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The Effects of Altered Step Frequency on Cardiorespiratory
Responses during Fixed Speed Walking

by

Shuuichi Tanaka
Faculty of Education, Fukui University

ABSTRACT

The purpose of this study was to compare the effects of step
frequency (SF) variations on cardiorespiratory responses in women.
Six healthy university students participated as subjects. The subjects
performed five 1() min altered SF treadmill walkings at the three
fixed speeds, i.e, 60, 80 and 100 m « min ', respectively. The five
trials involved walking with a freely chosen SF (FCSF) and a FCSF
altered by + 10%, + 20%. -10% and -20%. Following determination
of the FCSF at fixed speed, each subject performed walking at the
same speed with four randomly ordered SF, + 10% and =+ 20% from
the FCSF, conditions. |

Determinations of oxygen uptake, heart rate, blood pressure (SBP /
DBP), PRP and RPE were made during 4 ~6 and 8~ 10 min. All
subjects showed a significant increase (P< (.05) in oxygen uptake
and RPE when walking at either the low or the high frequency of SF
when compared to the FCSF at the all speeds. There were no sig-
nificant differences in heart rate, blood pressure (SBP /DBP) and PRP
in the five trials at all the speeds. The results of this study suggest
that walking with a decreased SF from the FCSF, long step length,
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may be one of the advantageous aerobic exercises for the im-

provement of aerobic work capacity.
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1. 2 E&HAEH
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=1 HRE OSBRI

. o HE| BR | TR | BAKBREENE | ME (SBP/DBP)
(%) | (kg) | (cm) (em) | (m!/kg * min) (mmHg)

A K. [20.1(55.7| 158.0 | 81.8 44.2 118/69

K. L [19.3150.5| 155.5 | 79.2 39.6 113/62

K.M. |19.4(54.5| 163.5 | 86.1 47.1 123/70

M.S. |21.5|56.9| 167.4 | 87.6 51.2 114/64

Y. M. [19.6 | 50.0 [ 154.0 | 80.0 53.9 111/52

Y.Y. [21.0]|47.8| 158.1 | 77.3 46.2 127/68

So#9120.2(52.6| 159.4 | 82.0 47.0 117.7/64.2

S D| 0.9] 3.6 5.1 4.1 5.1 6.3/6.7
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A. K. 84 95 105 116 126 94 105 117 129 140 106 119 132 145 158
K. L 86 97 108 119 130 93 104 116 128 139 106 119 132 145 158
K. M. 86 96 107 118 128 93 104 116 127 138 102 114 126 140 152
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| B4 BHEEC BB SNEEOTIIE £ e

60m/4r DBE

MR IREisE MmE (mmHg) PRP RPE
BRI 2
ml/kgmin | % V0,max /5 SBP DBP X102

—20% 1[12.2+1.3|26.1+3.5 | 95.3+11.4|127.8+ 9.2 |69.3+10.5|122.2+18.6 | 10.0+0.9
© |II{11.7+1.3125.0+3.2 | 97.5+14.0|130.8+14.2 [ 65.3+ 6.8 1127.8+23.0 | 10.3£1.0
—10% 1{10.54+0.5|22.5+2.7 | 90.5+12.7122.0+ 9.3 |66.2+5.7 |110.8+20.4| 8.5+1.2
°© |m|10.4+£0.822.2+3.2 | 91.2+12.3|125.0+10.5|67.2+7.7 |114.3+20.4| 9.0+1.4
B 1]10.3+0.6(22.0+2.7 | 92.7+13.8{130.7+8.0 |65.7+5.7 |121.5+22.0| 7.5+0.8
I1{10.2+0.5(21.9+2.7 | 93.5+12.5|127.2+9.1 |64.5+7.4 |119.1+19.0| 7.7+0.8
+10% 1110.2+0.6(21.9+3.0 | 91.5+14.5|126.7+10.9 | 65.3+8.5 [116.7+25.7| 8.0+0.6
°© |I11110.44+0.6|22.3+3.3 | 93.7+£15.6 | 128.5+ 7.6 | 64.7+4.1 |121.2+26.6| 8.0+0.6
+20% 1]11.0+£0.5(23.6+3.1 | 92.84+13.9(128.7+12.6 | 63.5+11.0 | 120.3+26.6 | 9.8+1.2
° |IIl11.04+0.5]23.5+2.7 | 95.3+14.5|132.7+10.4 | 60.5+ 8.0 | 127.3+26.5]10.0+0.9

80m, 5> DF/E
—20% [(17.5+1.4|37.5+£5.0 |117.0+16.5|141.5+10.0 | 61.5+5.4 |[165.8+27.7|12.0%0.6
© |II|17.3+1.2(37.1+4.7 |120.2+18.2|145.2+13.5(65.7+6.3 |174.8+34.0|12.2+0.8
—10% 1]13.94+0.930.0+4.7 |103.5+12.8 | 131.7+ 6.2 |61.8+4.5 [136.4+18.4(10.2+1.0
° |II|14.1+0.7]30.4+4.2 |106.2+13.2|136.2+13.0 | 63.5+8.3 |145.0+25.0 [ 10.5+1.0
& Ha I[12.840.627.5+3.9 | 99.3+12.0|132.2+ 8.9|60.2+ 8.5[131.9+22.4| 9.2+0.8
I1(12.8+0.7|27.6+4.0 |101.0+12.2|135.0+10.5|61.5+10.2 | 137.1+24.9| 9.5+1.0
+10% 1{12.940.8|27.8+4.0 |101.5+12.0|131.3+ 7.2 |61.2+3.1 |133.6+20.1|10.0%+1.3
° |11]12.9+0.8|27.7+3.6 |103.3+13.3]131.3+11.3]60.3+5.5 |136.4+25.5|10.2+1.2
+20% 1]14.0+0.630.0+3.0 |104.3+13.4|132.8+7.9 |59.5+2.3 [138.9+21.6|10.5+1.0
© |m|14.0+£0.8]30.1+£3.6 |106.5+14.3|131.8+9.7 |58.0+1.8 |140.8+24.0|10.7£1.0

100m /53 DIGEE
_20% 1]25.0+3.5(53.84+10.9 | 145.7+26.5|154.2+19.3 | 72.2+13.5|227.2+62.0 | 14.2+1.3
°© |1{25.1+4.1|54.2+12.0 | 151.0:28.0| 158.0+20.3 | 69.8+12.4 | 242.0+69.1 | 14.7+1.2
—10% 1119.3+1.3|41.6+7.2 [123.7+19.2|141.5+10.6 | 62.7+ 9.3 {175.5+32.1|12.7+1.4
© |II19.6+1.3|42.4+7.3 |127.7+21.4|143.3+12.2|64.0+10.5|184.6+42.5|12.8+1.5
—— 1(17.6+0.9|37.9+5.9 |113.8+16.1|133.8+11.0|63.7+6.5 |153.7+33.710.8%+1.0
II|17.6+0.7|37.8+5.4 |116.5+17.7]143.0+12.963.8+7.7 | 168.3+38.7 | 10.8+1.0
+10% 1]17.6+0.8|38.0+5.5 |[118.7+17.5|139.3+11.9|63.5+7.4 |166.5+34.5|11.5+1.0
© |1I]18.0+0.9(38.9+5.9 |121.7+19.0|143.7+10.5|65.3+7.6 |175.8+35.3|11.7+0.8
+20% 1]18.7+0.9|40.3+5.4 |122.8+15.4|143.7+10.1 | 63.5+4.8 |177.5+31.8|12.8+0.8
° |1I|18.8+1.0(40.4+5.8 |124.0+15.9|147.8+ 9.2 |62.7+9.8 |184.1+31.712.84+0.8
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