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Abstract

In this study, treadmill walking and overground walking were compared at the same condition based on kinematics and energy
expenditures(EE). In addition, we compared the actual energy expenditure and calculated EE by treadmill. The kinematics of treadmill and
overground walking were very similar. The values at each joint were significantly different(P<0.05), but magnitude of the difference was
generally less than 4°. In the EE using cardiopulmonary exercise, EE of treadmill walking was significantly greater when measured on the
overground. It seemed to be the increased stress during the gait by the continuous movement of the belt. As the velocity increased, there was
significant difference between actual EE and calculated EE by treadmill due to EE curve increasing exponentially. Therefore the further
study would be required to find the correlation of the two methods and calibrate the values from them.
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Table 1. Subject parameters (n=22)
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Choracterisics Age (years) Weight (kg) Height (em) BMI
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Fig, 1. 3D Motion analysis system
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Table 2. Temporal spatial parameters

normal

122+10.58

Cadence(steps/min} (S.D)

Walking speed(m/s) {S.D) 1.41£0.13
Stiide Length{m) (S.D) 1.39+3.49
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*represents significant difference (P < 0.05)
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Fig. 3, Kinematic Data of Treadmill and Overground on Sagittal Plane
“represents significant difference (P < 0.05)
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# 3, HE2)
Table 3. Jointangles(’)

Flexion 4.46 0.34 0.00

" 2.42 166 003
P
Extension -4.28 001 001 4278 4259 ~3.65 1.31 oo7 4770 48.94
Flexion(stance) 1.44 0.33 0.33 0.81 0.53 0.38
13.19 13.34 13.31 13.40
‘ Extension(stance) -1.29 0.16 0.21 -1.49 0.39 0.08
nee
Flexion(swing) 8.15 3.89 0.00 0.63 5.20 0.48
56.66 6288 5414 52.80
Extension(swing) -1.93 0.92 0.05 -2.53 0.31 0.01
Dorsiflexion 0.71 0.73 0.19 4.04 0.32 0.00
Ankle 27.83 28,29 27.83 30.24
Plantarflexion -1.18 3.97 0.45 6.46 4.42 0.00
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= treadmill B34 MES] Wl o2 b A ALS A 27
A A)(Initial-contact)A] AHEPRT o Hel Wdn P59
(Foot-offA] F 2 v El o2 Qe o2 wogch

2% 4= AE 237 treadmill B] ¢2 AHebEE S Hlw
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A&E-g v wg 28& HolFm v}, duksoz A A 4y
& B¥ &7 (heel contact) o ¥ 3-5-% 8§31 Al 710 B4
& 44 AauhdE o), FA|A18-E F71912}7](mid- stance),
2 dhilebd 2] 7] (foot-flat) &k DHEE 7 I(heel-off) 7| &
& vt 445 vel g A i) vehde #i 53 2w
golth, F WA g8 E 44719l 70~80% A719l BHSEY

normal speed
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719) push-offel 2l&iM Uelum 2 a7)e A widl A-E3 &
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A AL 6.6% 04, FUAAE L 13.5%F71, F WA 2%
He 34%Z7} s 3, WE &£ ro] A H B oA = treadmill B
Aot A A P8 13.5% 24, TTAAHL 124%%57),
WA 248 L 13.9%37) stglen, BAd R BF fog
& A HP < 0.05).
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1) 3E7AEA A 2 e treadmill 3} X HEYA] o]
AR H W
F4¥ geadmill?} AWEHYA] TF7FAEH ] 23 oA 4
gt Aueg uiwly gt AgAY% A B S5
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¢
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Fig, 4, Ground reaction forces of Treadmill and Overground walking
*represents significant difference (P < 0.05)
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Table 4, Energy Expenditure in Treadmill and Overground Walking
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ﬂiWalksng Condifions Overground Treadmill
speed normal fast nomat e foist o
*H?S’r;ii‘]“e 95.6(£2.0) 118.4(%1.6) 11.6(£2.0) 133.6(+2.6)
*RTIr.nI?r:\i:/i;ke 17.0(£0.6) 19.4(£0.6) 19.0(1.0) 28.8(1.0)
“Eneray Expenditure 107.6(4.9) 146.1(£5.3) 128.9(+4.7) 197.6(+5.4)

[keal/dikg]

“represents significant difference (P < 0.05)
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Aot g quA 2nE vehjlon, 5o gl £ $F 25 E
AR 22 foA-& BATHP <0.05).
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Btk 358§ 19 3 weir methodol] 93] 4428 o UA] 25
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fomular WHO R AtZg qUA] AR EE AE A &7} 24

vERl oW BAE 0 2 fo)4- S BATHP<0.05).
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T¥igle] mE ouz] ARL ¥mdMe SE7taEAs9)
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e
= 30 X
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Fig, 5, Energy expenditure of freadmill and overground watking
*represents significant difference (P < 0.05)
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