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(B HDAIZETIE, HOHARRAE R X 2 A RAE DO EIC S W TRF Lz, (FiE) K
SRR A B CRER R AR TK-03C) AT E & BN & RIRFICHIE T 5 2 L N A[REe b D %
B U7-. BIEEAL 2 AR, 0 B, WAL A R 7 &, NRIBEIE RS O
fEHgeE & U, X CTHMZRNE L. MAEFIZ34 L LT, £nEh 3 BIKENIE S+,
i 5N, 10N BFOZENEmm) 2 KD 7=, E w8, AWFZEICRE 2 5372 BRI B
DOBEED R VMER AR 1 4 & L, REEIL, AFRICEEZS, BPREL 3 4L
L7z, (f5) WIERFOEEREEL, £ T5% U T Thotz. MAEHNEEMEDT, 3 A2TH
ICC(1-1)=0.95 A L ThH o7, £7z, MAEHFMEEMILICCE2:-1)=0.98 Th-o7-. (s
A Talfd U 7o BGRB8 & BN 2 [FIRFICHE T 2 Z E R ARETH D, I BICE
DIFHENE S @V & 7> D HRE AL AR AE B 3L 00 & EAREM I CIE I CE 2 Z VR ST

Abstract

(PURPOSE)We assessed the soft tissue stiffness meter (STSM; TOKUSHUKEISOKU
Corporation, TK-03C, Japan) for inter/intra-rater reliability. This device measures load
and displacement simultaneously. (METHODS) 1 healthy subject (with no history of
orthopedic problem). Three physical therapists measured the surface stiffness of fore
human body parts; intrinsic back muscles, upper trapezius, hamstrings and
gastrocnemius of medial side. We each took 3 consecutive readings using the STMS
at the right site on each of the human body parts. We calculated the displacement for a
load of 5N and 10N. (RESULT) The overall rating reliability for all sites was high;
coefficient of variation (CV)<5.0. The intra-rater reliability of the three therapists were
high showing an intra-class correlation coefficient ICC) (1-1) =0.95. The inter-rater
reliability was also high; ICC( 2-1)=0.98. (CONCLUSION)Thus, it seems that this
STSM is a reliable and useful device for objective quantitative evaluation of soft tissue

stiffness.
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1. [ZL®DIC

WIRIC I REE & e & STEAET 5. REPE & 1T, W ERSRANICIRIR O R AR B 35 T BE B ) 23
B<HETHY, WIS T LV ER LIEWIRRZE DN TINRPITERE, JEIZRA 9 &
THMHEEZ WD V. ZALOMHEBPEAE, WOBI DRI TNDS.

MNRIZET D S O—D>DFREETH DK HLRRAEE (soft tissue stiffness ; STS) &1
DURe, (R, BIEN, MOREESINIRZ BRI RO, RCTARRE, RPN, B, B0, AR, M
BI_XTEEUOEBOME I THD. TOMEOEL, FiEoEfKE L TEHMICHE
LN TS, BRIRIZIBWT STS ORFIL, AR rfBii RO —EK & 720, FI2ht
P LD EB 2 FIEIC L > GHEESI TV D, L L, STS OFRBIAGHE TIES AL S
TELT, BIKEH SN TWD LITEWDTZV.

HJCED KRS A B 3 (soft tissue stiffness meter ; STSM) 2 W= WFZETlX, s, J&HdE,
JERR 72 EIlC X B2k 2 OIS Y, FIMRREARBSY Lo - BRI B E o STS

DB VIZOWTHRF SN TN DA, ZOEHEMICE L CHETIEZRV. & 5B X
OREIROMH 6 OFT — LR +43 TIEZR 0.

HxIx?, WMEEEME Y TVEA LZREATRETH D STM AEH LT, Ried 3 HEH
DRI 7V ZRE L, RAEZENEENE, BAEEFEEEORFZITo2ME, 10 AD
RAE NEFEME T R TIZEB O TN FE B % 2% (Intraclass  correlation coefficients ;
ICO)ICC (1+1) =0.97 LI LOEfEMEZ /R LTz, £-REAFE#EMET, 1cC (2-1) =0.96
DEFEMEZ TR L. 51T, 3 BEOY I ARMICEWTHERBEDENRD HiLl (b
<0.01).

ZZCARIFR 21X, WEE B EABERRETH D STM 2 L <, AEREIEICL HHmE
FWNEEMR L OBREEMEEEORF 21T 2.

2. Hik

KEBIE, ARBFSEIC R A 45 T2 BB AR PR - O BETE D 70 B R B PE 1 44 (i 20 7%,
(K 62kg, BMI 21.0)(Z%f L C STSM HI/E 2 AMFEICFAE &2 572, BRPREL 34 (B
L 4-6 ) 1T THIE A FhE L7z,

BEHEALIE, A OB (L4-5 L-UL) LR B, A FEORMIANL R R
VI A, WP, OFIE R R S LT,

B (ST AT & 20T % [ E AT RE 72 STSMU Bk FHRIFE SRS, TK-03C) &M L7z, A&
BFZEICHE L7z STSM i, # LY THAL i ft 30 ¢, NI EREDH 30mm, Fif # & i
P BON TH Y, BT AT 7 2ch LT 2 2 LI K D FRHCHIE FEE2R B DO TH H (K
1.

WEEG, BPEREL 3 A2V, BERFHOBHETREICH S COHIZT, £
DOEEXY STSM IC LV HIE L. BEEICE, OFETEHVWDZ &, #Rmic LT
QBEIZHET DL, QW< Y EHETHZ EERRLT.
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AWFZETIE, BOT A7 o UREELR, PCD-300A)CEHHEG L, o7 ) T
¥ 100Hz T 25 BIC 3 BIOWIE 24T\, 1HIE Z L ITmE & & AAEOBFRIZ OV THE
JREARZ R, AEE 5N B X O 10N O ZENiE(mm) &2 5 H L 72(X] 2).

FEt RGNS, £ WEERE S EMEOBMRIZ OV, JIE I L IR ERERD) Z R T-.

s F N O RE BB A EEMEICOWTIE, 2 & OMIERE &L v ZEiask
(coefficient of variation ; CV)Z R H L7=. F£7-, MAEWNEEME X OWMAE MEEMEC
DWTIE, ICC 2R L TRgt L7z,

BUOTHTUT
(MBS, PCD-300A)

1 JIETT A

‘ ' HE IR RN % [RIE L 7 AT RE
STSM (TOKUSHUKEISOKU Corporation, Japan ; TK-03C) fgﬁ?b&ig%?i;éﬁiil f i%g;bgﬁglw
(2 &0 FRFCRIEFTRE 22 & D & L 7=,
TEEALIL, FHESLRG (L4-5LL)
EIRR L3, PMALZ RY 72, PIIE
MERFOIEF R L L, T THMAOHRE

L7-.
_ W i, LA D, AR
displacement (mm) ORISR & & 2 LbEI & AHT, 20

b2 STSMIZ & 0 lE L 7=,

mm U EREEL 100Hz g% -4gr 2500 BIEE-F Y17l [
300-
280-
260-
240- wE
220-
200-
180-
160-
10 ZEfI
120-
100-
80-
60
40-
20~
00- -
20 3000 1y,

B2 fET—H

W7 TR ER100H2C, 253 K AFRIE Z 1T - 7.
PEFNZRFE R (N), 5NIS L ONONEEDZEATAE (mm) 2 H L 7=,
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3. R

436 [\ (4 fx3 [AIX3 4) OWPEIZISIS 5 ff & & ZNAE O [BFEHR O — B DO FEHE
Tdb DU ERECEAME R, 0.98(0.96-0.99) T - 7-.

IR LIS K D HIEICBIT D85 = L D%CV=mean=+SD %, fiiHE & 5N L 10N
REORERZR 1 IR LTz, FREBENEEMEICOVWTIE, SFREFOMERE 5N BLO
10N FED ICC(1-1)=0.95 LA & 72 v, @mVMEHEMEZ R L2 (6 2).

S5\, RAEFBEEMEIC OV T, ff 8 & 5N FF T ICC=0.981, 10N I T/X ICC=0.903
EEWWEREMEE R LT-GE 2).

1 B NS EENE (%6CV)

5N 10N
ARk S (L4-5) 4.8+0.6 4.0+2.4
(MR A LT 2.2+1.2 1.0£0.5
A U RE A P AR 4.4%+0.4 2.6+1.6
FWRIANLA Y T A 4.1%+0.4 2.0+1.6

* HAL (0)

F2  AFHWEEMER X O A H RIE T

AH P E R 1cc(1-1)
iy B 5N 10N
A A 0.980(0.899-.999) 0. 995 (0. 973-1. 000)
MAEHB 0.952 (0.773-.997)  0.977(0. 884-. 998)
A C 0.965 (0. 827-.998)  0.995 (0. 975-1. 000)
WA = HrE 1cC(2-1)
n=3 0. 981 (0. 896-0.999) 0. 903 (0. 330-0. 993)

SUE AR PIAH BRI (9%E X TFRR- EFR)
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%ﬁ%ﬁ F3 1T 2 dCEBAE A P o I "%%T%D PSR b o B ETA &
2B, OO FEMECEEEICE O TS BENE LN ERBRTH S.
DT, FREBHHAREEEIZ 31T D K BIRHIfEIE S RO bid Z L, STSM #Hn%

EREORBITHON TS, REFS 01F, AREGETHE R HIEARTH 203, DFEMEE

FEBHEIZOEVIRFELRNE NS ZE0D, ﬁ@%ka®ME%K*E®§%ﬁﬁ
HHZEERLTND., —J, FEINCLD L, FHIiE OB REIZ X 200l MR 2=
iﬁf%ﬂﬁ,@mﬁwﬁﬁﬁ%ﬁé¢_i@ﬁ#&ékbfwé.

Fex 12 99BUEE TIC, 77 —24F& D STSM(TRY-ALL #£%, NEUTONE TDM-NA1)
%@%Lf,ﬁéﬁﬁﬁmiésmwmwﬁﬁwwﬁﬁﬁﬁ%%wﬁﬁ%ﬁm,mC(rD
=0.79 LA EOEEMEEZ R L, F—REHFICLD 3 BO# VIR LOREIC X DEEMES ICC
=0.90 DL EE W FERND, KEBEOMLEHIZOWTHE L. LrL, EEICxT5
HED G ERLIESOERIACNRETH D Z &0, FERFHHIT DD T A =2 2K
T MBI R ST, & 2T, AL CM E R & AN & FIRFCHE ATREZ: STSM
A L. 20 STSM 1X, e T CRIE & S B &2 HUE U I2BR 0286 & 4 51
TOHIENFRTHY, EEOY T EEREIZIBWTHRAEE N - O CmvEEME
=AY AW

ARRIEICER T DRI, Arokoski B 101X, 28 4 OWERE OERM, — AR, HH 2
okt U CHIE 217 o T2t 2R, %mh4m~m6%@m*%%iéué%®@ RO pAN ]

ELTHHERBRRTWS. Kﬁn®#%iw AERRIEIZB T 280 K LORETIE, 7
_XT 4% TFThoTe. u*ﬁﬁ%ﬁv\ﬂa@éi@JIUT@E%FHWE?ET \IZ2>W\W T, Landis®

dﬂhmm%ﬁ®%@%KﬁwﬁﬁmmﬁLk%@ﬁﬁi&&%%mf@%btﬁ@%ﬁ%
4 Ch DEBRTIL, TNENRESTANRLDHTHLH, PR Z & TRWEEE? S
SV, ARBFERE RS, T STSM % H\ 7= WA AR A2 o i B pORTA X S MEEME S
HOFHIGTETH D Z EARBENTZ. L, AFFRICE W TR % &7
MEEIZOWVWTO, RFHIBZRbI TRV, K2 EEORFIZOWVWTIEAS%

DFETH 5.

ST, BEE NI T D IGHALARE L O FEEE 2 /ERR L, BRPRIS A 2 BEF IS W L7 R R
RO RLAE L DRI SNZ DN T ORI EED T LEMERH D, £z, STSM @
BEARIS X BEPRIEO T T VA HEET D L CHLEETH Y, AR I OWE O i H>
T —XEEBML TV ZEREETHDI EB DL,

5. e
ASEIOWMZEICH S L TIEW:, U ANE U T — g VRO E, ZTREHExE L
FAEFIEHER L BT £9. £, BAOZTEWRERE ORI L £

SCHk
DACmBEE], WLz, 175 RRR -l {5512 K 2 IR O A EE 28 (k. J J Sport Sei,

60



1994, 13: 273-280.
2) Fischer AA: Pressure algometry over normal muscle. Standard values, validity and
reproducibility of pressure threshold. Pain, 1987, 30: 115-126.
)P —AT, JIFARAT, KEIERE : @ H REHUTFARM I 0 2 M REA JE
I [ OB 14 O R FE D ZEALIZ DWW T BRFIE 256, 2004, 64(6) : 494 - 498.
4) Kar SK, Kar PK Mania J: Tissue tonometry a useful tool for assessing filarial
lymphedema. Lymphology, 1992, 25: 55-61.
5) Akira Takanashi, Hiroshi Karasuno, Munenori Katou et al: Reliability of the use
of a soft tissue stiffness meter. ACPT, 2008: 203.
6) REFEL, AISFEE, FARMBZ  JFER I R RS A O R A E T TDigital
Palpometer| DOPFA¥E (55 1#). HAFLIRIEFLRMES, 1998, 9 (1):33-40.
T)FREF L IR BIET D ARG MOREE. BERIE, 2006, 23 0 99-104.
8) AL, NNHUEST, FEF I M dRERARARAE R R 31T S R ELE, [FHEEMEORES L ERRIG
M. ER U B YT —3 3, 2008, 7:22-26.
9) AL, SEPR, HEMERSE -2 M OMKEREE A RHI IS T D FEE, (FIEEORET
LR RL, 2008, 23(2) 1 297-300.
10) Jari PA Arokosuki, Jarkka, Tuula: Fersibility of the use of a novel soft tissue
stiffness meter: PHSIOLOGICAL MEASURMENT, 215-228, 2005
11) Landis JR, Koch GG: The measurement of observer agreement for categorical data.

Biometrics, 1997, 33: 159-174.

61



	takanashi_Part55
	takanashi_Part56
	takanashi_Part57
	takanashi_Part58
	takanashi_Part59
	takanashi_Part60
	takanashi_Part61

