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Construction of a fall prediction system based on gait assessment for prevention
of falls in stroke patients.
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Falls in stroke ?atients occur most frequently while walking. Decreased
walking ability is a risk factor for falls. Prediction of falls based on gait assessment is
important to prevent falls in stroke patients. Therefore, we considered the prediction of falls
based on "kinematic gait asymmetry" using joint angles during gait. The gait index we developed can
capture gait in more detail and comprehensively. This study revealed that (1) stroke patients show
significant kinematic gait asymmetry in the hip, knee, and ankle joints compared to healthy adults,
(2) kinematic gait asymmetry in the hip and knee joints is associated with walking speed, balance,
and daily living activities, and (3) kinematic gait asymmetry in the hip and knee joints is
associated with fear of falling.
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27.9+3.1 61.1+13.7%*
/ 8/5 10/2
cm 166.4+8.6 165.446.5
kg 63.2+15.2 63.9+8.0
BMI kg/m? 22.6+3.7 23.5+3.5
/ - 4/8
/ - 9/3
- 84.2+103.3
Br. stage /1 - 2/9/1
/ - 9/3
Sl 0.12+0.11 0.41+0.33*
0.26+0.19 1.09+0.49**
0.07+0.03 0.40+0.37**
0.72+0.27 1.01+0.50*
0.26+0.23 0.31+0.33
0.24+0.22 1.46+0.45%*
SR 1.06+0.18 0.77+0.34*
0.90+0.18 0.61+0.64*
1.05+0.07 0.73+0.28**
1.59+1.11 12.72+25.49
1.12+0.41 0.89+0.33
0.91+0.24 103.80+355.13
CCrorm 0.9700+0.0082 0.9778+0.0149

0.9290+0.0179
0.8843+0.0791

0.8857+0.0770**
0.7545+0.1541*

+

BMI: Body Mass Index, Br.stage: Brunnstrom recovery stage, SI: Symmetry

Index, SR: Symmetry Ratio, CCnorm: Normalized Cross-Correlation

*p<0.05, **p<0.01
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CCrorm 0.9778+0.0149 0.9800 0.9463-0.9936
0.8857+0.0770 0.8672 0.7567-0.9756
0.7545+0.1541 0.7993 0.4403-0.9653
SRistance 0.8082+0.1149 0.8169 0.6521-1.0625
SRswing 1.5697+0.4561 1.3403 0.8986-2.2550
m/s 0.64+0.27 0.57 0.31-1.08
FMA-LE 19.74£5.6 20 11-32
BBS 49.3+5.0 50.5 39-55
FIM 115.946.6 118 105-123

CCnorm: Normalized Cross-Correlation, SR: Symmetry Ratio, FMA-LE: Fugl-Meyer
Assessment for the lower extremity, BBS: Berg Balance Scale, FIM: Functional

Independence Measure
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CCrorm 0.443 -0.612* 0.296 0.075 0.459 0.527
0.807**  -0.752* 0.654* 0.206 0.717** 0.735**

0.191 -0.025 -0.234 0.205 0.205 0.569

CCnorm: Nnormalized Cross-Correlation, SR: Symmetry Ratio, FMA-LE: Fugl-Meyer
Assessment for the lower extremity, BBS: Berg Balance Scale, FIM: Functional
Independence Measure

*p<0.05, **p<0.01
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6MWT m

TUG m/s
m/s

CChrorm

63.5+11.6
14/5
23.0+3.1
9/10
12/7
6/7/6
10/9
76.1+49.1
23.345.0
48.5+5.1
118.3+£7.0
33.0£9.8
296.6+103.7
14.00+4.83
0.92+0.27
0.9241+0.0623
0.8867+0.0868
0.7336+0.1746

63.6+10.2
14/3
25.143.3
6/11
9/8
13/2/2
12/5
101.4+63.9
20.944.2
44.7+6.7
111.6+£12.5™
35.1+12.1
225.4+100.8"
21.86+21.84
0.73+0.31
0.8104+0.2259
0.8804+0.1015
0.7123+0.1754

BMI: Body Mass Index, Br.stage: Brunnstrom recovery stage, FMA-LE: Fugl-Meyer

Assessment for the lower extremity, BBS: Berg Balance Scale, FIM: Functional

Independence Measure, FES-I: Falls Efficacy Scale International, BMWT: 6 Minutes

Walking Test, TUG: Time Up and Go test, CCnorm: Nnormalized Cross-Correlation

*p<0.05, **p<0.01
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p
42.09 0 19.94 64.24
CCrorm -25.66 -0.4 0.012 -45.32 -5.99
CCrorm 19.64 0.31 0.046 0.4 38.89
R2=0.25, ANOVA p<0.01
FES-I CCnorm

CChrorm
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