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— Abstract —

Survey on the Prevalence of Carpal Tunnel Syndrome
in Simple Repetitive Workers Who Use Upper Extremities

Ji Eun Son, Tae Woon Jang, Yoon Kou Kim, Young Seoub Hong, Kap Yeol Jung,
Dong Ill Kim", Kang Jin Lee”, Nam Jin Ha”, Sang Boum Kim”, Joon Youn Kim”

Department of Occupational and Environmental Medicine, College of Medicine, Dong-A University, Korea
Health Screening Center, Gang-book Samsung Hospital”

Department of Occupational and Environmental Medicine, Chon-Nam University Hospital’
Department of Rehabilitation Medicine, College of Medicine, Dong-A University, Korea”
Department of Preventive Medicine and Industrial Medicine Research Institute,

College of Medicine. Dong-A University. Korea”

Objectives : This study was carried out to survey on the prevalence of Carpal Tunnel
Syndrome(CTS) in high risk jobs(meat and fish processing plant and wood plant). by
application of Nerve Conduction Study(NCS). a confirmatory diagnostic method.

Methods @ Experimental group was 69 workers sampled from meat and fish processing
plants and 17 workers sampled from wood plants, who were simple, repetitive workers using
upper extremities and control group was 28 workers sampled from managers, secretaries and
keepers. All employees were examined through work history, physical examination and NCS.

Results @ 18 workers(26.09%) in meat and fish processing plants, and 5 workers(29.41%)
in wood plants had compatible findings to NIOSH diagnostic criteria for CTS. The experi-
mental group had more symptoms(complaint of upper extremities, Visual Analogue Scale >
4(VAS: total 10 point)). signs(Tinel and Phalen test) and prevalence of CTS than control
group(p<0.05). The prevalence of symptoms and signs were higher in short term work-
ers(<7 years), but the prevalence of CTS was higher in long term workers(>7 years).

Conclusions : The prevalence of CTS in meat and fish processing plant and wood plant
were 26.09% and 29.41% respectively. Authors propose that meat and fish processing and wood
plants should be managed as a risk job category which were designated by OSHA in 1996

Key Words : Carpal Tunnel Syndrome, Meat and fish processing plant, Wood plant,
Nerve conduction study
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Table 1. General characteristics in experimental and control groups
L. Meat ?nd fish Wood plant Control
Characteristics processing plant
(n=17) (n=28)
(n=69)

Age

<40(%) 21(30.43) 1(5.88) 10(35.71)

>40(%) 48(69.57) 16(94.12) 18(64.29)

M=SD(year) 43.70£9.52 48.71+ 9.93 45.71+14.70
Gender”*

male(%) 21(30.43) 17(100) 17(60.71)

female(%) 48(69.57) 0(0) 11(39.29)

Height*(cm) 161.12+7.71 168.15+ 5.21 167.64+ 5.98

Weight*(ke) 60.251+9.04 64.88+ 6.66 65.96+ 7.18
Obesity

obese(%) 13(18.84) 2(11.76) 1( 3.57)

non-obese(%) 56(81.16) 15(88.24) 27(96.43)
Smoking”*

smoke(%) 18(26.09) 14(82.35) 15(53.57)

non-smoke(%) 51(73.91) 3(17.65) 13(46.43)
Alcohol

drink(%) 16(23.19) 9(52.94) 8(28.57)

non-drink(%) 53(76.81) 8(47.06) 20(71.43)
Vibration tool*

use(%) 19(27.57) 14(82.35) oC 0)

non-use(%) 50(72.43) 3(17.65) 28(100)
Work duration®

< T years 33(47.83) 3(17.65) 9(32.14)

> 7 years 36(52.17) 14(82.35) 19(67.86)

M=SD(year) 5.30+4.29 15.71+12.02 14.86+ 9.86

*1 p<0.05

Mo

<0.05), +=

=417,
/\]-7337/].1:!

cAvgA A% Sew SFEe
29.41 %(54)< 0 % (07
#el% Aol 8 MIrhp<0.05)(Tabl
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VAR BEEA H5, VAS 44 o4 ol

a9 A
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msec}t 2.63+0.43 msecZ FATHOZ {9t A
olg Hglov BF e &S B
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Table 2. Prevalence of symptoms and signs in experimental and control groups

Meat and fish

. . Wood plant Control
Variables processing plant
(n=17) (n=28)
(n=69)
Upper extremity discomfort*
positive(%) 65(94.20) 5(29.41) 4(14.29)
negative(%) 4( 5.80) 12(70.59) 24(85.71)
VAS*
<4(%) 21(30.43) 15(88.24) 28(100)
>4(%) 48(69.57) 2(11.76) 0C 0
M=+SD 4.96+2.50 1.384+2.32 0.50+0.91
Tinel test*
positive(%) 51(73.91) 11(64.71) 1( 3.57)
netative(%) 18(26.09) 6(35.29) 27(96.43)
Phalen test”
positive(%) 35(50.72) 3(17.65) 1( 3.57)
negative(%) 34(49.28) 14(82.35) 27(96.43)
*1 p<0.05

Table 3. Latency and velocity of median nerve conduction in experimental and control groups

Nerve conduction study

Meat and fish

processing plant(n=69)

Wood plant(n=17)

Control (n=28)

Rt. sensory latency®(msec)
Lt. sensory latency*(msec)
Rt. motor latency*(msec)
Lt. motor latency*(msec)
Rt. motor velocity(m/sec)
Lt. motor velocity (m/sec)

2.80+0.55
2.90+0.64
3.22+0.52
3.26+0.43
55.39+6.37
55.93+6.37

2.96+0.45
2.99+0.54
3.52+0.24
3.48+0.26
53.74+5.06
53.68+4.45

2.62+0.32
2.53+0.27
2.72+0.38
2.63%0.43
57.78+4.54
56.41+3.35

" p<0.05

Table 4. Nerve conduction study in experimental and control groups

Nerve conduction study*

Meat and fish

processing plant(n=69)

Wood plant(n=17)

Control (n=28)

Normal(%)

Carpal Tunnel Syndrome(%)

51(73.91)
18(26.09)

12(70.59)
5(29.41)

28(100)
0oc 0

*: p<0.05

9} 39.13 e, Sol== 42 39.56 %, 61.54
%, 42.86 %<+ 67.03 %9th. FdoAsE= 42
25.68 %, 30.00 %, 17.46 %<} 23.08 %%om,
w35 =e 27 90.00 %, 87.50 %, 76.47 %<}

81.33 %3 (Table 6).
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Table 5. Comparison between short and long term workers for each variable stratified by working
duration in experimental and control groups

Variables Meat and fish Wood plant(n=17) Control (n=28)
processing plant(n=69)
Working duration short(<7) long(=17) short(<7) long(=>7) short(<7) long(=17)
(years) (n=29) (n=40) (n=3) (n=14) (n=9) (n=19)
Upp. ext.discomfort*
positive(%) 28(96.56) 37(92.50) 2(66.67) 3(21.43) 0o 0) 4(21.05)
negative(%) 1( 3.44) 3( 7.50) 1(33.33) 11(78.57) 9(100) 15(78.95)
VAS >4*
positive(%) 23(79.31) 25(62.50) 0o 0 2(14.29) oC 0 0o 0
negative(%) 6(20.69) 15(37.50) 3(100) 12(85.71) 9(100) 19(100)
Tinel test*
positive(%) 25(86.21) 26(65.00) 2(66.67) 5(35.71) 0 0) 1( 5.26)
negative(%) 4(13.79) 14(35.00) 1(33.33) 9(64.29) 9(100) 18(94.74)
Phalen test*
positive(%) 19(65.52) 16(40.00) 0C 0) 3(21.43) 0C 0) 1( 5.26)
negative(%) 10(34.48) 24(60.00) 3(100) 11(78.57) 9(100) 18(94.74)
CTS*
positive(%) 2( 6.90) 21(52.50) 1(33.33) 4(28.57) oC 0 0o 0
negative(%) 27(93.10) 19(47.50) 3(66.67) 10(71.43) 9(100) 18(100)
¥ p<0.05

Table 6. Sensitivity, specificity, PPV1), NPV2) of symptoms and signs in CTS diagnosed by nerve con-
duction study

Variables sensitivity specificity PPV NPV
Upp. ext. discomfort(%) 82.61 39.56 25.68 90.00
VAS >4(%) 65.22 61.54 30.00 87.50
Tinel test(%) 47.83 42.86 17.46 76.47
Phalen test(%) 39.13 67.03 23.08 81.33

2)

U : positive predictive value  negative predictive value

Table 7. Multiple logistic regression for factors related to CTS diagnosed by NCS

Confidence limit

Variables B p-value Odds ratio
Lower Upper
Intercpt —3.6782 0.0107 : : .
Gener” 3.1088 0.0162 22.393 1.775 282.466
Obesity 0.6001 0.4495 1.822 0.385 8.633
Work duration(3<year<7) 0.4562 0.2185 1.578 0.763 3.264
Vibrate tool* 2.5557 0.0418 12.880 1.099 150.977
VAS(4<VAS<T) 0.5820 0.2056 1.790 0.727 4.407
Tinel test —2.4657 0.0047 0.085 0.015 0.469
Phalen test 0.7334 0.3911 2.082 0.390 11.129
¥ p<0.05
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logistic regressions AAlet ey EAgHoR
$91% 232 QAE RAATHTable 7).

Xk
=

Kl

F2% 372 186399 James Pegetoll 23
g2 7lEHAT APe] djAIAT Ak A

< 1947 Brain %5°] €52 BEAY S 3= 6
o 2% F TS B E AT (Brain RW
et al, 1947). ©]¥ Amstrong? Chaffin 5°] #
Y A FEH SR d-Ad giE B
TR A TRAE ddeR £ g5 %
QAN S Bl T QA e eke] HA A o
T =4
EdAA, 1987l vl daEgA 224
(checker)ollA 23 SF7o] EunE Atk (Hales
TR et al, 1994).
TARLYSPAG T dHEE)
sk 7Y tiEAQ] Aol 2 S5
E& AA A7 <% 0.1 %™ (Greene WB et
al, 1991), Phalen 5(1970) <3l 2 Fd
Aol Fetar, 40~6041 Alelzk AA| A<
58 %E 2AsH dudls 1:3 TR odxjolA] w1l
=7} ¥da 3 (Dubowitz et al, 1988). wl=<]
Min-nesotas Rochester #A|Wolrel FHELS
1961958 19653714 100,000 889, 19761
FE 1980d7kA] 100.000% % 1259 e|Atty Ex
slen dutEulolME oF 109 odd 994, 7}
F B0 Be 45~54419 A= E
100.000% % 42978, $1we] 22AENAAME <
15 B7HAE ol8Eo] e Aoz dex At
(Masear et al, 1986: Stevens et al 1988). A&
AE 58 e vl daEdd 22AE F
oF 12 %ollM 62.5 %7 A 2@ F379] ddF
Jol e Aoz Huslla(Morgensten H et

al, 1991), 2HAEAALE olgstel v F2u
FFee HHES AETTE ASE 2EA

20 % (Korski-mies et al, 1990), <tAlellA 5.5
%(Lededman et al, 1993), XZJAALIAM 6.4
% (Macdonald et al, 1988)2 H sl on
CDC(1989)= o3& S5 FHES 100.0007
g 51Hez s oHCDC, 1989).
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