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Perceived exertion

during shallow and deep water walking
Tomo OHNISHI

Summary

1) The purpose of the present study was to examine the physiological responses for RPE
during shallow and deep water walking, using Borg’s original.
2) Eight healthy young men (age:22 * 2yrs,height:172.5 & 3.4cm,weight:67.4 = 5.7kg)
participated in this study.
3) Walking was performed at the fairly light (RPE11), somewhat hard (RPE13), hard (RPE15)
and very hard (RPE17) for 5 minutes on the land and in the water. The depth of the water
was 80cm (shallow) and 120cm (deep). Only after walking at the RPE 17, each subject
continued to walk for additional 2 minutes with maximal effort.
4) Oxygen uptake and heart rate were measured during last one minute at each walking.
5) Peak Vo2 and %Vo2max obtained during walking on the land and in the shallow and deep
water were 40.8, 52.2 and 40.9ml/kg'min and 71.7, 91.8 and 72.0%‘;702max, respectively. Peak
heart rate during each walking was 176, 190 and 170 beats/min. Those corresponded to 91.2,
98.4 and 88.0% of the maximal heart rate obtained during maximal those treadmill walking.
6) Oxygen uptake and heart rate during walking in the shallow and deep water were higher
than during walking.
7)The following regression lines were obtained between the Borg’s RPE(X) and the heart rate
during exercise(Y).

land walking : Y=10X -16

shallow water walking : Y=12 X —18

deep water walking : Y=9X+8
8) From those results, it was found that while heart rate during land walking, at RPE 11 ~
17 was lower by about 15 beats/min, compared with heart rate from Borg’s original scale ,
heart rate in the shallow water walking would increase to RPE (10 beats/min at RPE17) and it

would decrease in deep water walking (8 beats/min).
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Table 1. Age and physical characteristics of the subjects

subject age height weight symphysion FEE0°  o%fat

(y) (cm) (kg) (em) (cm) (%)

19 1715 712 829 1201 144
21 1754 65.1 87.3 124.0 13.9
22 1728 654 917 123.4 10.7
21 1701 608 854 121.8 10.4
25 1787 659 91.0 123.2 10.9
21 1717 71.0 84.2 120.0 151
24 1732 79.0 847 121.0 14.6
24 1665 60.9 78.9 119.2 116

TOTMMOOT>

mean 22 1725 674 858 1216 12.7
SD 2 3.4 5.7 3.9 1.7 1.8




Table 2. The Borg's RPE scale for rating of perceived exertion 9

20
19 Veryvery hard FEEIZZ DL
18

—_
o

Very light PRVETHD
Very very light FEICHTH S

OO N

J se translation by Onodera and Miyashitass)

was used in this study




Table 3. Maximum oxygen uptake and maximum
heart rate obtained by treadmill walking

subject Vo,max fHmax
(ml/kg-min) (beats/min)
A 60.3 186
B 59.2 196
C 62.2 189
D 57.2 196
E 50.3 200
F 50.5 188
G 515 202
H 64.2 188
mean 56.9 193

SD 5.1 6




Table 4. Peak oxygen uptake and heart rate obtained
at exhaustive walking after RPE17 condition

land walking water walking water walking
(shallow) (deep)
subject  Vo,peak fHpeak Vozpeak fHpeak Vo,peak fHpeak
{ml/kg - min) (beats/min) (mi/kg-min)  (beats/min) (mikg-min)  (beats/min)
A 33.1 149 52.6 180 39.1 156
B 33.5 165 49.1 190 36.5 165
C 51.8 180 60.4 185 46.0 164
D 40.2 192 55.5 197 38.9 163
E 33.5 172 447 189 428 193
F 39.3 181 48.5 196 42.0 177
G 40.3 194 52.4 207 43.6 192
H 50.6 173 54.8 179 38.5 156
mean 40.8% 176 52.2% 190* 40.9 170
SD 6.5 14 4.5 9 3.0 14

¥:p<0.01 ; land vs shallow , # :p<0.01 ; shallow vs deep , % :p<0.05 ; shallow vs deep



Table 5 Individual data of heart rate and oxygen uptake to RPE during walking on the land and in the shallow and deep water

land shallow deep
RPE11 RPE13 RPE15 RPE17 RPEi1 RPE13 RPE15 RPEt17 RPE11 RPE13 RPE15 RPE17
Sub. Voz(mllkg-min)
A 9.34 1214 2195 29.62 852 13.99 2852 44.59 13.26 2192 29.88 34.01
B 1053 1297 1766 2397 12.39 2325 4534 48.70 10.75 1553 2482 32.62
C 2090 2744 3219 46.36 3213 38.00 47.38 4852 2221 32.00 36.04 41.70
D 1519 2371 29.55 34.95 21.05 3477 43.95 52.39 16.82 28.28 35.08 37.17
E 11.01 1551 19.28 23.24 18.74 2943 3167 33.33 2441 29.97 32,60 37.50
F 1116 1427 19.49 2657 16.08 25.00 30.98 42.80 1291 2130 2841 3592
G 1094 12.83 16.44 3534 1740 2677 3854 47.29 1510 26.76 36.35 36.62
H 16,50 23.01 31.14 4443 16.62 26.34 40.84 52.38 25.83 34.05 37.39 34.13
mean 13.20 1774 23.46 33.06 17.87 27.19 3840 46.25 1766 26.23 3257 36.21
SD 3.71 5.62 6.03 8.28 6.49 6.84 6.74 5.80 5.36 5.81 419 2.62
Sub. fH(beats/min)
A 81 86 109 135 74 85 116 166 97 115 133 142
B - 87 95 111 124 86 117 167 184 102 114 132 153
C 107 115 138 172 139 152 174 178 102 133 142 155
D 117 137 164 180 107 156 177 191 102 128 149 163
E 98 104 118 154 147 159 163 172 134 151 164 182
F 85 100 103 151 113 139 152 183 98 121 139 170
G 102 108 114 182 126 135 176 197 104 130 162 171
H 101 116 135 161 99 112 150 171 111 132 139 154
mean 97 108 124 157 111 132 159 180 106 128 145 161

SD 11 15 19 19 24 24 19 10 11 11 12 12
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Fig.1. Walking speed at four RPE levels on the land
and in the shallow and deep water walking
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Fig.2 Oxygen uptake at four RPE levels on the land and
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