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Figure 1 Components of Right Gait & Posture® System
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Table 1 Reliability of inter—tester (x+s)

NI e Al 1 Al 2 ICCHH 95% CI P{E
ARSI/ s 1.05+0.07 1.04+0.07 0.950 (0.904,0.974) <0.001
B A/ % 36.014-1.88 36.06+1.77 0.901 (0.814,0.948) <0.001
SEEM A% 63.99+£1.77 63.94+1.77 0.901 (0.814,0.948) <0.001
i/ (m/s) 1.3340.18 1.36+0.18 0.950 (0.905,0.974) <0.001
451/ (5 /min) 114.56+7.62 115.45+7.37 0.953 (0.909,0.976) <0.001
% /m 1.3940.13 1.4140.13 0.946 (0.897,0.972) <0.001
S/ 7.96+8.86 8.00£8.79 0.981 (0.964,0.991) <0.001
EHARE/ 16.47+5.06 16.7145.01 0.954 (0.912,0.976) <0.001
HHL I AR/ 13.25+£4.48 13.43+4.26 0.930 (0.867,0.964) <0.001
R/ 62.77+6.49 62.74+6.64 0.979 (0.960,0.989) <0.001
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Table 2 Relative reliability of repeated tests (x+s)

=S CEARVGIIIERY 55 2 ik ICCIH 95% CI P8

AR/ s 1.0540.07 1.0540.07 0.905 (0.822,0.950) <0.001
BB A L/ % 36.00+1.69 36.01+1.88 0.897 (0.807,0.946) <0.001
FEM &% 64.0041.99 63.99+1.88 0.967 (0.936,0.983) <0.001
i/ (m/s) 1.33£0.17 1.33+0.18 0.840 (0.709,0.915) <0.001
45/ (5 /min) 114.76+7.59 114.5647.62 0.935 (0.877,0.967) <0.001
1R /m 1.39+0.13 1.394-0.13 0.822 (0.678,0.905) <0.001
S/ 8.17+8.30 7.964-8.86 0.983 (0.967,0.991) <0.001
EWAE/ 15.9345.29 16.4745.06 0.942 (0.890,0.970) <0.001
HHLPIE AR/ 13.23+4.33 13.2544.48 0.932 (0.871,0.965) <0.001
R/ 62.56+£5.65 62.77+6.49 0.864 (0.749,0.928) <0.001

3.1.22 4XHERE KIS S SEM Fl SEM%(H E43 514 0.06~6.02 F11.37%~38.34% ., W33,
A58 0.02~2.17 F10.49%~13.83% , MDC F1 MDC%

F3 EEWNREINEE
Table 3 Absolute reliability of repeated tests

PN 2 SEM SEM % MDC MDC % di P1H
W/ s 0.02 2.05 0.06 5.70 0.01 0.66
M & E/ % 0.56 1.55 1.55 4.30 0.14 0.91
TEEMS % 0.32 0.49 0.88 1.37 0.08 0.32
Ak /(m/s) 0.07 5.11 0.19 14.17 0.02 0.83
4/ (2 /min) 1.91 1.66 5.29 4.61 0.46 0.66
iR/ m 0.05 3.95 0.15 10.94 0.01 0.66
s/ 1.11 13.83 3.09 38.34 0.27 0.44
HHf R/ 1.23 7.58 3.40 21.02 0.29 0.07
HH A 1.13 8.53 3.13 23.64 0.27 0.95
BB/ 2.17 3.47 6.02 9.60 0.53 0.70

VE - A 2 YR % SR 52 P 489
Note: d value is the mean value of absolute error of the two test results.
3.2 S S 34,3535 F1 33 A K iE sl 5 AE — Bk AR LA
I Bland-Altman 327387 Right Gait & Posture® P, BA EH 43 L6 43 518 94.44% . 97.22% . 97.22%
RGBS PR S L S S O M9167%. WA 2,
B — 2tk . AR R 2 Fh 0 kA 25 1A
A FRAR R 2 B0 7 VA SR, rh R A 2 2R SR
2R £ 7 1 25 (AT AR, 0[5 Pl B T “ Mean”

x4 TESHBENN
Table 4 Validity analysis of gait parameters

YN iR 21 5% C
U U 2 AR — B RBFA Bland-All. g L
man [El 53T 45 5 R 4 WD S SE LA I 4250 AL Y% 0.756 (=3.048,4.560)
A SR A R 2B ) 4 15 22 7 25 (E A SRS /% -0.756 (-4.560,3.048)
95% CI, WF 4., #7525 Bland—Altman B T, 73 A/ (m/s) -0.001 (-0.155,0.152)
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Figure 2 Bland—Altman diagram of gait parameters
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ABSTRACT Objective To verify the reliability and validity of a portable Right Gait & Posture® gait detection system based on
wearable sensors. Methods A total of 36 healthy volunteers were recruited in the Jiangsu Zhongshan Geriatric Rehabilitation Hos-
pital from August to November 2023. Right Gait & Posture® system was used to detect the gait of each subject for three times by two
trained assessors. The assessor 1 completed the first and second tests, and the assessor 2 completed the third test. All tests were com-
pleted on the same day. Gait parameters such as gait cycle, swing phase proportion, stance phase proportion, walking speed, stride
frequency, stride length, foot deviation angle, ground contact angle, ground contact inward rotation angle and propulsion angle were
recorded. The intragroup correlation coefficient (ICC) was used to calculate the inter-tester reliability and the relative reliability of
the repeated tests, and the standard error of measurement (SEM) and the minimum detectable change (MDC) were calculated as the
absolute reliability of the repeated tests. With video gait analysis as a control, Bland-Altman method was used to calculate the 95%
consistency limit, and the validity of the Right Gait & Posture” gait detection system in detecting gait cycle, swing phase ratio,
stance phase proportion and walking speed was analyzed. Results (1) Inter-tester reliability: the ICC values of gait cycle, swing
phase proportion, stance phase proportion, walking speed, stride frequency, stride length, foot deviation angle, ground contact angle,
ground contact inward rotation angle, forward propulsion angle and foot deviation angle between two assessors were 0.901 to 0.981.
(2) Test-retest reliability: the ICC values of gait cycle, swing phase proportion, stance phase proportion, walking speed, stride fre-
quency, stride length, ground contact angle, ground contact inward rotation angle and forward propulsion angle and foot deviation
angle between the two tests of the same assessor were 0.822 to 0.983. The SEM and SEM% values of gait parameters were 0.02 to
2.17 and 0.49% to 13.83%, respectively. The MDC and MDC% values were 0.06 to 6.02 and 1.37% to 38.34%, respectively. (3) Va-
lidity analysis: Bland-Altman plot showed that the mean absolute errors and 95% CI of gait cycle, swing phase proportion, stance
phase proportion and walking speed were 0.003 s, (=0.059, 0.064); 0.756%, (=3.048, 4.560); —0.756%, (-4.560, 3.048); —-0.001 m/s,
(=0.155, 0.152), respectively. Conclusion Right Gait & Posture® gait detection system shows good reliability in spatio-temporal
parameters and ankle kinematics parameters, and has high validity in gait cycle, swing phase proportion, stance phase proportion and
walking speed, which is recommended for clinical application.
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