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Comparison of callus or clavus feet and normal feet gait features using motion sensors
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Abstract: A purpose of this study is to clarify whether callus and clavus are related to gait features, and if so, it is revealed
what kind of gait features are related to callus and clavus. It will be useful for prevention of the callus and clavus. For 107
subjects, gait features were measured. To measure the gait features, motion sensors were attached on sacral and dorsal feet.
The gait features were defined as amplitude of acceleration, angular velocity and angle in this study. The new results were
found that the motion of body yaw was related to the callus feet, and no gait features were related to the clavus feet, though
so far the risk factors of the callus and clavus had not distinguished. The intervention may be able to do by gait

improvement for prevention of callus in the future.
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Fig. 3 Measurement system
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Fig. 4 One gait cycle of plantar pressure
and angular velocity of body
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Fig. 5 Three-dimensional axes
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Table 1 Characteristics of the subjects

Gait related Callus/Normal Clavus/Normal

Normal feet Clavus feet

Callus feet p-value p-value
n=161 n=32 n=21

Age(y) 66.5+11.3 67.9+86  62.2+85 0.525 0.096 Y
Sex

Male 98(60.9) 20(62.5) 12(57.1) 0.980 0.927 2

Female  63(39.1) 12(37.5) 9(42.9)
Height(m) 1.62+0.09 1.62+0.09 1.62+0.07 0.932 0.950 Y
Weight(kg) 62.1+139 63.1+81 59.5+11.7 0.694 0.414 Y
Diabetes

Yes 90(55.9) 15(46.9) 9(42.9) 0.458 0.370 2

No 71(44.1) 17(53.1) 12(57.1)

meanSD, n(%) 1) t-test, 2) Chi-square test

Table 2 Comparison of all gait features in callus or clavus feet and normal feet

0S2-2-2-3

Normal feet Gait related Clavus feet  Callus/Normal  Clavus/Normal
(n=161) Callus feet (n=21) p-value p-value
(n=32)

Body Accel (g) ML Range 0.85+0.29 0.74+0.19 0.78+0.21 0.059 f 0.349
Vertical Range  0.96+0.23 0.9740.17 0.91+0.17 0.779 0.294
Vertical Down  0.60+0.09 0.64+0.06 0.61+0.06 0.029 0.770
AP Range 0.78+0.27 0.71+0.15 0.72+0.14 0.123 0.300
AngVelo (dps) Roll Range 90.43+33.61  81.65+21.29  96.22+33.40 0.151 0.478
Pitch Range 58.90+£22.10  57.25+17.66  59.21+18.55 0.688 0.953
Pitch Down 24.35+9.48 20.3045.75 22.58+6.25 0.019 0.429
Yaw Range 88.72+26.87  77.52+21.93  85.36+22.71 0.026 0.602
Angle (deg)  Roll Range 3.07+1.11 2.49+0.56 3.25+0.93 0.004 t 0.488
Pitch Range 1.94+0.74 1.82+0.45 1.94+0.54 0.382 0.992
Pitch Down 0.88+0.64 0.90+0.51 0.92+0.61 0.881 0.816
Yaw Range 5.1242.50 3.84+1.26 4.92+2.05 0.004 f 0.742
Foot Accel (g) ML Range 0.65+0.24 0.65+0.26 0.61+0.19 0.961 0.481
Vertical Range  0.73+0.28 0.67+0.15 0.69+0.20 0.219 0.618
Vertical Down  1.00+0.30 0.95+0.21 0.96+0.31 0.322 0.611
AP Range 1.26+0.48 1.21+0.36 1.19+0.30 0.547 0.525
AngVelo (dps) Roll Range 335.66+99.05 315.78+78.53 351.85+102.62 0.280 0.503
Pitch Range  950.68+148.17 909.45+83.82 947.48+97.63 0.124 0.927
Pitch Down  609.52+110.93 569.36+67.01 609.70+78.78 0.047 ¥ 0.995
Yaw Range  360.91+116.99 328.95+75.87 377.96+157.60 0.134 0.564
Angle (deg)  Roll Range 7.61+2.58 7.77+£2.26 8.20+2.77 0.747 0.351
Pitch Range 38.93+7.84 38.38+4.79 38.67+5.00 0.700 0.887
Pitch Down 37.04+7.63 36.13+5.14 36.5445.02 0.511 0.778
Yaw Range 9.43+3.98 8.7243.02 9.4845.74 0.333 0.961

+: The variables put into the logistic-regression analy sis. mean£SD t-test, p<0.05
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Table 3 Gait feature related to callus feet

Log-Odds OR (95%ClI) p-value

Body Yaw Angle (deg) Range -0.33 0.72 (0.56-0.91) 0.001
Logistic Regression Analysis, Stepwise Selection (n=193)

3-3 HRE & HEMHIREAR & oo s
IR E & IEMHIRBIRE OB TIX, AREDH HHR
B34 < 727 7= (Table 2).

4, B

A F THHIK & BBAR 08 A BRI B (2 KRl S Tz s
ST, AFEEOFRRLY ., PHROH L E EFEDOELD
Yaw OB E /NI N ENEE L TEY, BIROH DR &
B L TV ABEIT RN E WS B RGN,
FIKIE A TRRIC RO ELO Yaw T OB & 23/ &\
HRENRR E R . ROR UMALIES IR0 BEST S
AREMNRDH D, S B, HEOELO Yaw OF) & 3/ &0

Z L LMK O BE O BN e RIS S s B & LT,

HIROELO Yaw F R OB E 3/ X0 2 & Tl 2
NERLT, TORICARSTWALIIEREZ LN, TV &
OB E AP L BE L TS REMEN H 5, Yaw (3K F
DEHETHY ., [ERPIKEEHEL TS EEbATWSE
M ERB L TW D IR R E 2 505,

BIROFETITHBIABENEL O -T2, &
ST, BIREBFITITBENRNEEZ BND, SRIOH
FD X IICHEROWIEEIE L CTHIE L7 MiHT OBITITH
IREIZIEMIEREE L COEBTRETH L EEZDBND, £
LT, BREFEEBERLS 7y My =TSRG, BT
RO CEALCT v b7 =TSN+ 5 2 & THE AN
MINDFETHZLRNEZLND,

FOMOFERE LT, PERFEBEIIIENERPIE & g L
TRIEENRGVI EREONTNENRG, BIECHBIRE 4
T5EIGE L CIIBERFRE L IERERIFE CEEENRAD
N, BERBREOF NP EZ FE LTV E TS AR
ZEHHLMTR ST,

AWFFTIIAERIZE TH V| PHKRCHIRN H D 2 & THE
WRERLAHEMELEZOND, BITRICEREZMEY Z &N
LWV T, BHIKE el LT & 0 BITIC 8 % RIE
FTRREMERN B 2 5D A, AEORBRN S ITBROFET
BROBEBIZETL LN TN NI Enb, D7l &b
RSB OBREDOERITEE L TVD LIEE I,

LIFE2013 20134E9 H 2 H—4 H [LFL (LFLKEE)

5. T&8H

BHIR EBIRO TR D72, TR ED X S B x LB
HELTWLINERELZMETHS, 5F THIKEHRO
FABERIIIAREICXKB SN TR o728, BIFZE O KR
X0, PHKOHDE L HKROE LD Yaw DB E /S &
WOBRKEMPEELTEY, BIROH LR EBHE L TWDHR
BIXRWE W IR ANES N,

Lk, S OICFHEMARPHE E SBEOMRAER/ L0, HE
L RIFFICHIIR DI AR & STV A8 AWK ORIE %
Batd 25, £ LT, JESRVAR IR LB R % % E
THZLETHIKEZTHL, SHICEIRICEL TR, ok
7Rt LD OB EIIE SN EDRRED N FIET D
ONEHETDHZ ETHIKREBIROFIZORT D &R
TXDHEEZD,

2% Sk

(1) AfGHEE, KiRE, BAEAN, mARE W K
B2 PR BGRIE, #51°5, ppl5l, 1992.

Q) WEAKZE, HTZH LWEEEE, $2hK, pp. 278-279
2011.

(3) International Working Group on the Diabetic Foot,
Practical guidelines on the management and the
prevention of the diabetic foot: based upon the
international consensus on the diabetic foot prepared by
the International Working Group on the Diabetic Foot,
2007.

(4) Boulton AJ, Hardisty CA, Betts RP, Franks CI, Worth RC,
Ward JD, Duckworth T, Dynamic foot pressure and other
studies as diagnostic and management aids in diabetic
neuropathy, Diabetes Care, vol. 6, no. 1, pp.26-33, 1983.

08S52-2-2-4



	toggle_1: Off
	Row1: 
	Row2: 
	Row3: 
	Row4: 
	Row1_2: 
	Row1_3: 
	Fscan: 
	Text1: OS2-2-2


