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Objective: In this study, the test-retest reliability and validity were presented to evaluate the usability of isokinetic rehabilitation
equipment for the knee joint.

Design: Cross-sectional design, reliability & validity study.

Methods: Thirty healthy adults participated in the study. A CSMI dynamometer was used as a standardized measuring device to
present the validity of the equipment. It was measured based on the dominant leg. The average peak torque value was selected as
the measurement variable. After the measurement, a questionnaire was conducted on safety, satisfaction, and performance through
the usability evaluation questionnaire.

Results: The knee joint isokinetic rehabilitation equipment showed high reliability with Intraclass Correlations Coefficients (ICC)
=0.883~0.956. In order to check the validity of the equipment, the 95% confidence interval of the mean difference limit was
confirmed by the Bland & Altman plot. As a result, all three angular velocities showed a smaller confidence interval in the flexion
than in extension. There were less than 10 plots that were not included in 2 Standard Deviation (SD) between all measurements. As
a result of the usability evaluation questionnaire, the average of the safety domain(4.9+0.4), satisfaction domain(4.1+0.8),
performance domain(4.3+0.8).

Conclusions: If the product is improved by supplementing the items identified in the usability evaluation process, it is judged that
it can be used as a useful device in various knee joint rehabilitation fields.
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Table 1. Usability evaluation questionnaire
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Table 2. Average peak torque defference between two devices (n=30)
CSMI dynamometer 1st Trial HEx0-KR30A 1st Trial mean difference t p
120°/s  Flexion (Nm) 23.47+22.16" 22.25+7.49 1.21+£21.44 0.310 0.759
Extension (Nm) 35.47+35.65 29.05+11.87 13.58+32.22 1.885 0.075
90°/s Flexion (Nm) 42.67+£31.92 23.93+7.88 18.74+29.20 3.515  0.001
Extension (Nm) 64.20+45.77 26.84+12.40 29.96+33.64 3.983  0.001
60°/s Flexion (Nm) 52.10£28.01 32.38+19.39 19.72+30.89 3.497  0.002"
Extension (Nm) 85.50+46.93 42.33+31.54 32.36+47.35 3.056  0.006"
*<0.05
T . mean + standard deviation
Table 3. Test-retest reliability of devices
ICC(3,1) (95%CI)
CSMI dynamometer (n =20) HExo0-KR30A (n=30)
120°/s  Flexion (Nm) 0.812 (0.603 ~ 0.920) 0.883 (0.785 ~ 0.940)
Extension (Nm) 0.958 (0.911 ~ 0.982) 0.948 (0.905 ~ 0.974)
90°/s Flexion (Nm) 0.928 (0.848 ~ 0.969) 0.943 (0.895 ~0.971)
Extension (Nm) 0.946 (0.887 ~ 0.977) 0.952 (0.913 ~0.976)
60°/s Flexion (Nm) 0.930 (0.852 ~ 0.970) 0.929 (0.870 ~ 0.964)
Extension (Nm) 0.933 (0.858 ~0.971) 0.956 (0.919 ~ 0.977)
ICC : intraclass correlations coefficients, CI: confidence interval
Table 4. Bland & Altman plot to present validity (n=30)
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Table 4. continue (n=30)
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Table 5. Results of usability evaluation survey (n=30)
Stability (1~3) Satisfaction (4~10) Performance (11~13)
Item 1 2 3 4 5 6 7 8 9 10 1 12 13
Mean 4.8 4.9 4.8 4.4 4.3 3.8 3.7 4.0 4.7 4.2 4.5 4.0 43
SD 0.5 0.4 0.5 0.8 0.7 0.7 0.7 0.8 0.5 0.7 0.8 0.8 0.7
Mean 4.9 4.1 4.3
SD 0.4 0.8 0.8
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