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Research and development of "gait" indicators for monitoring heart failure
patients at home
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Heart failure is a condition primarily characterized by decreased cardiac
pump function. It is widely known to result in decreased exercise tolerance and, therefore,
decreased walking distance per unit time. However, little is known about its walking style. In this
study, we investigated the differences in gait between healthy subjects and heart failure patients
in order to develop a new heart failure index. Compared to healthy subjects, heart failure patients
showed significant differences in stride speed, stride length, cycle duration, and cadence.
Significant differences were also observed in heel strike angle and Lift off angle. These results
suggest that there are differences in gait between heart failure patients and healthy subjects.

Heart Failure

heart failure gait



20

20
30m
R version 4.3.0
Wilcoxon rank sum test
80 42 122 120
BMI

Characteristic Control, N = 791 HF, N = 41! p-value?
Age (years) 45 (31, 55) 72 (64, 75) <0.001
Male gender 36 (46%) 19 (46%) >0.9
Height (cm) 165 (158, 171) 161 (154, 165) 0.002
BMI (kg/m?2) 21.9 (20.4, 23.8) 21.1(19.0, 23.2) 0.064
Shoe size (cm) 26.0 (24.0, 27.0) 25.0 (23.5, 26.0) 0.004
Right dominancy 73 (92%) 37 (90%) 0.7

!Median (IQR); n (%)

2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test
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Stride Speed (m/s)
Stride Speed (m/s)
Cycle Duration (s)
Cycle Duration (s)
Stride Length (m)
Stride Length (m)
Cadence (/min)
Cadence (/min)
Stance (%)

Stance (%)

Strike Angel (degree)
Strike Angel (degree)
Lift off Angle (degree)

Lift off Angle (degree)

1.40 (1.31, 1.52)
1.40 (1.32, 1.51)
1.02 (0.97, 1.06)
1.02 (0.97, 1.06)
1.43 (1.33, 1.49)
1.43 (1.32, 1.50)
118 (113, 123)
118 (113, 123)
59.69 (58.75, 60.57)
59.78 (58.70, 60.39)
27.7 (24.5, 29.7)
26.1 (23.7, 28.6)
-80 (-84, -77)

-79.7 (-82.8, -76.5)

1.21 (1.04, 1.32)
1.22(1.03, 1.33)
1.06 (0.99, 1.11)
1.06 (0.99, 1.11)
1.23 (1.14, 1.35)
1.22 (1.15, 1.34)
113 (108, 121)
113 (108, 121)
59.94 (59.37, 61.25)
60.21 (59.31, 61.09)
19.6 (17.9, 22.0)
19.0 (16.1, 21.2)
-75 (-79, -71)

-73.0 (-78.3, -71.0)

<0.001

<0.001

0.007

0.007

<0.001

<0.001

0.008

0.007

0.058

0.006

<0.001

<0.001

<0.001

<0.001

IMedian (IQR)

2Wilcoxon rank sum test
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