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Comparison of diabetic patients gait with non-diabetic subjects gait

using plantar pressure sensor and dorsal feet motion sensors
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Abstract: Plantar foot ulceration is a diabetic complication. High plantar pressure is one of the risk of developing diabetic
foot ulcer. High plantar pressure may be caused by gait-related factors. However, difference of gait between non-diabetic
subjects and diabetic patients is not investigated well. Then, we compared ankle motion and plantar pressure during
walking with diabetic patients and non-diabetic subjects who matched with age and sex. Our measurement system contains
the motion sensors which measures the angular velocity of ankle motion, and the plantar pressure distribution sensor.
Angle of plantar flexion, dorsal flexion, inversion, eversion was calculated by integrating the angular velocity measured by
the motion sensors. Diabetic patients has small motion of plantar flexion, dorsal flexion, inversion and large motion of
eversion during walking, compared with non-diabetic subjects. Pressure time integral of the diabetic patients was
significantly higher than that of the non-diabetic subjects. Furthermore, only peak passive inversion and peak inversion
during walking at diabetic patients were weakly correlated. The other passive ranges were not correlated with ankle motion
during walking. Consequently, this work suggests the importance of measuring ankle motion during walking and
investigating the relationship between limited ankle motion during walking and high plantar pressure.
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Figure 1 Measurement system of plantar pressure and angular

velocity
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Figure 2 One gait cycle of plantar pressure

and angular velocity
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Figure 3 Relationship between passive range of ankle
motion and axis direction of angular velocity sensor

2-6-2 HAT A ]

E—a U OREE LD b BRSSO X5
MWTEDID, BIETEREE &2 BATEH 2 X8 5 3 b
L7z, RIEEDSS EXY 2> 5RO R M D 2 JEED
B ERD ETEHTEME L, R RBITONR
TA—=H—Th D HITEMIKRMH & — LR &
B L7,

2-6-3 R+

S % Bk (Toe). /& (Forefoot), H & i (Midfoot).
P (Heel) O 4 #BALIZ Sy 1) (Figure 4), BB 1 & K4 R
(Plantar) O£ &' — 7 fl (Peak Pressure: PP), J&RF[HIFE
53 (Pressure Time Integral: PTD% & L7=©®, PP %
FEFTICHER T 522 CoOSLHE O — ¥ moE v —
7 % LCRMH L, PTL X — LI & o JE R B 5
B2 3 LR I HH Uiz, PP X EITH DDt
MR 22 A7, PTLIZE IS H ) D ke i 7o A fer & [ L
T3,

2-7 T

IR I R L IERE IR O AR ME L Student D t B
EL X E. 74 vy v —OERMEMRBRE Tl L



LIFE2012 20124E 11 A 2 H—4 B &8 & ERKY)

AT BAE A IR IR L bl U TR IR R E
TIEE - HE - AKOAENAEIZ/NEL, ST

Toe PTl of forefoot

f foref BT
Forefoot s e 13 BT K E Do 7= (Table 3),
7 Table 3 Peak ankle motion during walking
T,
%ﬂ j |:| L\ll;;_;gltasbetlc Diabetic patients p-value
g° Plantar flexion (degree) 38.1%+7.0 35.6+59 0.018
E, ? Toe Dorsal flexion (degree) 21%15 15+13 0.010
I Inversion (degree) 7.0+356 48+27 0.000
m 0 02 04 06 08 Time (s) Eversion (degree) 3.3+1.9 42427 0.028
. .. t-test mean=* SD
Figure 4 How to divide the plantar and how to calculate PP
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Figure 5 Correlation between peak passive plantar flexion and
peak plantar flexion during walking.
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Sex, n(%) 000 ¢ ! ﬂ
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Table 2 Peak passive range of ankle motion

#  Diabetic patients
----- Non diabetic subjects

—— Diabetic patients

Peak eversion during walking (degrees)

Non-diabetic . . .

subjects Diabetic patients p—value
Plantar flexion (degree) 46.3+5.9 453+6.3 0.185

[ 5 10 15 20 25 30 35 40 45 50 55 60 65
Dorsal flexion (degree) 16.3+6.7 15177 0.188 Peak passive eversion (degrees)
Inversion (degree) 428+57 422+9.1 0.316 ) . ) )
Eversion (degree) 31.1+85 259+95 0.001 Figure 8 Correlation between peak passive eversion and peak
t-test mean=t SD

eversion during walking.
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Figure 9 Comparison of Peak Pressure between diabetic
patients and non-diabetic patients.
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Figure 10 Comparison of Pressure Time Integral between
diabetic patients and non-diabetic patients.
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