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| Abstract |

Purpose: Smartphones, which are widely used worldwide to detect acceleration and position, have been used in the area of
rehabilitation medicine in recent clinical research studies and tests. The aim of the present study was to determine the feasibility
of using a smartphone application based on center of movement (COM) displacement to measure gait parameters in stroke patients
in the clinical field of rehabilitation medicine.

Methods: The study consisted of 30 stroke patients. The COM was measured using a smartphone application, Gait Analysis
Pro, during a 6-m walk. Each patient performed three 6-m walking trials, and the smartphone application measured gait duration,
gait speed, step length, cadence, and vertical and lateral displacement of the COM. The Kolmogorov-Smirnov test was conducted
to determine the normality in gait parameters, and a repeated one-way analysis of variance (ANOVA) was performed to determine
the consistency among the three trials. A p value of 0.05 was considered statistically significant in all the tests.

Results: Inall the measured parameters, the smartphone application showed a normal distribution, as shown by the results of
the Kolmogorov-Smirnov test. There were no significant differences among the three repetitive walking trials.

Conclusion: These results suggest that the smartphone application can be used for evaluating gait in stroke patients, as well
as in healthy adults. However, prior to using the smartphone application in the clinical field, further research involving

three-dimensional gait analysis is needed to enhance the confidence level of the findings.
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overground measurement
was completed.
Z| 20171108_.084742
Duration: 6.0 [sec]
Distance: 6.0 [m]
Gait speed: 59.8 [m/min]
Step length: 59.6 [cm]
Cadence: 100.4 [steps/min]
Coefficient of variation: 0.016
Bilateral symmetry: 0.999
COM displacement
(vertical): 3.3 [cm]
(lateral): 1.7 [cm]

Show graph

Fig. 1. Sample data from smartphone application.

#A)©]4 Gait Analysis Pro (Gait Analysis for iPhone, YTA
KK, Japan)Z ©|-8-3}3ith AtE E2- 7RG A7} U
AE] AnFEZ (iPhone 7, Apple Inc., USA)S ©]-8-51%
o, o] ojEF Aol S A8H HiE FEES 100Hz
o] 1t} Gait Analysis Pro o] Z&]A| o] A2 A3 .3
W lom B s Hlof glow, b F AT
73} 1Y W GoEl ATlEEO|H AE 2
gl 3 shHof A H, oA = HolHE HEst
of 2F A= Ao ARSI THFig. 1).

Table 1. General characteristics of subjects

(n=30)
Mean+=SD .Range
(min. ~max.)
Age (years) 60.10+12.23 29~83
Height (cm) 165.83+8.20 150~180
Weight (kg) 63.38+8.48 50~80
Onset (months) 11.07+£9.42 2~38
Sex (male/female) 21/9
Affected side
(left/right) 10220
Etiology
(ischemic/hemorrahage) 219
Yi [cm
0 5
X# [cm]
Send data
BACK

New measurement
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Table 2. Repeated one-way ANOVA among 3 trial walking performances (n=30)
Parameters Ist 2nd 3rd F p
Duration (sec) 9.66+3.91* 9.46+3.83 9.04+3.41 2.58 0.09
Gait speed (m/min) 42.33+13.94 43.12+14.07 44.09+12.82 1.91 0.16
Step length (cm) 37.39+13.25 38.28+13.80 38.39+12.50 0.63 0.54
Cadence (steps/min) 115.48+11.73 115.22+12.21 113.264+22.25 0.24 0.67
Vertical °COM displacement (cm) 1.88+0.85 1.94+0.95 1.95+0.96 0.17 0.84
Lateral COM displacement (cm) 1.52+1.05 1.61£1.11 1.51£1.07 0.18 0.83

*meanzstandard deviation, *COM: center of mass
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