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Impact of Pelvic Fixation on the Measurement of Knee Extensor Muscle Strength

Using a Hand-held Dynamometer and Belt

Ryosuke Takagi, Masahiro Hirano, Yukinobu Hiiragi, Tubasa Kawasaki, Munenori Katoh
Department of Physical Therapy, Faculty of Health Sciences, Ryotokuji University

The purpose of the current study was to investigate influence of pelvic fixation on isometric knee
extension strength using hand-held dynamometer (HHD). Twenty-one young adults participated (six females)
in this study. Isometric extension strengths testing with a 90°knee flexion angle were measured in three
postural conditions ; (a) no fixation (their arms along the sides of their body), (b) grasp bed (to prevent
pelvis elevation by grasping the bed of the edge), and (c) pelvis fixation (to prevent pelvis elevation by
connecting pelvis with the bed using fixation belt). These strength values in three conditions were analyzed
using one way analysis of variance, correlation analyses, and absolute reliability. Result showed that the
value in grasp bed condition were significantly higher than the other conditions. There are significant
correlations between the three conditions, and the correlation coefficients are more than 0.9. In addition,
fixed bias were obtained between condition in no fixation and grasp bed, grasp bed and pelvis fixation. In
conclusion, there were no direct effects of pelvis fixation on isometric knee extension strength. However,
grasping edge of bed by both hands results to be more reliable than no fixation which was used previously.

Keywords - hand-held dynamometer, isometric knee extension strength, pelvic fixation
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INY BNV RF A4 FEA—%— (Handheld dynamometer: HHD) 1%, REMTH M EEEE LTz
D/PNEITREEO 72O, R EICENL TV 2 ERNTHIIERSETH 5. O8N X Y HEDIZ X 2/ )&
FUNEYT=va YEPHTOITRTH D, WOy K94 FTOINEY 7= a » Ry NE
Vr—a vl ZRGHEREICHATE %, HADZ {EF CRIE T 4 M@ HE I IME OB E AR %
EOMED SWMERADD HH, TOMELZHM) 72OV M EH WL HEPERS N, HIMLZY
AN EAGERICE DG ST 12,

TROH IR, WNREOH I ZIRIRT 2 7-OICEE LT TH D, FREMPERINIATICBIT 5
THECHMEDOIREEE 220, BATHERBATHE L B HEN D L LESNTWDEY, £/, THEe
RoMEIE GBS MBET LI EDBP SN > TWADEY Zens, TR DOMRFEME L TEEH X
NTwa. GS™ &, EFHINEREOGrade4 L, JRHPAZH 2 EE L TWb720, BB
)TN AR I X BRIl A BT A Z L OEEE AL TS, L L, BMEG GO LEIC
DWT, HHD &~V b+ & v % J5 {3 T O P i 13 R T o 55 3P 155 0 I e B2 % 7= 00 fil & S AHB %
ATAHD00, WML 252 L2RBEINTWEY, ZoOREKEE LT, BHEHZZEE L TREE
AR S ANEET 5 PV 7123 L, U b & L72HHD TOM T R 1E, KBRS 85 o [ g A
GWZ EP SRR B IRANEE DY), TIBMBEGH AR TE v, DL, FEMER e
TIEY—MIELZZADDH Y, SHIINV M THREBLEBREZEET S EAWET L RBEZHRMINT
Wph,
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ARFFFEIL, HHD % 722847 C O MR R BRI BT, R0 5 D ETH 5 HHE A o
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HREEOHEE LT, OBBRENRY POz HaBis Lz 2 5 (Ry IR, @KES
LRy Fat =g~ bl ogBE e A~V b CHlfs U OB L2z 5 (X)L ME
) & L7z, ZLC 35RMoMEME KL, FREESMEMICKIZTTREC O W IRETIZ L%
HigE L7,
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[F) & % 1572
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DR, FREBRMEDHERC, THRTEM TR0 &2z XHMEmL, WEhtr4—r3y
FOFNERIET 2720, BREPE U —ZFEEL TRy -0 E 2R LA WEICBWTHEERO
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BRI B 72,
FREEIZOWTIMOFETHEEZT- 72, BREEEZERELZ2VWHEE LT, kP50 HETH
B WERH DM O BRI F 22 { ik (B LA D) 1S LT, FRoBEzRE Lz 2Ho)dx
ERLIz RO, OEBERRY FOuiZ2ElaEimE Lr iz 2 hE (RNy IR J2),
@OFBEEH ANV b TRy B e LB E2 2 5 HE (~OV MEEN ¢ K3) & L7z 3ok
TR TEREA, BRI ERERE R — L Ry NI TR, RSREEA 2RO 2 & 2500,
PR IENR y FOTi#ED 5 VIR 27 > 81T 5 X ) IS L THBSFL 2V E ST LA N MEE
ficix, M7 7 AF—HREDOV 7 b~V (X7 =V Ty 700, TR10emx 5 £ 120cm) 2 AR
Z W, AN TORBR RISV b 25T, IRIZEETHOETE RS X IRy FTFIZHLTHE
B, L) —ARBASEROB T HOETERD LRy FFIZHLTEE L. NV MEZEMIZBWT,
WE OWMFIARMOEEIZOL ZEE L, NV MIEDLEEDTL L) B0 IR EEE R
LAE, Xy FIERZ, XV MEEMOIFRMETT v F A 2ETHEL, #1HORE %308 2L Lo % &
GCER L. WEICERT T, BB+ —3I 77 v TE U TRABMER T D50%, 75%, 100%
DIEE AT - 72, MEIPREDP LR TITI 2L e L, FHC o a8 2iro72. 72, WEHOE
BALD 72012, WIS & XN ORI E AR AT L iLskz2 17\, WER TR £ CHEE, Bes 12 A
bELZVWI L E L BONLHREDND, 3RMEOUEMD DO T —IChCE 5 H T, H5E O B2
DWTET Y Y ORFFMHBEREE O TRE Lz, 72, HBREOBEHIHWABARK L Y, JEss
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V. #R

SERVERMREAGIE CFI9ME + B [2oW T, BE% LALIE52.9 + 20.0 kef, Xy FEFHIE58.4
+ 22,6 kgf, NV FREEMIX54.2 £ 193 kegf TH o 7z FAEMICBT 2B MIEN v FILRHL & B2 LAL
Ny R & AV MRS EAEZ B, Ny FHEELOMAKRE -7 (p < 0.05: K4). K504
2B BB OMBINCOWT, BEZR LLE Xy FERFHIIEr = 0,953, FER LA E NV b REERM I
r = 0946, )V MEEM E Xy FIEEEr = 0942 TH Y, WIFhLAELZMBEZEDZ (p < 0.01).
Bland-Altman/3HT OFEH, EE %R LA E Ry FIFH L Ry FHEFH &~V b B2 A 38 C e i
RO, BERUME NV MEEMIZBWTIE, RfEEzROR»ro7 (K5-7, #£1).

F1. BREEBHHOZAET AR ICH T B Bland-Altman7 4

e T

SH R IR AREaRoB: mm  or  MDOs (kb
Ny NUER & EE A L 2.30~8.72 Hv 0.127 p=0.09 7oL -2.7~13.8 13.8
~JL N EE & EE R L -1.68~4.24 2L -0.03 p=0.67 7oL -6.3~89 12.70
ANy RHEER & ~L b [l E 0.66~7.80 H 0.161 p=0.05 oL -5.0~134 154

LOA ( limits of agreement) : f2Z5 D FFA#iPH, MDCos (minimal detectable change 95%) : /Nl 28 (b &

AT (kgf)

1

S 80.0
R
£ 65.0
S
i 50.0
Jie

) 85.0

7]

1

20.0 -
EE L ~y FHUEF AL b [EE

MEFHikE % p<0.05

n.s.: not significant
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WCHO O N EBERHAV N ERET 2L, NV 20 ooMiiEtEsswm <, BEk LA & MRS THE
FEDARE R, KIS E B TORMEL 25, TO08HEE, KEHMEAA L, HHDIZX %
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BRI 2 AV b CHE L72REE & 22 4%, MBI RS 2 LA & A% 0T, I X 2 it~
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WZOWTELT L. FLEMICBT2MEMMICBWTHELRVHBEZZED, Xy N & o250
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