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A Study of Heart Rate Responses
in Various Playing
of Preschool Children
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Heart rate responses in 15 different plays of preschool chidren were investigated on 13 active and 13 non-

active boys and girls ages of 6 years. ECG was recorded using telemetory system for 15 minutes of playing and
heart rates were counted on every 20 seconds. From the characteristics of the heart rate responses, 15 different
plays were classified into 3 groups.

Group- | ; Small individual differences in heart rates were observed: Te-tsunagi onigokko, Rhythmic dancing,
Kenpa and Kagome.

Group- Il -a; Active children showed higher heart rates and non-active children showed lower heart rates: Hill
up-down playing, Kaisendon, Kakekko and Indoor free playing.

Group- Il -b; Large individual differences in heart rates were observed and were not relating to active and non-
active: Takaoni, Oshikuramanju, Gomu-tobi, Rope-jumping, Hana-ichimonme and Fork dancing.

In Group- [, heart rates were highest of 177 bpm in Te-tsunagi onigokko, and lowest of 111 bpm in Kagome. In
Group- Il -a, heart rates were highest of 156 bpm in Hill up-down playing and lowest of 108 bpm in Indoor free
playing. In Group- Il -b, heart rates of Takaoni were highest of 151 bpm and of Fork dancing were lowest of 113

bpm.

Largest individual difference was observed in Rope jumping of Group- Il -b. Therefore, individual differ-

ences in heart rate responses should be taken into consideration in the educational programs for preschool chil-

dren.
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Table 1. Characteristics of the subjects.

B Height Weight Hand grip | Back Hanging Jump over &
| strength strength | down time | crawl under
(cm) (kg) (kg) (kg) (sec) (sec)
Ahios Boy (n=7) | 116.0(4.0) | 21.0(2.1) | 9.5(1.7) | 31.4(6.0) |118.5(54.3) 11.8(2.1)
Girl (n=6) |113.2(1.3) | 19.5(1.4) | 8.6(2.2) 29.0(9.3) [100.9(80.4)| 13.4(3.5)
) Boy (n=7) | 112.1(3.4) | 18.9(1.9) | 7.2(1.3) 21.4(4.9) | 83.0(39.7)| 14.6(1.8)
Non-active - 7 S P e — ;
Girl (n=6) | 112.3(4.3) | 19.8(2.5) | 7.4(1.6) 19.006.7) | 72.0020.9)| 17.2(2.8)
: e : 5 Standing
Slde. jumps | Zigzag run| 25m dash Broa, Junin
(times) (sec) (sec) (cm)
Active Boy (n=7) | 23.6(3.5) | 10.8(0.8) 5.7(0.4) 120.4(10.9)
¢ A
Girl (n=6) | 24.6(3.1) | 11.2(0.9) 6.2(0.5) 108.0(23.1)
. Boy n=7) | 23.4(5.1) | 12.0(1.1) 6.7(0.5) 109.7(17.0)
Non-active = :
Girl (n=6) | 25.7(1.5) | 12.6(0.9) 7.1(0.6) 102.5(11.7)

Mean (SD), Hanging down time : Endurance time of hanging down with arms.
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Table 2. Heart rate responses of playing in Group- | (the group of small individual differences).
Te-tsunagi onigokko Rhythmic dancing 1I Kenpa
H.R.max | Mean H.R (SD)| H.R.max |Mean H.R (SD)| H.R.max |Mean H.R (SD)
. Boy 210 176(21) 170 137(18) 151 137( 8)
Active ;
Girl 218 185(20) 168 136( 6) 145 120(11)
. Boy 199 170(22) 154 129(14) 157 117(15)
Non-active -
Girl 198 175(18) 145 111(19) 136 118(11)
Mean (SD) 206(8) 177( 5) 159(10) 128(10) 147(8) 123( 8)
Rhythmic dancing 1 Kagome
H.R.max | Mean H.R (SD) | H.R.max |[Mean H.R (SD)
. Boy 132 122( 7) 162 111(18)
Active -
Girl 139 117(13) 130 105(12)
3 Boy 125 115( 6) 150 119(11)
Non-active -
Girl 133 122( 7) 146 110(15)
Mean (SD) 132(5) 119( 3) 147(11) 111( 5)
beats/min.
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Table 3. Heart rate responses of playing in Group- Il -a (the group of large individual

differences; higher in active and lower in non-active children)

Hill up-down playing Kaisendon Kakekko B

H.R.max |Mean H.R (SD)| H.R.max |Mean H.R (SD)| H.R.max |Mean H.R (SD)
ditlia Boy 203 166(22) 195 156(21) 202 170(16)
Girl 203 ) 176(13) 206 160(16) 193 153(18)
_ Boy | 185 144(26) 167 146(17) 181 126(29)

Non-active -

Girl 161 138(10) 172 127(16) 172 i 135(20)
Mean (SD) 188(17) 156(16) 185(16) 147(13) 187(1}_)*___,* 146(17)

Free playing (Indoor)
H.R.max |Mean H.R (SD)

‘ Boy | 135 114(10)
Active S

Girl | 144 120(15)

Non-active Boy | 121 95(10)

| Girl | 119 101( 9)

Mean (SD) 130(10) 108(10)

beats/min.
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Fig 2. Time course of heart rate of playing in Group- Il -a.
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Table 4. Heart rate responses of playing in Group- Il -b (the group of large individual
differences; not relating to active and non-active).
B Takaoni Oshikuramanjyu Gomu-tobi
H.R.max |Mean H.R (SD)| H.R.max [Mean H.R (SD)| H.R.max | Mean H.R (SD)
. Boy 198 163(19) 148 120(10) 178 147(15)
Active p
Girl 162 132(16) 172 142(17) 182 130(33)
Non-active Boy 184 157(18) 176 156(16) 160 118(16)
Girl | 188 150(20) 147 131(11) 152 127(20)
Mean (SD) 183(13) 151(12) 161(13) 137(13) 168(12) 131(11)
Rope jumping Hana-ichimonme Fork dancing
H.R.max |[Mean H.R (SD)| H.R.max |Mean H.R (SD)| H.R.max |Mean H.R (SD)
) Boy 129 110(17) 146 122(13) 110 99( 8) |
Active -
Girl 181 148(20) 158 126(18) 161 141(15)
Non-active Boy 144 121(11) 151 127(17) 136 120( 5)
Girl | 125 94(16) 116 97(10) 102 92( 6)
i Mean (SD) 148(22) 118(20) 143(16) 116(11) 127(23) 113(19)
beats/min.
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