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A Study of Knee Jerk Reflex Time as Index to Physical Fatigue

Junzo Mitsul, Kenichi Tsutsul, Kazuo SHIBATA,
and Yoshiyuki WATANABE

Department of Physical Education
(Recined Sep. 14, 1973)

We tried to study of knee jerk reflex time as indexes to physical fatigue, and
made up a following equipment. The hammer to strike the knee has a microswitch
in the head. The moment the knee is struck by it, the switch sets on, and the
time counter (1/1000 second) starts. The beam passing by the shin, almost touching
it, is prevented by the swing of the lower limbs, and the time counter stops.

Measurement was put in practice before sixteen minute exercise on a bicycle
ergo-meter in the water of 23°C, after the exercise and in the prosess of recovery
for twenty minutes after getting out of the water. Under the same way, the mea-
surement was also tried in the Room of 28°C.

Moreover, we tried to measure knee jerk reflex time during the driving for about
six hours.

As the result of these measurements, we found that the reflex time indicates
not only physical fatigue but mental fatigue. And it may safely be said that when
the value is more than 1.4 times as much as that indicated before exercise, it shows

the state of being tired.
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Table 1 Heart Rate, Oxygen Intake, Ventilation and Knee Jerk Reflex Time
during Exercise on Bicycle Ergometer in Water

Sub ’?jme(mm)‘ s ’ in Water (23°C) reltire Recovery (Room 28°C)7A
Item & 5™ 6 s 10l12 14 16 2 4 6 8 10‘12‘14 16| 18|20
Hearfbifgmm) 64 76 62 80, 80| 92] % 9% 9 80 80 68 60 60. 60 56\ 56 60 64 64 70
N Ve (/min) 6.614.912.916.718.920.720.227.617, 6’16 414, 5‘10 37.86.37.77.27. 0‘7 07.27.07.1
O Inteke  iny | 106} 238 239 450, 491 580 505\ 552, 352 245 177 155‘109‘ 63 77 501 49\ 29 35| 30
ee derk oyt 133 | 1 \ L i )292‘242 168164103 123,161 158|175201
- MeartRate i 72 80 75 9 106 96 100/ 106 106 104 96 74 64 68 72 72| 68 72| 68 64 70
4 Ve (2/min) 10.410.5 9.7 9.9 11 1216.7)11.212.2/14.114.216.88.58.77. 97. 58.26.97.66.46.0
O Intake  miny | 281 368} 396 356\ 396) 521 733| 683) 659| 776 781 874‘;3571311}2902831309248274‘243234;
e derk aotlex! 6 3} ! ] ‘ | 147159104108 94100 941001021114
e e min) | 81’ 136 120 136 132 140 140 132 134 132 136 120100 92, 92 92 92| 88) 88 83| 88
« Ve (t/min) | 4‘29.126.029.7‘30.8‘34.23&330.5%33.6125.4532.2;27.218. 07.16.55.55.04.56. 35. 1*4.11}
O: Intake, winy | 441077 93610971287 140014201127 121011151224 898224176 142103118132106, 61 105;
tinee Jerk Reflek 77| L0 | iee64147122] 94128120124149132

time (msec) i
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Table 2 Heart Rate, Oxygen Intake, Ventilation and Knee Jerk Reflex Time
during Exercise on Bicycle Ergometer in Room

. Tlme(mm)

" in Room (28°C) Recovery (Room 28°C)
Sub S ‘ ‘:. .‘ ‘ —— - ‘
~ e ‘W up rest exercise ‘ ' ‘ ‘ i | A ‘ | ‘ ‘ ‘ 1
Item ~ 7] 24 61810 12|14 16 2 4|6 8|10/12/14 16/18)20
Heart Rate | | U ‘

(oeatsmin) 72 132 92 124 136‘ 132 140 134 134 138 132 92100 83| 96| 88 38| 96| 84 72 84
y Ve (t/min) |6.017.110.614.416. 417. 323. 432. 425.125.227. 217. 8 1. 411.19. 98. 07.7/7. 26.89.56.0
O Intake iy | 126 565 253 373 556 606 957/1037 10271031 1249 58753331281}335{216185‘1s7|230\265f202

Knee Jerk Reﬂex} 123 | j ‘ { ' ’ ‘ ,,

i ! | |
Time (msec) | | 258182130124 161 152‘182,178‘1911209

Heart Rt min) | 68‘ % 76 92 104 100\ 100 100 100 96 108 76 80 76 76 72| 80| 84 76) 68 68
A | Ve (/min) 11.714.110. 3}14. 015.416.015. 316.6113. 8118. 4118. 614. 27. 31. §10.711.69. 38.79. 30.89.2

O I min) | 245 519 308 518 737, 782 808 830] 844| 810 872 410204320310336 260277259304 294

Knee jerk Reflex| g ‘ 69 3

time (meec) 69 | L] | | 134 94 69 84 90 94 82 90 92]107
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Ve (I/min) 6.318. 518, 224. 029. 027.732. 033. 5[33. 6 31. 440. 616. 68. 56. 05.74. 74. 85.04. 15.15.1
K ! [ | \ | o
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Table 3 Heart Rate and Knee Jerk Reflex Time of Driving

_— Quiet ‘Start '

®> © © 9 o o

N B T T |
Heart Rate (beats/min) 60 | 64 ’ 62 58 66 72 78
Knee Jerk.Reflex’Tinqe(nnsec)I 109 90 | 149 184 193 149 232 200
. total ' r ! ! ' ! .
Distance (km) 473.9 ' "928 772 ' 77.2 ' 80.8 ' 959
The Time Requird (min) 368 65 51 55 50 72

Driving Course : Start——Route 22—>® NIT——Nagoya Inter Change——Tomei Expressway—>(®)
Hamanako Service Area’—> @ Shizuoka Inter Change — @ Hamanako Service
Area —> (® Nagoya Inter Change — Meishin Expressway —— Sekigahara Inter
Change —— Route 21 ——> ® The Terminal Point. '
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Tabie 4 Knee Jerk Reflex Time of Soccer Game

St Hight | Weight | Reflex Time (msec)

s T em [ || Thefore  Tmeldiatey folloving
1 16 | 168 | 51 F 4 180 | 253
2 16 6 | s | F | 12 | a7 | 101
3 16 7 | 59 | F 105 04 | 218
£ | 16 | s | s | F | 15 131 | 263
5 | 15 | 165 | s | F | 15 142 205
6 16 73 | 59 B 134 119 268
7 | w 77 | 68 B 128 s | 195
8 | 16 161 { 56 B 160 177 | 228
9 | 16 | 167 2 | B | 148 183 | 28
10 16 169 5 | B | 01| % | 157

i 1116 176 2 | G.K i 161 ‘ 04 284
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