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An Evaluation for the Occupational Distribution of Carpal Tunnel
Syndrome Diagnosed at a University Hospital
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Objectives : The study was carried out to evaluate the work-relatedness and the occupa-
tional distribution in 147 carpal tunnel syndrome(CTS) cases diagnosed at a university hospi~
tal from May 1996 to May 1998.

Methods : We obtained the information on disease appearance, occupational history
inclading job content and other life style by medical records and telephone interviews.

Results : Of the 147 patients with carpal tunnel syndrome, 51 patients(34.7 %) were
shown to be work-related. Work-related CTS were most frequent in elementary workers
(21 case, 41.2 %). The other cases were 15(29.4 %) workers in service and shop and mar-
ket sales, 9(17.6 %) workers in craft and related trades, 4(7.8 %) workers in skilled agri-
culture and fishery, Only two workers had claimed to the Industrial Accident
Compensation Insurance, but no one has been admitted as an occupational CTS yet.

Conclusions @ It is suggested that arrangements of surveillance system for adequate
control of occupational CTD is neccessity.

Key Words : Occupational CTS, Work-relatedness, Systemic regulation
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MNoE

1960t AlA=E7] 77t SE34A A #sid
AFE ol#, 1980dtol] Eo] FEEE WAl F
7¥st] w59 74 SEHA A8 A4l
7F AA AP AfA AR B v]&o] 1980d 9
18 %°lA 191¥9+= 61 %8 AR F=2 dA
3] 718l 2 (Zenz, 1994), 19903 4 104
AYPA A8 5 F A A8 AT e A
Aot} 1990 °|F ZIFAHA A tigh Q14 o]
HALPA = e, °F & 23T
< Be RES st du, AYJEdAe) e
Agoz AdelA UrhBirkbecks} Beer, 1975;
Tountas %, 1983; Silverstein &, 1987).

FELRFIFTL EFA AW (entrapment
neuropathy) % 7§ &% A#go=z AA A79
0.1 % A=(Kopell# Goodgold, 1968: Tranzer,
1959), 105t dF oF 99 (Stevens, 1988)o 2
@yt gt nljse) - dERE 3 38,336
A(Bureau of Labor Statistics, 1994)¢] FJA e
2 B33tn . AN FIRFERe e
T d3d g3 7] JHEFAACAN 15 %
(Masear &, 1986), ZE3FF AR&AIA 20 %
(Koskimies &, 1990)7} &A= AR Hudhsn
Ak, 1989d v AW #e]AE (Center for
Disease Control, CDC)y= 37FAIA A (Sentinel
Event Notification System for Occupational
Risks, SENSOR)2] dgoz +3g Aa)FYolF
APz ayge Bad 93d AeEs
(Santa Clara County)old #Z@SFTFog B
E 7.214% F 3,413%47 %)°] AYH Aw=o]
Atz st

A7 FUeMe dAAA BAA P
HWEF BAE ddoz o8 A7t APsRen
(MM T, 1985 ZAAE F. 1991 28 %,
1991 o}@Ma Z7)1E, 1993) FPae] A
i 477t e AAeltt, Fuleia Fdd
Ao dF ATe AT Bol 3 = Heol
49 EFHA SEA(CI9R F, 1992)¢ ¥ &
349 AN 2EAGRET F, 1996)& e
2R FEES 44 21.4 % R 12.8 %=
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Busigct, HeS e FTASFTEAE
Aoz g F(1994) 457 F 229 (55.6 %)
o] & fQgle] HAtkeAl &£& Wol e FYd
FARSL A st ZQle] FEAFIFT EA
A¥sAv) "ok sin, A3 F(1996)L 71&E
APYES e ol F 31 %7 AAY S 7
g oy dAE X A el o
ZAZL o]F0AA] Eagtt. HIde AW F
(1997)°] AsRRhY & 4oz 3.8 %, AAS §
(1996)°] Hzhid L AAFFE =FAY 224
EA Z+2 6.96 % R 8.16 %, H Y F(1998)
o] g&utEARin AFEH @] A F2 e
257 AZYAE ddoz ZALG dFoA Aai
7’} (medically called carpal tunnel syn-
drome) 25.0 %22 Rud= 5 4¥ A=GAY
FAUA 2248 ddes APed FHES F
BT AAANNEGEY Al 7 FH YR
AP W AF(S2EA T, 1997)& BY,
1996%371A] 4557°] A PgAgez AFHA
th. ol& F AP AYAF7} 4582 76
%E AN U3, 2 ol AxY T8 e F
FoMe FHAGY AT i AALF AP
t 33 At #2EFFTL dx9 FH7) 8l
o] o] ARZEE FYF FE ¢ F AWt A &
Ul AP FoRside e 22
AQ7REH W - heAe] e an Azt
74 vk, gy 223 A7Ad6A 2HAE 3$
£ flx, dighgeot ¥ - oflolA EHE Rem
A AAHeZ Ruse Yy§o] flo] 2 FR
g viets] ojHth. =@ Astmgdoht A=A
SEAE ol9o] tFFt A FoA EXEG Ao} o]
Bl Ui £X & getEA g .

o] AT ¥ UM FAdE FIHREFFT
FAE e e 993 AY¥Y S AdEA
ZABIY AQH #HE FI2RFFE0] o Fx
AAE Lolra, APAJA EXE wolsie 933
Z Al g xAs=2 gesiazl g, =
T AJT[A] i AAF AAE W AeAE
FAGLEN AYY FBSFR o &
o =52 7] A% EHog Aot



Chat 5 2
1. o &

B d7E 1996 59FE 19989 597K 2d
T QAAY @ i ES gdsid gxE F
3z JAdyo] FE2RFITLE Jdd 19088 ol
Aoz sk, olEd FF, AT, AY T
3, A7, Feigel= U, 7P dste yd
AY ddsigd #AER FIRFFe 343,
oA AA H AV AEHA Fog AT F
Z2 ATOEA 19089 AF7IEE A &
Agez Avd 179, HAE A8 FolAY uig
Fdez 34 Bl 84 199S A% 1549
& olRAEAL RBAR B, <A AL AR
el e Aepige 44 A3 g 4
< AR, F& ojdoly HE WA Fo
2 dg9HA gL 73S AP 14THE HF A7
AR 3Tt

2.4

g AT 3R 1475 sl R 2L 53
Akl B4, Ay, 285322 d4od = 9
v 9038 {5& AL, AsfAHdA e
QY fa e IR 2. A7)
A J)(EZEE 5, 1998)9] o] 3AHE 5 - cm
GRAA=HAA 1.3 msec °12, FF £804
71N RA(8 cm)olA 4.0 msec ©1, BF ALA
2] 71N (14 cm)olA 3.0 msec o4, BF
A7 e} AZAA 20 4V vigt, HF AR NP
A% 739 ZAMA 1.5 23, 3F 74N
7ol tiF FF Az FAmelA 1.2 23, 3
Z A0 7A g g F2a7de] AZnjdlA 0.6
vgte g Pt AEZL 71AAHCA AF AR
235193, AAL A HAHAY] £AR NRenE
34 T o3& fAIE. A 71Ee] TR FEF
Aoz g TEATE ASe AAARHAA
) FAAAR BT IR FRHE e 49
2 AQERA F295F, vAQGRRAY 29
FFoz ERsgich vAYgERAELe dAddAe}
AAEFP oz AEsfadct. AdBRY FI2VFF

2o} BRI AYste] BRYE nF Aeieran.

UMA| B st UK A NHE 28 FETEA| JY HHY

A+ (National Institute for Occupational
Safety and Health, NIOSH)olA A2l & 7FAA|A)
79l (Surveillance Case Definition), ZY¥EH+=
FFREAJREF(NFTEAYE, 1992)E Fznds
o UM &5 A M1 o 2.

D MUy s2usss
FTEFFTE 924 £ e T23, A3
FAEGo] e FA FoA LAY AP
7 #E3le Fde 7R g2 o A,
- &350 &3 &8N 2AY "z FF
o) WkHEAolx WIE ALE
- 3599 & A= P2 LYAIE 73
R
- 5 FAA2 L &9 FF
- AFFTY TEHA AHS
- &35 vty &5 RIMsAY 243
A Y F

2) HI3Y 2 BHEE

(1) glEExt

FTHSFTE €42 F e F43, ANF
AEFLE /IR FAE EF U F24 4
g ANE, uF, 24T, A2 FF L
¥, 8398R 24, RuiEs BE9, BAF oA
T AN 493 B, gHdF, 34
1eAsE, B, AAES 5l Utk

(2) qel=d

AAWAAY] gle 8 T a3, A4F 9
Aol gle BAE YUEE R ERsiuY.

2

B AT HE PR 14790] AEue
hd BEE AYe7 50%(34.0 %), AAT 479
(32.0 %), AL} 349(23.1 %), FriEo|=
Wt 89 (5.4 %), AAH 59(3.4 %)olAx, 2
9 74 eitisl, Atz Ay 2 194 39
(2.0 %)°] AR w3irt. AP, AR, AP
2 gadla REdke A7) 1319 (89.1 %B)e= o

3§ AA%D I
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1. chdExte] autsel §4 et

AR AR lojA AA 1478 F AX= 115
B(78.2 %), B4 323(21.8 %) o2 Azt Wk
on] PYFAFPL o 51.84), ERF 48.44°1%1c).
A%y £¥E 30t vt 6802 4.1 %, 30ti} 18
gog 12.2 %, 4007} 31Me= 21.1 %, 50407t
60 o2 40.9 %, 60tl7} 27522 18.4 %, T0A
o go] 5o 3.4 %olem 50the] wo] 607
(40.9 %)o2 7V Etn, AA 1478 F 61.9%
Q1 917 ] 40ths} 50t] FAE|RATHTable 1).

4 BEXe Aduas 3hdte A9 944
(63.9 %B)o.2 AY Wskxm, o4z 3008(20.4
%), T77 289(19.0 %), 5% 25%(17.0 %),
oRIE 137%(8.8 %)olNx, ¥F 3H(2 %), o
71BN EEFo] fAFA RS 3H(2 %)=
=29HTable 2).

AZIAEAA e HF AF AR 1478 F 105
oA AAHRAR, ol F o|FaAAE 85%
(81.0 %), BA3AAE B9 ke 209(19.0 %)
o|1tH(Table 3).

FERZTFT FAY oE: X ¢S 439

Table 1. Distribution of study subjects by age

(29.3 %), &F 29%(19.7 %) 28R F3FF 75
B3(51.0 %)olH, FEAHoz TAT ALt
B3 +50] #Fxch gol WY, FABA
3 FERTICH NAYRRY FERARTIE F
AT AAAFAT AN F5Y s 4
52.9 %, 53.4 % 18]3 44.7 %22 4UEY &
Azold AL #A UehsttH(Table 4).

2. gl ER

4 E£xe AYHdy F28FFLol 519
(34.7 %)°1R 3L HHJBEY FIUFTFTo] 967
(65.3 %)oI1Nct. HIAYY F 9dd8A7t 38
(25.9 %), 99EF <] 589(39.5 %)oINtt. €

ARAE AFol3A 9%, Bk 6%, FriEcl= #

Table 2. Symptoms of study subjects(n=147)

Symptoms No. Percent(%)
tingling sensation % 63.9
paresthesia 30 20.4
numbness 28 19.0
resting pain 25 17.0
night pain 13 8.8
swelling 3 2
morning stiffness 3 2

and sex ( ) 1 %
Age Male Female Total Table 3. Result of nerve conduction velocity(NCV)
-29 26.2) 43.5) 6(4.1) among cases ( ) %
30-39 7(21.9) 11(9.6) 18(12.2) NCV No. of case
40-49 8(25.0) 23(20.0) 31(21.1)
50-59  8(25.0) 5245.2)  60(40.9) Ag“’“ail, zggi’gi
60-69  5(15.6) 22(19.1) 27(18.4) norm i
70 - 2(6.2) 3(2.6) 5(3.4) Total 105(100)
Total 32(100) 115(100) 147(100) * delayed nerve conduction velocity(NCV)

Table 4. Involved hand of clinical symptoms ( )%
Non work-related
Involved hand Work-related Total
Known etiology Idiopathic
Right 17(33.3) 10(26.3) 16(27.6) 43(29.3)
Left 7(13.7) 11(28.9) 11(19.0) 29(19.7)
Both 27(52.9) 17(44.7) 31(53.4) 75(51.0)
Total 51(100) 38(100) 58(100) 147(100)
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A9 69, AR EA 59, HAN 39 a2ln I
99l H(Table 5). WAAVHY B AHR
e 9QEHAM AAFF- 458, 73 3%, A}
14, #5 $A4U 19, Fa4% 49 14, wide
Q 17, MRS 29 19, AFE 278, 29 14,
Tl A9 gl A 22 18, g4RE
HAAME 180Ix, UQAFAA F5 267, F3
4%, ABFAA 29, 3 19, Y 19, A7)
AF 18, HaEA 1790i3ich dAAWE AP
EE 7o) dAdiA F5 69, A7AF 13, H
233 1%, 439 19, JudAdr 5 29,
77 2%, 34 1Y, A5 19, FrEe= ¥
dAl 7 59, ¥ 18, FIHNEAAN FH 5
W, 73 1, HB48AM #5398, 38R
oM F% 59, 73 19, 4 19|t

3. SEaY FEUSHRe Fpl

AJARY FAe BF 519 o), FFEF
HEF 2 dEFE 183 1%, A9 13, A4
2 222 D AR A B 224 158, 59
2 ojds¥ 224 41, V15 d € #d Jjs2EA
9%, @ =73 222} 2190 HTable 6).

FERF L AFEFAN HAER F=AA} 190l
ok ARF-AAE ARRA AElag 190 AulA
22 2 AR AR Be) Z2Eaks A9FAR
129, vl 84} 18 a8z wids Al 29o)
At Y L g4 A= Y BAR 29,
AJFAAL 29l 715 2 B JsoEA

Table 5. Classification by probable etiology of

study subjects ( )%
Etiology Male Female Total

Work-related 13(40.6) 38(33.0) 51(34.7)

Non work-related 19(59.4)  77(67.0)  96(65.3)
idiopathic 13 45 58
known etiology 6 32 38
cervical disorder 3 6 9
diabetes mellitus 2 4 6
rheumatoid arthritis 0 6 6
chemotheraphy 0 5 5
cerebral infarction 0 3 3
trauma 1 8 9

Total 32(100)  115(100) 147(100)

QWA 3t Y ROA NEE 20 SEIEAI 3Y 1Ey

= A7AdE 29, B4 29, 39 A4y 19, A
B2 A 19, £4F 19 382 $Fd 224 2
Polrh, T =73 LEAE AZBY gy
A+ 109, AMHAE denaia) 64, AFA P49
2%, AF P4 19, A% 24 19 a8n
&3 19o|r}. @ :TATIZRE F AE 3
AL A Beigion, ARBE dExeTae
AZ1AFE BARAA 39, gd AzY 19, QA 7L
T 19, 7 299 19, AE AR 19, &
7l Az 19, MY /MFEE 19 a2ln &
B 19 ot

4. #2| H AEER| Hg

AJWAY F2RASFT 519 F AdAH IR
B AACIA 9oz Aid AT fldm, A
ALFE AT Ae 29It AAASH LR
Yol A48 F e AXAA S&nTAle) YA
A BA &2 ofZe dA IS Al 4
ARY W71 (33), 9B eR ANFF(39), 3
At 39E 1 (19), ARPAE RE(1H) Tl
At AW 8F AL A e ol folM Al 2
Fahe At AARY vrigles diEd 39
MREEhA 189S ALY 282 7R ARl
LgEo] HARFPY YL WL + geAlEn
Aztstn den, APHe AN= RF3ch
E olEF 182 FY AYRAIM A% 273
T U3, 3FL e ARAeR olFdAAm, U
A 69 FAE Aeloln], o]E F 298 2%

< ut

o &

TREF FAL Je3Udlel 8 FAR YA
F2H o2 gle] FAE2AI FFAA AY
ke, F42d vz 2 Avke FFNA &
‘gslo] WAk T2AAAPYN F2HASETLS 7}
F £ AN E F9 e A U9
(Stevens, 1987). Phalen(1970)¢] 9j3l¥ F& &
dojAollA ikl d¥dz AsE o 40604 A
o7} A &9} 58 %E AX3H Fuivle 1:3 %
=2 qxp7 E3ivta @ 34 4 Adoge 3
FA7 Ay oldztz, B3, AAE, 131
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Table 6. Occupations of 51 work-related CTS cases

Occupation No. of case
Professionals (1)

pharmacist 1
Clerks (1)

accounting clerk 1
Service workers and shop and market sales workers (15)

restaurant employee 12

hairdresser 1

stall and market salesperson 2
Skilled agricultural and fishery workers (4)

peasant 2

fishery 2
Craft and related trades workers (9)

non-traditional materials housebuilders 1

carpenters 2

motor vehicle mechanics 1

electrical line installers 2

welder 1

handcraft workers 2
Elementary occupations (21)

manufacturing labourers 10

construction labourers 6

char workers 2

street food vendor 1

house maid 1

car washer 1
Total 51

() : subtotoal No. of case

S22 (abductor pollicis brevis)el 23}e} $j&o]
A F o}, o] T 27)de 53] ool o3}
sed ole uHAT Aol FAZ ddt W)
o] o] Huise] £ =S F7MAIIN7I
o2} &a(Tranzer, 1959), 373o] A
o] £& AN dE 3] AVla oS AsAH
5352 A A&dHDawson F, 1990). o] 4+
ML JUHE 1:3.622 AR7} BT, 40-604
Alo]7} AAM 2 62 %E AAEd Phalen(1970)¢
Aol vl%F AHAE 1) Tinel 5% ¢ Phalen
Arte A7 AL o] da o U Al
da Aoz Ve & len, oz i
ME Fgog veheg 9g gt HAke old A
o2 Ra93 JrHGolding 5, 1986). 23 F 9
27184 Q48 9199 AFAAM Tinel F
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P2 349 (37.4 %), Phalen HAF g 259
(27.5 %) 283 25 YL 8% (8.8 %) WA
veltou Halale wg Aelzt g 4= 3, 9
#H ABA FAE At A7 ol FAEol
sk Aojgka A4

FIASFETY] 24 ddeze ¥HF, 24
Z, 429 FAoly vlFE, 2 FTYYR A Tl
o, ANAoR A, Gk TeEH|dF, FrlEla
#HY, BF, g4l ALY BE, fAEF Sol &
A Ao, o] AT FRRFFT W] s
FAFS 7 e vFAdPeE EHIINC
|52 7FolAL, Bi, HviEel= WAYE, Iyt
A8A}, H744, 44 oAt Phalen(1972)2
& 24% 85 %A FAEZ gdute] v F 23S
Bada 3 53 {eulelx #E9, 9ud, 42



B2 Fo| £2uS32d s o8 AYsg
o}, AF A AATHSBo) AgPste] AR A
AMZ o2 AYPJhe Ao| WolsdA e YT
=3 Ax7t dx(Morgan® Wilbourn, 1998:
Osterman, 1988), ¥R 8= FAA A 2
49l AAENe] 9gPolgtn AZAEcHPuduvalli
5, 1996: Rose 5, 1996). A3o|d=}s} Gaga)
M YA FAAE AAE 19, ABENR
omolT}. olEe AMIZEe YA $dolA 10
d oldtoln, £2REFEe 4 Uld 144
ol Beslo] 9AAge] AU o|F 2ie)
o AYREe} ANz AFgses] oy, A
4 HEglel AUTe) ARTAE Bersly) YEo)
AP BRI, AT o] EL @AY
2 £2@ZEFo] 3 TAY & o] FYABo]
1} Qzkgeta i) Wed Relth.

Stewart(1993)+ AANA Ago} F4A <l 9]
A B R A9 Yol M ASE AHMF
o2 F& # T o8 # e gAum ge
FRESO| HH4 wWsle dos|uN FFNAL
uteiel WARGTn FANRLHW, Faithfull 5
(1986)] <3 S¥g 99o] Y& FIAZER
SN gAuhe B AW B2 wy ¥R
9 9%, Ae4 Toued Sol BAYYm Ba
AT} o] AToN F2BVEFTo| TuEhe 54
3 AAARL 2L 4 AYY A9} 38 %= AR
3z 5(1996)9] 77 %, ZAHME F(1991)2] 62 %,
FHETY MR (1983)9] 42 % Rtk Bsked), o
E 3Ya 99e 9ABF FRENS] w i},
Middleton %$(1987)2 9&H F£SHARAE A7)
FYgdoz Adad Y FTASEE Bl
A 99e Piley 522 4 Yoz Rasy
AT o] AFYIA FolA A1 FHIFE AT
AElE Q.

F£IREZFT) PARA J1d F 94 ade
2 BEAon AN $239 2Z 9% Ao
B5adde] tig FFe Z/MA ARz 3
2079 Pare 2ggossn AV LAV
4214 Y Lundborg ¥, 1982: Marin %,
1983). 9% t1& oA (Nathan &, 1992)°] UA
g £2R2EF] WU 3 APRE] FYA
o 8¢ o8 AP AT (Birkbeck s}

QXA Bt chsfE R0 NEE +28 SETEAIL] JY LY

Beer, 1975: Tountas 5, 1983). A7 4
Fo| m2d A(AAYAL, AFITE AHEShe 3
F, A d3&9AY, F94 =AAA(Falck%}
Arnio, 1983), 317} 71gd & (Masear %, 1986),
ZNAZEEAN 224, dRARYA, 5F, FH T
dlA Tdgicta ok (Margolis? Kraus, 1987).

o] AN YA FEHFIT2Y FY¥™
X AE7eA & g G2AAL AN
A AFEH @] AHE she AF-A Helado]
ARt A= 222 9 o @3 A g 224
2 Zridoly 713 Fe] AL e AT F
AL, 7HAE ol dhe vEAL HEEFoV E
22 59 Qi) g2 ALY a8 FAES
AFstaA gradukE ke AR ARG F
4 2 ¢ 438 2EAZE Y AR 39P
£ = FAFAAS v gAY R Tolge
71 59 AdFAR} UK. 71FFE 2 ¥R %
SEAZRE Aoy FEdF-E ke Awad
F, AV 294 AL, AF]le] B A
24 RARI L F2 e £3Fd 224, N4=
AE e AR AulAL, XA §FHE F=
she E4 aEln Edoly 44Tl AN v
53 ZEA M ARl G k¥A2E A4t
7] S sk QA Al 224, A7) Al
Fo] H&& HEIAY @vlE AY ERAFRE 3
v ANAE AzUA 224, 231 S9 Adal,
BEz2YoY YA E k= 7T ZY2EA, 2
HeERldA SF3e FE AxdA 8§ Az
gA 222, ] =AFAPA 2En dAHME =
#E e s3I 22 da, 3w
9 eRAZE WEoY A Fo AAA &%
2, TR A7 ddet 2 ol nlx
Ao} 71848 AE Bol ke AT ArdY, &
MAE e AR AU, &8¢ BIUA A
€ 9=e AF P4, AL AaHEA FAY
Alzko] AYFH) ugAy B A2HIE AT
A7) AYEL AF7A LR 90T Ak
o, 3% AT dSE ¢ & Aok ARF
& WEsHA g3 Aduge s AN FAHS
2 BERT 5= AT 3439 T e 2
], Ak, ZHER 2E2R, A1 Al
Z, AF4 AN, gA B8 & &8¢
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EAolq ¥IMielAl AHgsle BF, 54, 8HIS
RAAxHE £9 FAE AFAIAY wEIte
2, AAA LN, gvly AHFA, F2AAL
ol AR T2 &ulgoly &8 24341
gEa o B=F P T B8 AR
HEEe) e ubEFoln RAEA && Ags
= A4S stn U 4FE EEE 248 BE,
dexRd 22t 218(41.2 %) o2 A B
2, Mula 222 € o g Ay 99 224 15
(29.4 %), 715F L FAe2=2A 9HAT.6
%), ¥4 2 od<sd 224 49(7.8 %), AEF
182 %), AALY 18(2 %) €22 Yt

AGAAY FAE 3 vl AxHoz fed
Ao 58 F Yve A2QECT g9 224= 10
Ho 19.6 %%t °lE F AJANEIEY A
AtelAl Aoz AHE Alle o1 fia, Al
AAe 29 R Yol AAaY VYL A &
< Ao Ve A8 NYE A g o]
frolA AA ZH3e A AARY wrgle s
e 3% 3 JPFEEA 19E A 28 &
TR AR 850 ARy e 4E &
g Aolgla AZsta UNen, A M=
REach JhSEEA 13 3lAke] ¥ESs 1
Blaled AAEA] e 19E AYdshd AMubzo
Z2AES Qo] REF T AE#F A thE
AL o]5F 3L N&He &9 34 Wi
o HAE & ERIFON 253 AgAgoln
& 4 . HARR UeA 499 AeE A28
AR Asien, 8NA Afol] st vl
A HEE-E EAoh. watA o] AAFe|Y b
A8F 9 AFZ o AAAoZ AZAHA &3}
i YA

FERFFEE 40~50t] AR A Ndale A
o7 1 998 ¢ F e A dARY g2 A
o2 43A duH, ARAN FEAFFEL] B
L olfFE AAAQA A9 F, daloly HA F HE
H|Ale] Apo] wlEeleln AZsht ofF HAsA &
H(Tranzer, 1959; Radecki, 1994). o] @7-A
AYFH 457 F 10%(22.2 %) &Y, np=A
59 7S ol dta §Hd], 9UEHoeR
EHE #AE Fde /MRhicgdd o8 283 F
Zo] AT A7 & Ao wdg,
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o] A7 AAAY F WEELe Gaes @
Aqoly] HEd AYN F2RIFE FUEL
7¥ 4 QAT TP G AYAA BE W2
A% wEo] o@T, B8 AREAAN} AP
o A% AN Wl Bol AAAE BAL
@ 5 g,

SF Zge A9 oz At ATt B
Yepaz AT $Mo| Wasjojor & Ho
2 Aze.

2 o

5 @ dHeE WS F2RIITLR
AGE #FAE T A FAE AR A
g FTAFFETY HEF HYEXE FHstnn
ATt

g @ 1996 5YellAl 1998'd 5¥7HA] 23T <
AAY @ YL FIRISFTLE Jdd
B2 1479 e FV1E AL} AsfHEE 4
ATkt

gdnt - e FERsFTes At X
1478 % 5178(34.7 %)°l A|4H} Bl e A
o2 vyt 94 FIasFool 24E AF
< Gy 2227 219 (41.2 )22 AY =
k3, Al 22 R e 3 ae 223 15
H(29.4 %), 71%% 3 #d7e =24 938(17.6
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