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Reproducibility of Isometric Shoulder Joint Horizontal Adductor Muscle Strength as
Measured by Hand-Held Dynamometer
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Abstract

The purpose of the present work was to examine the reproducibility of isometric strength measurement of
shoulder joint horizontal adduction with hand-held dynamometer. The subjects were 35 healthy college
students.Measurements were performed in a supine position. The position of the upper limbs were at 90-
degree shoulder abduction, the neutral position of internal-external rotation, and at 90-degree elbow flexion.
A HHD sensor was placed at the distal humerus. Measurement was performed three times for each shoulder
by one tester. The intraclass correlation coefficient and a Bland-Altman analysis were used to monitor
reliability. ICC(1,1) was 0.9 or more, and there were no systematic errors concerning the measured values of
the second and third tests. The result suggested that the first measurement should be implemented as an
orientation and that the measured value of the second measurement would be reliable.
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52 & SOl o TE BT RTTE C FA i S AEBE A L L, AA4% SElE L, i id308 DL b oo ke
A 22y, MHMICERLZ WER 14 (H—) CEEL, ez
MARLERT A E R HET S I E THMEA~NOWEMDOEHILE L7z, 4
SN )M ARELZ KD, HIMEICO W THPIAE R
(Intraclass Correlation Coefficient: DL F, 1CC) OB NAZIAM: (Intra-rater
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1. BREKFREHD

i e (kef) i) REIE (kef/ke)

1aH  30.0%+13.9 0.47+0. 18

2lH 28.9%+12.5 0.46=0. 16

3fIH  28.5+11.8 0.4540. 15
SRR R {2

F2 BREKFNEHN (BHAHKER) OICC (1,1)

Icc (1, 1)  95%f5 41X SEM(kgf/kg)
{7 A1) 0.91 0.88-0.94 0.05
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FE#UE e

AE" = — ,+,t,wj” = — LLOA MDCos (kgf/kg)
95 % {5 X RS [Fi] ik LR O i it S

1ml [ & 2m H ~0.001-0.030 72 L 0.12  p=0.009 &H -0.09-0.12 0.13

2lal H & 3[al H -0.008-0.021 72 L 0.07 p=0.171 7L -0.09-0.11 0.13

UER

JE B ACENEZ 0 EBIEF I KK CTH 0, Wi L L CEAMmutiEsrd 5. 40, PR
B B KM O 1 2 & L O B ST W B) 2 84K U 7. @il 5 i & U T S
(manual muscle testing: MMT) 23 A WK LCWBA, NHFERETH 2720, SN i iE A fEE
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7 ECOFMDOBRALETH 5. L72> T, HFEEHRAZ MR E L-HAD % v 755 RYETE B ik
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