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The Effect of Form of Outsole on Energy Consumption and Heart
Rate during Gait
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e & E oA double rocker sole2 X|-&3F 7|5Al(complex function double rocker sole; CDR) Aldha}
negative-heel rocker sole(NR)S A3 AlMFe] e % ofulx] 4v|ehe vlmste] W] ol AEE FAHAIL &
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Ao 2 inbody 4.0 (Biospace, Korea)2 A4 HAR} Vmax ST(SensorMedics, USA)Z &FH3} AlH7|5 AAE
AN & Bt "ol x| AH|ZK(walking energy cost per time; WECt)Y} AlEr4> 857} (Heart rate intensity; HRi)
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Abstract The purpose of this study was to analysis the effect of form of outsole - complex function double
rocker sole(CDR) vs. negative-heel rocker sole (NR) - on energy consumption and heart rate intensity during
gait. 11 women, who had no medical history on musculoskeletal disease and surgery within 3 years prior to
study, were participated. The walking energy cost per time (WECt) during 35minutes, heart rate intensity, and
total calorie consumption were compared by using pair t-test. The WECt and total calorie consumption were
found to be significantly higher(p<.05) in CDR than NR. However, there was no difference in HRi. Based on
the present study, CDR shoe may have significant implications in shoe prescription for people who want to
increase energy consumption.
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[Fig 2] Shoes used in this study.
(A) complex function double rocker sole; CDR
(B) negative rocker sole; NR
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[Table 1] Energy consumption test protocol.

St Time speed Grade
age (minutes) (km) (%)
1 4.32 0
2 4.64 0
Warm-up 3 4.96 0
4 5.28 0
5 5.60 0
Exercise(walking) 35 592 0
2 4.80 0
Recovery
3.20 0
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[Table 2] A calculation formula of walking energy cost
per time and Heart rate intensity.

Walking energy cost per time(WECt)
=(Oxygen consumption/muscle mass/minutes)*3.5
=3.5(VOo/kg/minute) = WECt(J/kg/minute)

Heart rate intensity(HRi)
=Peak heart rate(period) - Resting heart rate
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[Table 3] Comparison of CDR and NR sole shoe for
walking energy cost per time (WECH).

time CDR NR _
(m)  (J/kg/minute) (J/kg/minute) e
5 212.24+20.43 198.99+17.54  2.789 0.019*
10 210.55+19.39 197.01+21.80  3.321 0.008*
15  213.32£22.50 198.75+25.56  2.492 0.032*
20  210.87£18.17 194.15+22.10  3.181 0.010*
25  213.92+18.09 193.39+23.97  3.094 0.011*
30 211.27+16.01 190.93+24.30  3.970 0.003*
35  206.76+24.92 182.63+25.37  3.324 0.008*

CDR: complex function double rocker sole; NR: negative-heel
rocker sole. *p<.05
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[Table 4] Comparison of CDR and NR sole shoe for
heart rate intensity (HRi).

time CDR NR )
(m) (beat) (beat) ! e
5 58.83+11.56 50.93+12.71 2.074 0.065
10 62.08+11.62 57.76+8.90 1.337 0.211
15 63.67+10.86 58.95+9.01 1.546 0.153
20 65.90+11.65 60.37+9.87 1.680 0.124
25 67.31+£12.24 61.41+£9.37 1.680 0.124
30 69.09+12.83 62.87+10.13 1.631 0.134
35 69.95+12.28 63.17+11.00 2.008 0.072

CDR: complex function double rocker sole; NR: negative-heel
rocker sole
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[Table 5] Comparison of CDR and NR sole shoe for
energy consumption (exercise period)

Energy consumption

(kcal) sig
CDR 156.38+12.21 3.226 0.01*
NR 144.41+16.15

CDR: complex function double rocker sole; NR: negative-heel
rocker sole. * p<.05
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