7t
AARTHHA T, 1997).

B ddide] SFAA A (ED &5 1)L
AFAE38EE a9l F AR A9 dAdd i
£33 &2 2o FA Azt 1.867(95% A3
T7H1.467-2, 3TN 010 eH, ZYH 49 gAst
o &7 &5 EAPA RN e =ETH v
Z39 maMlE 1.680(95% AlE77=1.121-
2.279) 1o, JFEEAC doiMe M2t (E
BRI, B4, S8 e AxJFHFH 2
A7|REA D) o e ZablE 1.663(95% A1
F7E1.213- 2.279) 019031, F32AIZE B
Ae 199 (1Az2h 2 malzb 1,016(95% AT

Z+=1.006-1.027) 01, VFAFAVTL 199 (1
W) makelzl 1,.283(95% 4138 F+3k=1.097-
1.50D) ©)Ach. A% AFAFAPIE] m3aHg-o
@AM 0.994(95% A= 73=0.990-0.998) & &
A% ARMEAP|ZI0)ElE A3o) BE&4E S
FHEL FA3A

Z4508 2 A% FHES 4 7R S
gt 22 Fejet AP EFESIVF Hol glA
@x tgart daes ol ARl vlaA &9
g gaE oy 43d 558 ¢ F e, 4
#aglzte] #AZ L ZA FPEALAME, A4
2 APa S48 (A, Bd, g, AEH
5, #E, AdAde F9 A 2dd AXA S
A ahez FA Ye ¢ douEEEs &9
2, 1996), tA#HQ) olA7A o] AT APEL R
ol & olMAZEA 2ol tig 1FF Folstel
43 A77t o] FoiAA| Fate] AFe] WAt
HAs A FYRE Bt o] RoJAA] B3 FRol B
o & 4 ok

FEHRESFTL d8 AU Qs F5Z A
do g Aurte FF4Ael dutslo]l dojvte 7t
G ARG ST, FIUFFEEY
dele FAgtel T ZAAA)F|E AR o8 4
of g 2179 UREst Frise] At A7t
Ha ok o] 4¥He #3323 (wrist flec-
tion), SFHY (ulnar deviation), E3 e &
% (pinching movement) & & weo Fx &%
(finger flection) delellA ¢ e] F7ts ™ (Smith
5, 1977), F2E3FY Y9 F AgREel
SRl £2)9) MEAQ $EE PR e FPFH
820 o3 B st 2gH g]lo] Fad
ozl A (Tountas ¥, 1983).
CDC(Center for Disease Control; 1989) oA =
SBEFT F 41%04 AJ} BAe) Yoz B
it 945 FAF547AY gdutez Aty
#E AAFANN FFaA] Auste Azhy
22, AAl, FA R FHR AF4NAH S
o4z, 4, AAE 55 Tiadlm oj| A
ole F5°] AFAFARE AFFA7RA nAA
gogx gsa Es 28 dgx glon E
FAAE getetd BT 2859% 2 B9
3 oF3tg Holm, oI UFA FRoR o]

My

el

Jo N 1B

e
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7Fedht 27382 o8& st Btk £IdFF
9 dAH AdE Htd FAT HY, oHAA
Atet B4 BE RUHALE AMEEY] gk 2y
5%, 7 2 oA Fo F4el tE FFE
Az FFAEA Hug A7Adsts JAapge =%
< wAd. AUAGEH HAYL 19569
Simpson®] ¥4 =4 cldz $2AFIT I
st AMSEE M ABRHW 5ol & A
Ao FEn B AFdME 9dH 4 2
FUHALE B AFLFeR £SRFFTE G
Btm = oo MABANEHAE 5T ARG
#2E sled fHE, P8R & HmEMEY
ot a3 AVIRNGERH A zide] gx1E =}
o] o8] 7} {FEHAL] AR Eol=E dun
ig=

oA FYF ATFE] G2 AU A
FTEFTE AHsle AF, AY d3EdA 22,
BUAY, AR, EA]] 22X, JAERER
MZgal, FAZATRA BAAH gz §
. olE nYET DEAEAMY #I2AFFETY
FHEN G A7 AR = g, 48
21E BT YR Aol oEH dpate] whel A4
#dFedA o=2AE F 9oF 12% Morgenstem &,
1991) A 62.5% (Margolis®} Kraus, 1987) 7}4A]
FIREFTY dAFTel Uve Aoz Hadm
At AAHNEHALE ol g3l JddE +IT8FF
o FHES AFFTTE AEdte 22 20%
(Koskimies®, 1990), <AbelA 5.5% (Leder-
man, 1993), XFAHMALNA 6. 4% (Macdonald
T, 1988)2 HEAE ol &8t F2uFIETY ¢
BEAtez Hetg RYUERGE "oy A7
2 AR duilFel vlad o T 2

TS #YEE BEdn @t 39 ¥ 2T
2 2EAEY FRINAMY 28552 AHE
& 12.8% (5T B, 1996), TAARA 2249
Ate 21.4% (193 5, 1992/ HHEE Ho
AuiA wdoh g} dF7IEe] et uE wim
g & QAT B APz FEEEIFE B8 #
Z}34 (self-reported carpal tunnel syndrome)
o2 goigt fFEEe] 35.4%, VBAEHEY (med-
ically called carpal tunnel syndrome)22&
FHEo] 25.0%°192H, ol& MFE 5 UAEA

THAME 61.4%°014 A7 MR or FIRFF
& #3894,

12} Al Mo} & | &8 B ZZAHA F4
o] AERAJN A5 AdAH 8 (HPFAY AR, o
F 54 B, 23 AN FAD AT 2%
FEAFFTY YA JEJIRFEH, HF 5§
4 2 FAIRE B ae 28 AAAERAE JF
28 g 33 ZAME A9 A Hgaslel §
AR Felgdo] g1l ole =7 5 H9 YA
A alol oa] FAH} HF 712 F2BFF
o2 oi=le A7t 33k A} didRE AR HRA
71 Wj&olny, ORe A7le] gk BAH fojde=
HolAe ti4dasrt 7] qfgd Aol

AdH HAAEe 983 FFAAE YR 7
WA &vigte s BRAgo 2N WALEel Ydojue
Tinel F¥7F 3oy ol #TFFFT nHAHQY
Ao g Algso] gtor, Gellman % (1986) &
NAE 4%, Eolx 80%, Durkan(1991)2 1z
x 56%, E°l% 80%, Phalen{(1972)2 nuzx
60%, Szabo F(1984) & UU= 61%, AAF 5
(1996) & R @= 72%, Bol: 88%F Xt}
Phalen A AARE $Fo2 Afxn 187 &
A3 43d 2F AHE AT FFNEA
Aol 772 & oldze] Yehe Aoz ol2ldt
AxolA FFAAe]l HFH2 Adl AR BAF
o} 88 E AHT FA FIY AlolollA guts]
7] f&ol] SYFT), Gellman 5(1986) & VA%
71%, B°l%x B0%, Durkan(1991)2 3=
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(1996) 2] GFolA UAE 85%, Solx 95%2]
#Z B4}t Tinel sign® Phalen testy #7148
gEtzo g FIRAZFFY YFH M= S
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nEE 4 ok, o] Ao Mo R A &
ZAA AP AP8QozA ZA} diidxte pdE
2l AzrFEAY HrlE YA Rt A
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7 &3 £2 3gle) 28AAA FHow D
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Fol7t gfdew, w2PBAE U, FAL,
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3, 454, 9% YFAMEFAILEY a5Ego]
FARoR folstdivt. adn F49 AF N2
3 FIVREITE FHAFE § OF 24293
AN Fa z f¥acle wANE 7 An
%, dFE5AY, 9% ARAMFAINY AL
o] BAHoR foslrt.

3. 3% 2AF A daEel g A E B
ARZAERAALE A8 A A3} 578 F AAA
TRAL A9 T8 3Te Jdviged O 3%
272 &5 Tv gzilAe RE79 ol F A
dozg FI|FFTor AdE Ae 359
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