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Carpal Tunnel Syndrome in Meat-processing Workers
Jong Min Lee, M.D., Soo-Keun Kim, M.D.*, Jong Min Kim, M.D.

Department of Rehabilitation Medicine, Department of Preventive Medicine”,
Dongguk University College of Medicine

Objectives : This study was conducted to determine the prevalence and status of work-
related carpal tunnel syndrome in meat-processing workers and to assess the usefulness of
diagnostic criteria using symptoms, physical findings and electrodiagnostic tests.

Methods ' The subjects were 34 female workers with average age of 43.1+8.5 years
and clinical studies including history taking for symtoms, physical examination and elec-
trodiagnostic tests were conducted.

Results : Using a case definition of positive symptoms and electrodianostic abnormali-
ties, 8 workers were diagnosed as carpal tunnel syndrome and the prevalence was 23.5 %.
5 workers(14.7 %) had symptoms but no electrodiagnostic abnormalities and 2 workers
(5.9 %) had only electrodiagnostic abnormalities. 19 workers(55.9 %) had no symptoms
and no electrodiagnostic abnormalities. There were no statistically significant differences
in the prevalence of carpal tunnel syndrome between high repetitive work group and low
repetitive work group among the workers. Age and daily working hours was related to
the prevalence of carpal tunnel syndrome at 0.10 significant level(p-value=0.10).

Conclusions : The combination of symptoms and night symptoms or symptoms and
physical findings is a useful diagnostic criteria for screening of work-related carpal tunnel
syndrome when electrodiagnostic test or a trained physician for physical examination are
not available in that sensitivity, specificity, positive predictive value and negative predic-
tive value were 0.63, 0.85, 0.56 and 0.88, respectively.
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FTH XL £ FANAN FFANA 0
hutslo] WSk XA AAWFoRE I, F
v Y, AYeF T A"} U4,
Colle¥ B4 %o] 9%e] 7% sy, i &0l
U &50] vHEAQL Algo] F83F Y] He FHe
2 g8A sk (Masear % 1986: Silverstein &
1987). 2 WHEAQA FFo & 25, A
W g A7 S $4E deodle 73 g4 A%
of g Aol F78MaA, & A3 AR 3
U2 A7 4¥E 28 S50 o A 8
et 1 AAANETL el wet 0.2 %elA 15
%A Bnsln glen(Masear 51986: Fran-
klin % 1991; Tanaka & 1995), 2% 3%
WA gl ¥ Adoge AAYYAL, AEFFF
£ AHgte A%, =R, SHERY 224, 7)
AZYFAZEA, Y S2A Fo] €A U
(Canon % 1981: Flack & 1983: Masear %
1986: Osorio & 1994). 281} IlollAle AzPA
Y 9 VDT A, EF3¢e=4, 245
A4 22 FY 4B A FA A7t Ads o] A
7 #HE 28 329 FHEC] 3.8 %9IA
10.9 %7HA] Rusla Q& (eldx ¥ 1992 75
T % 1996 FAF F 1997; <7 F 1997 A
T F 1998), Ad7|Eo] KA govy, FA4
ol A AEZALSL o)A A A 2 SHEHAL F
e {3 HARe AZEE QA Aol e T &
Aol Art.

oldl AAEL &Eo wEAHQ Aoz £
FETY AR} 28 Ao dAdsHes §F 72
A SL2EAE g s £28 3379 AH 44
& ¥ 29 549 ddE 99898 Yolun, F
%, o3 HAAL € A7 AGAA} 5& o] 4% Ay
AA71E] -89S YolrnA} slqict.

oha 3 U
1. grohsd

FPA A9 T §F HEGA 22 UHE
ddeg 3t dFUAL BF oyojglen,
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AHETEE 21H%E MA7ZAZ HFaZL 43.1
+8.54101%1c}.

2. AT

AT AL A¥, w{KAE, FEAH, A%,
A5 & duta B9 24 2 AQU L, 247)
 SFARE 59 HYA 5L 2ABIALH, &
& Aaste &dol2ARY, vAEIRY,
AdaiERy, F2AAL vEdAEEY, Baxy,
A 59 AJFEAMe] gt FHAFAH U4
ZAME Bt &89 uiEzQ FFE o] 43l
AQsle 7o a¥x]| ge For THEIAYY. &
& vEAoz AMgde AYE e FA (s
a2 HARRY, SFRAVIEY, o
2X7, A7 ol 2FA F& AYHA (o3}
ARl e EElolar| Az, fadEEy,
EFAAAL, HdAEER Fo= EFIQU. urE
AL} vjutEARiTe] BFIES 4939 F
o 2Nt o4 £EE 2IT AAE WEa] A
L3RR AT,

AR R 1910 2@FFEY] T W
& B2 o|FAHAE APt 3L &
g 2 Enlge] 5%, Aol 9 AU F o
g AR, 40 & AolE ol F
dol AFHI, && EEAY €ol FoE2M 4
o] AZAH=AE FddUn, I T UHH A
g {55 #AstAct. o|#A AARZE Tinel
sign, Phalen sign, ¥X7 9% ¥ #3474 =
g AAAs T o|ARAGRE HABIA
o}, Tinel sign2 &5UZe] 28 ¥9& F=
HA F347 AW dgo] Ao} FFo]
BV Aoz d9lat, Phalen sign® 9 &2
< 7R &5 U3 6023 YEE § F I
A7 Al GGl A@gto|r} o] dztze] Yehiwd
oz 3yt

RE 73R £ @ oA AAE Al
AR AVAGHALE Agsded, FA))
£ CadwellAle] Quantum 648 AM3le] AlRF
WellA Algetich. A7RgA e 3539 &%
A7 AEAA 2 AN ASAAE ABEe
o, A4FA A A7 L AFNAe] 747
AZHALE A AFA7e] 25473 A=A



Ale @RA AT AT L F3dn FeAR
Aol ARG FAnAFE FAF F, AR
8cm 259 4#A FHdA AZASE 7R
W, A4 ARAA R A25A 29384 8494
F& Fi5tn 49XA FnASS FAYR F &
ARAFA 14 cm 29959 S8A F9)00A4 A7|#
F& 71t AldeAe FFAE 2L IR
247 A=A e 29X AL, 494
Aol AnAFE FAF ¥, 14 cm 2959 g4
HH6A AZ|AFE 718k 71EE%

F28 FFTY WA Ve B SARYY
FAANE 71Eo2 @ FFAE SFANFAEAAY
LFA7E 4.0 msec °F, @ BFUNE FAAAA
A=A LR 3.4 msec °1F, @ A45A
9] 3FA7 L AZAAY AR A=A 49
A #Zoj7t 0.5 msec °13% ABS F e U
g "z gdgen, £ZuFFTd FHAde
Rempel 5(1998)¢] A<tE consensus criteriacl
wel YAFFE ARG AAAN FgaALT B
4 W2 3ot

Z#A ol 2% A7 el we} AH RFHEES
TFaHon, dutd 54 9 YA 5A4d " &
HES vaENasn, 543, o1F8FHA, AR
9HAL 59 MR, Bolx, HdEE € 5449
Z=2E 3. $A3 ANele SPSSEAZEY
< o] 83l Fisherd ARFEY2E AR
#o5Fe 0.052 At

2 o
1. oipchatel 54

AT 4y - AYAH 54 Table 13 2
o}, AP EFEE 200171 3%H(8.8 %), 30ul7t 49
(11.8 %), 4097t 199 (55.9 %), 5007} 8%
(23.5 %)oINT. TRAEE 25%n EYol 209
(58.8 %), %% n &40l 109(29.4 %), A
) &% olAo] 3(8.8 %)olNeH, AEFH e
ulE 4%9(11.8 %), 71& 309(88.2 %)t} A
A& P 155+10.8 cm, AF2 HT 55.2+15.6
kg2 AAFRSFE P 22.8+6.4 kg/m’22 25
ulgk ol 269(76.5 %), 25014 ol 8%(23.5
%)°Ict,

SoW T A|IE

LG FAYAIEE 9.7+£2.6A]to2 A2 A4
25-& 3= 0] 6%(17.6%), 2ALHE e T
o] 287(82.4 %)°INeM, 24717k W 32.1+
8.8M4 2 2470€NA 3670Y wT7tA] 2F§ Fol
327(94.1 %) 2 hE-E-S AASUTE vk AT
< 18%W(52.9 %), vt AAFLS 169 (47.1 %)
o]tk (Table 1).

2. TEUSHT RYHE

AT 22A UPF FUIERY FUE
BQ) B$E 139(38.2 B)oIReH, ol& F ol
o 34 4BET && TEAY BiFoEA 3
o] AHe ABSv 89(23.5 %)olict. Tinel

Table 1. General and Occupational Characteristics

of Subjects
Variables Number(%) Mean+2SD
Age(years) 43.1+17.0
20 - 29 3( 8.8
30-39 4(11.8)
40 - 49 19(55.9)
50 - 8(23.5)
Education level
Elemetary school 20(58.8)
Middle & High school 10(29.4)
College and above 3( 8.8)
Non-respondent 1( 2.9)
Marital status
Single 4(11.8)
Married 30(88.2)
BMI(kg/m?) 22.816.4
<25 26(76.5)
25< 8(23.5)
Daily working hours 9.7+2.6
8 hours 6(17.6)
8 hours above 28(82.4)
Working duration(months) 32.1+8.8
<12 1( 2.9)
13-23 1( 2.9
24< 32(94.1)
Job*
High repetitive job 18(52.9)
Low repetitive job 16(47.1)

*Job : classification by the wrist repetitive motion
during the work

409



chetatdolsts|X] & 11 H A 3 & 19994

sign, Phalen sign, ¥A7 #3% 2 AZo|Y &
o|gta HAlA o] AAE HQl At 349F 5
H(14.7 %)o1N3, AZIXIGHA NN o) diAdE
B A$E 107(29.4 %)l

d353 AZIAGHALY o] dE B $2HF
Fzoz A A= 89(23.5 )22, F& 4
W, $& 49t} F4e] Ao HIRHA}
A9 A 59(14.7 %), T4L ey AR
G A o] B A9t 29(5.9 %), B3
o] §lu, AVAGHAE ARLALE B A$e
1973 (55.9 %)l H Table 2).

3. 2leby 54 W FRlN SN mE
+TUSEZ RUE vl

Yuka E4F AR wE FIRFFT 4
£ 200 € 30t e gien, 40t 78 (46.7
%), 509 19(20 )22 544 9rle gldov
(p>0.05) 7ol F/1EFE P EC] dt. AA
A5 258 71Eo R (S W vtk wE &
W89 Aol AATHP)0.05).

AYFTFAY A BB B EY Aol (A
] (p)0.05), 553 wiEAd] wE wEA]T
I urERRIE ke A ESY Aole fiitHp)
0.05)(Table 3).

Table 2. Summary of Diagnosis

Diagnosis Number(%)
Carpal tunnel syndrome 8(23.5)
Symptoms only 5(14.7)
Electrodiagnostic abnormality only 2( 5.9)
Normal 19(55.9)
Total 34(100.0)

4. STUSETo| CfEt Yuty W A
S4te| Chagsa

ATFHEAS) AR - AP 543 F78 FF
=3e] BUAE Golir] 95t ZAMRE Aol o
o] g 228 AR E HABIAT

p-#kol 0.05 °J3& HQl ¥fE fiev 0.10
o3l RAFE HsZe A dYHFAAAIRL
o2 AL F/NYESFE FIRFIL] Tk
Aol dBAYANL FHESFE FIUFTIFT
o] Z7tete A4S BAHTable 4).

5. o ¥ T A|EL T I Kol

33 Aoz 4P JdVEE gold
standard2 3l9l& W 339 e, Hol=, ¥

Table 3. Prevalences of Carpal Tunnel Syndrome
by Age, Body Mass Index and Occupa-

tional Characteristics
CTS(%)
Variables Total
+ —

Age

20 -39 - 7(100.0) 7(100.0)

40 - 8(29.6) 19(70.3) 27(100.0)
BMI(kg/m?)

<25 7(26.9) 19(73.1) 26(100.0)

25< 1(12.5)  7(81.5) 8(100.0)
Daily working hours

8 hours 3(50.0) 3(50.0) 6(100.0)

8 hours above 5(17.9) 23(82.1) 28(100.0)
Job

High repetitive job 3(16.7) 15(83.3) 18(100.0)

Low repetitive job 5(31.3) 11(68.7) 16(100.0)

CTS : Carpal Tunnel Syndrome

Table 4. Odds ratios of general and occupational characteristics for CTS by multiple logistic regression

Variables B S.E. Sig OR 95% CI for OR
Age 0.1750 0.1055 0.0972 1.19 0.97-1.46
BMI -0.4455 0.3111 0.1521 0.22 0.01-4.02
Daily working hours -1.8650 0.9627 0.0527 0.15 0.02-1.02
Working duration 0.4300 0.3696 0.2446 1.54 0.75-3.17
Job{/low repetitive work) 1.5152 1.4829 0.1521 0.22 0.01-4.02
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Table 5. Sensitiviy, Specificity, Positive Predictive Value and Negative Predicitive Value of Symptoms,
Night Symptoms, Physical Findings and Electrodiagosis for Diagnosis of Carpal Tunnel

Syndrome

Diagnostic Criteria Sensitivity Specificity PPV NPV
Symptom 1.0 0.84 0.62 1.0
Symptoms-+NS 0.63 0.88 0.63 0.88
PE 0.25 0.88 0.40 0.79
Symptoms+PE 0.25 0.96 0.67 0.81
Symptoms-+NS+PE 0.25 1.0 1.0 0.81
Symptoms+NS or Symptoms+PE 0.63 0.85 0.56 0.88

PPV : Positive predictive value, NPV : Negative predictive value

NS : Night symptoms, PE : Physical examination

AdEx 9 SAd&EEe 7 1.0, 0.84, 0.62,
1.0019029 - 0|84 ZHAle] =, Bolx, U4
dax 9 S 24zt (.25, 0.88, 0.40,
0.79°1At}. 533 oot} Fo] oRktFAo] ¥
Je A5E ArEez P A e 0.63,
0.88, 0.63, 0.88°1%1x, F4¥°] AR <|FAAA}
7} 444 %e 0.25, 0.96, 0.67, 0.81, 54,
oRtEA W oA HA} BT YAY AL A
ZI¢e® & A% 0.25, 1.0, 1.0, 0.81, 34|
AL, oRHFE v olFF HAA o4& HY
7452 39S w 0.63, 0.85, 0.56, 0.889]At}
(Table 5).

o F

FTREFETY FY #4 8902k &89 1
Nze] vkEFaT 3o o] Borle A4, 4AA
I 239 WHE, & Bo| £ YHE2 BdE Fx
£E2& 8F HY, A £ FIJF Y= e
244, €02 AFITE AHS3e A} Fol A4
Ha glov(Masear 5, 1986: Silverstein %,
1987: Osorio %, 1994), ol el FAlsle
APEZE AL, AFIFTE AHse 3 F,
=04, SHEAY 224, NARYRAMI2A,
41 224, ¥t Bol ¢#lA UH(Masear 5,
1986: Canon &, 1981 Flack %, 1983: Osorio
. 1994). olEF AHFH 8o FIHASFITY
83 ¢Ado)7le #t, Nathan $(1988)%
Nathan 5(1992)2 9% 2 ¥|9xrl 4430 2

z22te] AFA7 ARAESEe] AP @] gl
tn de, FLESFETY FPARJILE 48 7H¥
ﬂ°‘°] Zo] Fg3he Aoz AYztEn gt
757 AL &g o83 §FE EAY
7‘]'3——-?'-. WMAYR 58 dhe BN &5 e
T U 2 9EAA AP L o FIRFIT L
Aol gon, € AFddME 94539 A7
AR 0] AWEE HLHNE W UYFF
84(23.5 %)9] FHES 2Yed, o U 4
4 2o § #ol2dH TR Z2A9] 21.4
% (114), E53A22}9] 12.8 %(8%), #zlu
F9] 10.8 %(107) 0 gt F2 FHEIN.
a3y & AFude Adulgo] FAld ue} @5k
o, FAPUL-S &89 WS 71Eoz e
AATH v} TR FEIY FHES ¥
IS Heole SARSE |7 Alo|E Holx] &
gt} ol¥F olfEE BATe dde] HHez
EEF7 FojA BAF AR FojF7] wEd
FE Y& Ao Holy, FHTE &Eof yii
52} o9 FAYPAA HYagld B ARFHH
QAR AAEA] RIE EAlEtn s,
F7t AT A3t vk ¥ LB THYARE
o] W FEAFFTY FHEC] FAHLE {9
A e FRovt FAQAIzre] BEFTE Dol F
ol e Foz Hol ¥ A7l dHdTz A%
224 &A% (health worker' s effect)7} =884
£ 7FeAd= Ut
E 7N $£I2E3FEFo Add 2249
AHE &8 %20] 50 %, +5°] 50 %E Tanzer
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5(1959), Birbeck$(1975) ¥ Masears(1986)
o] BuF A3 EfEE 24 B} 4
£ 38 ol 4F RFA @ol WA=
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(Rempel 5, 1998), 44343 o184 A} 224
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7150 E}A17171% rH(Gunnarsson %, 1997).
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