o B35 X RR TR AR R 5

o d

P8 2E X AR Ep A RE B RIT AT ST

BisEiey Fix
o B ~ TR

B 2

R ¢ AR S TR R R A o R R LR EEIRE T AR I E AR -
AR BRI S RE > HrP 2RI (S 5 A R B MR A 7 2
AL o B ATEF S AN B R AR R R O R R 3 - SR =CReE T
WAAE (FSS) JZMEff P & EsEERs AL A2 SEBIEY - #55% FSS BURFERTLUEST
A 58 HIZA (Proprioception test) - B/ @ AWFSE 2 i 7t B RIS TR R ETETT
S AB AR (SIETSE - Ll 26 KBS RE4E (T 20.5020.46 5§ ) HEFT
s 50% ~ 75% T2 AT L AR R B AR « 53k © (S REAEMG 53 P
iHBf{7 B (Intraclass Correlation Coefficient, ICC ) I FE#ER (SEM ) #E7TE MR ER - FI
BT R AT T SR R ET A AR A R - SR BT NMEEHEARZ 1CC fEA
0:80 % 0.78 RHfE{S A » AR SEM B/ NIURREEE USRS ot TR RR AT A
LIRS,  ICC £5-0.01 % 0.43 B2 KAV ERHIEE - shA SEFILIET T2 SRR & B
8 25%F1 S0%( BREE AR - {2 75% BRI E =R - R - HAammia=
IR TR R AR A PR e 2 R B A B IR A S (B 1 - (R AIEREETR
b A R o 5 AR R sl R R v AR A (S -

5 : AERR - BEETECR - BRME - BE
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The study of reliability in knee joint proprioception test
at Functional squat system

Abstract

Background and purpose: Proprioception is a sense of position and movement of ont
own limbs and body in the absence of vision, termed “limb-position sense” and “kinesthesi
respectively. Proprioception has been shown to diminish with injury, age, and so on.
sensibility can be measure by many methods. Several different testing techniques have &
developed to measure the conscious submodalities of proprioception. Functional squat
(FSS) that mimics the movement co-ordination pattern of squat jump, under the control o
external load. This device can be measure proprioception in actively closed kinetic ~
Compared to some open chain device, it shows more similar to daily activity. Therefore, sg
test need to investigate the reliability for FSS. Method: Twenty-six college s
participated in this study (male=18, female=8; mean age 20.5+3.46 years). Subject were u
FSS in Proprioception test program to measured low extremity in 25, 50 and 75 three differel
knee joint position, there were repeat for two times in same programs. For intrasessi¢
reliability of the figure-of-two measurement, ICC (2, 1) and the SEM were used. The ICC (2
was based on a subjects x 2-way analysis of variance (Shrout & Fleiss, 1979). Result: |
ICC (2, 1) for repeat-measures knee proprioceptive test on 25%, 50% and 75% visible mar
was 0.80 to 0.78. also shows a small SEM; in test for no visible marker repeat-mea
proprioceptive test at 25%, 50% and 75% was -0.01 to 0.43. Compare to visible marker and
visible marker repeat-measures knee joint proprioceptive test, it shows statistics different
25% and 50% but no different in 75%. In this study, results demonstrated good reliabil y ar
small measurement error for the VM repeat-measures knee joint proprioceptive test. The re

shows that the FSS Proprioception test was reliable indirect method of measuring kn
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A i 5% 58 (Proprioception) 7 il i 8 /&% 4% (limbs-position sense) & $5 #f# 1k fl &
(kinesthesia) A& T B 87 & 1 MR H1(Gardner, Martin & Jessell, 2000) - 82228 A&
RUEHRTZHEFR ZEBRE ARSI @ B S AR 2 25 (proprioceptor) [YHR
BORRSRRREME - EYIT 2R - @E A RETIE e e - RIS
ORI RIS B & (S AILPYE B S iR - s AT HAE Y ok B a2
RS2 a2 1R - E TS PR AR RS A 55k LA A B o T R o U4 Thesig
to detection of passive motion)EH B e & HI ¥ 2158 (Reproduction of knee angles)
- TG AR AT R 3254 BN ED (e - FASREiBe A R 7 )
BIG T RYBIEA BB D REET & B ) 4= 1511 (Skinner, Barrack & Cook, 1984
e R ARG AR B RIGURE RS B NG - [RIRFHIES AR B i T =X AL T 2
i#(Open  chain)F1PH#5# (Closed-chain) i f - 307 %1 2 AR R AR (1 IR 2 2
(Open chain) ( #EZRTEZERS » AIALEE ) - (HT ARG R E B B REAE I BGE T F
BT Y B8 A0S o BOE B 2 P #6158 (Closed-chain) B =AY & {F - FHRANIIS
th o R BT AR TR & L i Al ZE R RER R A FHRA 1 (Petrella, 1998) » &
A BRI FEI B IR 1T A FEEA 0 7 BRI - PRPPISHGE CRE RS - [10h22) TFlsd

FEHIFIEAT Trevor(1998) A 0L M8 (Kinem SO0H, Dynamonter) §
15% FEELEIRE TS - HlkePr e IR AR ERRE - AGETTHH G B g A
IR B A REBC AR R, - A5 SR 20 B A s =X v 7 P B R T e P
TEA G - AT ARAIEESEQ2002) L 30 £ 18-30 Rz @S LET
O Sak il R 1T BT AR B PR SR BRSBTS e 5 SR
PREEAS T R ToRl A  Bh A PO R ) » DA B A2 RR S 2R PR SR S S AR
FIH ¥ AETRREBEE - (AR AR RS » PFREEK - HrAES
ARG R IR T e R o - LR PR A TR B Y 2 L R R O SR
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B - PILETAOR A AT DS H DU BOR G (AIAREFS B A b BB B 2 B
B i B i ) et o EL A B T R BRI © SO LI BT
B PG EBR AT AS R R IER » SLARER TR R F R BT I A M PR =k
i Functional squat system (FSS)ME{TECHIER ([l —) - FSS E S ILA S RE kA
BT E T FASASEEI AN - LR S RS A SRR BERIREI 2 KT - TSRS
AT 422 (1 [ ) S e (T 4% 2 T e BB ME A HIBR R A R L SR (A 2 2 1
R - S TSR RO T RS DU IR R e Aok (BRI I — e
R - AERARORZERI - P AL B — B RIS - ST
RAZ BT -

EME (SR T E A R E A R RSB T DI (S (test-retest

Mg fE#E2E ( Standard error of measurement, SEM )  form reliability) 55 —fE#E{T ( 2L
22004 » E 305) ik FSS fRas BnA RN A R HIERAY (S L -
-~ HRERN

SLRLL ERFYEE B AR R ERATT
(—) AFIFFLEHE PR TR e B A g R R (B -
(=) AN[FME I B T IR eI AR AR A B -
(=) AR TRARRR AR -

ARk

- BHE
- AHFELL 26 (KRB R F SR RIS - 13 4531 13 Sk - P2 RIET—
SEERET RGO - SREEAERR—FUR -
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-—

- XRAEETHE (N=26)
F# (&) & (2a) wE (2F)

T 20. 50 174. 32 67. 21
£ 3.46 3. 05 8.33
— - BERE

A BERGEHREERE R — K EmR K (g 30-60 5348) FIAFER (I
EH) & TEARRSAIFRNSE (test-retest reliability) - FAEERBHAHTHZE
B Z BHVELARG 5215 » e 718 P SR LA TR E 16 P D - BB ot 52 A A
RGN ~ 2R AT TR AR R (B — ) » Lk =R A2 A
al (25% ~ 50% ~ TS%EIMELA T BRI 58 2 (HRAEERE ) - (7@ ETIIRZ IR
ARHEARBE (L AT — R MR IR 52 HaSE R (Visible marker, VM)

(HERRRZHAEAEEEIIE) WK% A 151257 (No Visible marker
oG (HHRERENEAREL ) - SREHELULE (staring position:
RIS A28 - 2RI A AR 2 T 00 i 5 R 68 (V2 B A4 2 o (e
position).Z {Hifi (FFRY 10 #) » FARKIIR 30-60 4388 % P T— K RIR A HIRATTAZER
Al BB AT A R PR - (R B Pt — 52 ST 1 B AR A

E— BERARRES TR TR EEE
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= BRE

FORERTE EREVERIELNERENE - AR Te S BRI ITHRBR R IELUR L FiEE
w0 AU BB BRI E L TR TR BRSNS R R
WS PEEE T I IGRAR (FSS )i BRBETTIEEMIT - BRI SEAOSR E A R) S00HZ »
FAILAR S VM FIRRZRIS NVM i F [z (R B R A (5 8 o (i BB o 15 S5 B IR 1 B
¥ mode) BHMBEBHES (B LURFARRE -

BRI ERIRET

AW TE & i R A 1 SN 2 e o » (SEERABRIFAIZEEE S (LU ER R
#7 (Intraclass Correlation Coefficient, ICC ) AR EA#ES: ( Standard error of measurement,
SEM) FE{THRER FSS RUBRRRIATAE R HEAERRT A A fe e m 2 B R A AR g i B
WIS REFSEF SR e i BRI AT AR AR (B IS B £ ICC AHR R MR AR 8 Fleiss
Hit3 (1986 )ICC FHBRMABAF 0 2 1.0 Z AR 0.75 HiE5{E M (excellent) » 0,40 %] 0.75
e (fain) 219 4 (good YR - (A 0.40 FFHIMES I (poor) BB EEE - 59— (HRFE(SE
TR AR (SEM) HEFHARMAR SEM=sxVl-mx - WLUEE T
(paired-t test) s LS (7 SZ A HAE SRS THE R o2 R B A B AR 1 72 SRS TS

%8R

AR B AES TS TN A MBI 2 (S8 - 26 f—(EpyAE T
2 52 A A R R B GRIER  ERE A HILI IR, - — PR
RECHEAIA (I 30-60 ) 2 FHAMBRIFIANERE (test-retest reliability) : 53
R RS, - P AORHHER T » B SR PRI RS2
R (5 AR RO PRI ~ R IR PR EER PR RIS R
e 7 AR -
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R S 3 EELE S E Pt

— ~ NEFERAENBFAERE t

AR IR BRI R LR BN AN & R R B 85 R VM 2 50 8
IR DA A 5% 2 R FIRS R PRI - ERSSRANER R FARIAIAG 48 AR FERIR
{28 BIEAES L 0.70 2 0.78 [ - SEM ZRRZESHL 3.03 2 8.73 A3 - FEEHl
BEBERTANAE SEM B8 K » b7 HORIRA 2 BEBE RE R R B B (B ISR o

F= R T THAREERRE (N=26)

-k %=k IcC SEM
5 B 2 R 4 3
25% 4 & 49. 25+05. 96 49, 08+06. 38 0. 74 3.03 em
50% 4 ¥ 98. 34+11. 44 97. T1+12. 06 0.77 5.48 cn
5% v % 147. 19+16. 84 145. 73+17. 49 0.77 8.08 cn
2o T R '
25% {1 & 49. 29+06. 46 49. 35+06. 40 0. 70 3.54 cm
50% 4% 98. 41+12. 99 98. 58+12. 88 0.75 6.50 cm

To% ML & 147. 67+18. 61 146. 92+19. 50 0.78 8.73 cm

HASERATHATRAREZAERETARA R EME MEEwH om

1CC=0,77 1CC=0.78
(] [ ]
160 T
40 1CC=0.77 1CC=0.75 7 .
120 - 1CC=0.74 ‘_| 1CC=0.70 ’—‘ % i:_';.l
,// —ZK
100 I § %
m
80 - 7 /
60 7 /
#7259 #5096 #575% A22596 #=5096 #ET5%

B FSSIEEETCRMESETEUBERERE (N=26 84 : 1E)
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| (EERETRGE AR RS F G - AR R AR AR =
WA FINTELETT (25% ~ 50% ~ 75%H{E AT e £ 5o 2 RaIERE ) (SEEZFE > it
T X NVM /Y T AR RS IE - #E2 EE—BR AR 2 3 B E N R B A
MR REIEE » HASRUR=FR -

WER =T LABEHN ISR (NVM) =R [REAE & AR RS G A7
-0.08 % 0.49 [if] » H—H5R 2 Fleiss H5E(1986) HIRUEALFHMERE (poor) HIFHE - 8
TR E 2 PSR R ER SR ] A SR IR BRI 32 5 T AR
REHIEEAE | AR RER - Eit RS R A AR R - RIS
S A {598 (score are reliable) - {EfANRESE T IR =C R B A< B AR 2 T (SR
(test reliable) » {USZHEFTFFEFY NVM 2 A e RV I GAFR MG i 5 SR 2 TR /3 B
AR RIEHERT - HORIB A S R THRIR VM BURIERRS SR Re - h—H5R - BReH
R TTHE 2 A MIBRTT 2 E 2 SRS - FIZal B AR & AR g 7 By - (KL —@38
ERTBHE IR ERES - ERTEAEIER TS - ZREEARBSZ IR E R R
TG » HOER L AR EGFY 2 - A2 HERNTIREREE  AfERENENEE
BN 75% {758 ELAS FEAERRIY ICC A 25% {7 A0S Rl B3 i 38 v B (Rain) O
(51 HELEc Sl R 2 55/ T (FRI) #Y) ICC fESA I (IR AR - AR ) ot
SERAIC & BT R AL v LSS B B 2 A S e O R B A A AR IR P i R e 1 B
G R A - R r 2 e M ER 23 AR I B RS - diERs
o] AR 7 A B (AR IR AR SR T DU AR B A AR+ [RIBRFAERL Y38
2 AR E 2 Rt R O R e R R R — -
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A RERETITRAMEEZBHRLMAMNRE (N=26 Bar: 29)

R it q ICC SEM
& B2y R
25% & 21.08+17. 67 15. 04411, 12 -0.08 3.00 cm
50% A & 15. 29+10. 34 12. 00+ 7. 96 -0.01 5.43 cm
To% 1o & 9.00+ 6.37 7.54+ 4.35 -0. 04 7.86 cm
ek
20% fLE 13. 62+ 9. 38 13.27+ 8. 42 0.49 4.89 cm
o0% M & 8.8T7+ 5. 86 10. 88+ 6. 80 0.20 6. 38 cm
Toh M & 4.73t 3.09 6. 15+ 3.40 0.43 8.6l cm

BAWERKTHARRAMEZ &I 7 ARA S EMA - X FHRMARAE BBERL
BHBEME  FEEMA cm

=
B tooecace |
A } ]
7% 40.00 !
3 5 00 Iccl'i-lm ICC =049
30.00 | B
25.00 l' T - 1CC =020 %*Z’(
rT j
20.00 | 1CC =043 [=F =
15.00 | FZI ]
10.00 ‘ % l il
5.00 27 %"

#25%  4550%  475%  FE25%  7E50% AE75%

B= FssMERETZRMBIBREEIEHREBEUEBREE (N=26)

—  BRERET TRARREBERIER

IR T EARR SR PR P LI FE (VMR RN VM) TRCE T 48
JE(paired-t test) » FEHIfS VM I NVM T —2# < BRAS RA BT 2R (R0 > @i

342



- MEXMM G AMAEEEFRE

B ) » SYAIFA ~ e 2R 25% F150% BRI (FM 25% : 48R 49.25+5.96
» SEFRITHER 64.12£11.47 0%y » 1=5.90, p<.05 ~ /Jll 25%  $EERFER 49.2946.46
Gy SEFSREHS T 61.10+10.18 2343 » =6.61 » p<.05) » (HIASEIHIZ IR 2 75% (B4
et (AR R (A =117 » p=25 >.05 : 72l =1.99 5 p=.06 >.05) - iR
AIREFIZ A B A 2 IER A © — 2R EPEERIRRGR - REHERA S 25

LA _EROfE R R AT ECE S W AR R MR — B QA ER) 1Y
R - UL R R 2 SR E R I — B - [
W77 R R I S H 2R T FRY ST A2 AR R T -

v A RERETIRNARERL bk (R0 29)

ERfET mAGRIE T
__ M SD M SDh t D
ol )
25% A & 49. 25 5. 96 64. 12 11. 47 5.90° .01
o0% A & 98. 34 11. 43 106. 99 12. 33 3. 96 .01
T5% 4 & 147.19 16. 84 148. 93 13. 68 1.17 .25
B2 b R
25% 1L & 49. 29 6. 46 61. 10 10.18 6. 61" .01
- 50% M E 98. 41 12.99 102. 60 14. 94 2.82° .03
~ To% & 147. 67 18. 61 150. 04 18. 50 1.99 . 06
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190| l l
170 “
s i 1[
130 - L
110 éﬁ B
90 | é? i ﬁ
; /
% / 4
50 % é
30 = -J/é Lk | _

£25% #H50% AT5%  A25% #E50% AE15%

P - BRERETZRMEIERRCEEEREGE (N=26)
5 3t

—  FEREAENBAEE

R Fleiss(1986)F5HHHA— AR e 28 HllER 2 1CC fEEE] 0.70 FHR REEREE
{5 B (excellent) B & [ (goodIIGE L « HHAH . 523l # 2 R SRR
R T AR R RS B RATRI(EEE - PABIRATHERR (SEM) FETTAR S I RER
AT LAE SR T AR AR ISR E /172+3.03 E+8.73 A0 (=) H RS
(AR BENI AT K o Hl 7ok b o] AB A PR 7R o B U R B A Rl
AVEEEREAERE - (HIL— AR R B2 B IR B IR R LA e R T ATE
TTRIBRE IR, - HHAIER ZAE AR H A HARAIE AR - (0t — RS S v 5 A0
EERRRHEE R R R 2 F R RAFHY - (B 23 E A B RET AR
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578 221 NVM A RIS RACE TR BRI -

A7 E i B ES T ERAETE T IR AR BRI (S5 8 26 (T —FASE T
2 FEASEERASERNN S HREHRERE R —KERRX (A
0-60 5348 ) 2 T AHS R TR test-retest reliability) » FTSZRHASHEET 7 -
el R s A T BIAE P ASZ A AR AR (S L AR - AR R o B R
i st R BT AC B 28 LA OB (AR AR S PR e o
A TS A SRS L S AR - AT R RS  (75% ) &
RELEITRO(SE - [RIRLLBEHA TR B AR R L KR (LA 22 R LLE - B
A e B o A TR B L R 22 AR ] - BEUR A2 5 TS e e A R S
B H R A AR - BRI I TS SR B A S R S &
LB L SR A5 5 IE e EHY -
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