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The Reliability of Kinematic Analysis for Distal Upper
Extremity in Normal Person

Jae-Hyun Byun1 + Wan-Ki Hongfr
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2Department of Physical Education, Chosun University

Purpose: To evaluate statistical differences among three measurements of range of motion
(ROM) with Rapael Smart Glove (RSG) group 1, 2 and manual goniometer group. To investigate
reference value of the kinematic analysis for range of motion (ROM) of distal upper extremity
with Rapael Smart Glove (RSG).

Methods: Sixteen normal persons without limitation of motion (LOM) enrolled in the study. The
study was performed at two separate times and by two investigators on 16 normal adults. We
compared ROM with RSG for measuring joint angles. We compared degrees of forearm
supination/pronation, wrist flexion/extension and radial deviation/ulnar deviation during ROM of
16 participants using RSG. After one week, degrees of each motion were measured in the same
way by other investigator to evaluate the reliability.

Results: Statistical differences among three groups were showed. Most results of paired t-test
between two RSG groups were over 0.05 and exceptions are supination, extension, and finger %.
Conclusion: Our findings demonstrate that ROM of normal persons obtained by kinematic
analysis with RSG are not valid as normal reference value for distal upper extremity motion. But,
the reliability of between two RSG groups was showed with paired t-test and Pearson’s
correlation except supination, extension and finger %.

Keywords: Reliability, Kinematic Analysis, Rapael Smart Glove, Range of Motion, Upper
Extremity
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<Table 1> R°Fahed LIRS

Table 1 Characteristics of the normal persons analysed for this kinematic study

No. Age Sex Dominant Hand Limitation of Motion
1 32 Male Right Normal
2 22 Female Right Normal
3 34 Female Right Normal
4 27 Female Right Normal
5 41 Female Right Normal
6 28 Male Right Normal
7 26 Female Right Normal
8 46 Male Right Normal
9 24 Male Right Normal
10 40 Male Right Normal
11 22 Female Right Normal
12 21 Female Right Normal
13 25 Female Right Normal
14 22 Female Right Normal
15 32 Male Right Normal
16 35 Male Right Normal
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Fig. 1 The rapael smart glove used for kinematic analysis
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Table 2 Results of kinematic analysis for right distal upper extremity

Mean Joint angle (°) Ist Investigator Group 2nd Investigator Group |manual goniometer group

Forearm Pronation 85.5 81.3 71.1
Forearm Supination 97.9 108.8 76.2
Wrist Flexion 66.4 69.1 62.6
Wrist Extension 55.6 56.3 67.3
Wrist Radial Deviation 34.5 31.9 25.9
Wrist Ulnar Deviation 49.4 50.4 46.2
Finger % 70.1 65.8 *

Table 3 Results of kinematic analysis for left distal upper extremity

Mean Joint angle (°) Ist Investigator Group 2nd Investigator Group |manual goniometer group
Forearm Pronation 82.7 83.6 74.2
Forearm Supination 95.4 101.9 71.5
Wrist Flexion 70.1 74.6 64.6
Wrist Extension 56.3 60.0 72.9
Wrist Radial Deviation 36.1 33.8 28.8
Wrist Ulnar Deviation 51.4 51.0 48.9
Finger % 70.4 60.6 *
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Fig. 2 Test results of pronation and supination of right and left hand, respectively
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Fig. 3 Test results of flexion and extension of right and left hand, respectively
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Fig. 4 Test results of radial and ulnar deviation of right and left hand, respectively
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Fig. 5 Test results of finger percent of right and left hand, respectively
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