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Comparison of Exercise Indexes between Knee Extension-Flexion Exercise and Treadmill Exercise
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Department of Rehabilitation Medicine, Ewha Womans University College of Medicine, "The Catholic University of Daegu College of

Medicine, zKeimyung University College of Medicine

Objective: To obtain clinical usefulness of knee extension-
flexion exercise by comparing the exercise indexes between
treadmill exercise and knee extension-flexion exercise and
to collect reference of exercise indexes using knee exten-
sion-flexion exercise.

Method: Sixty four young healthy subjects participated in
two modes of exercise. Subjects performed exercise using
isokinetic dynamometer in one leg knee extension-flexion
exercise and treadmill running using Bruce protocol in
treadmill exercise. We recorded oxygen consumption, heart
rate during rest and exercise.

Results: When comparing exercise indexes using treadmill
exercise, we obtained relative exercise indexes using knee
extension-flexion exercise, male 15.96%, female 15.77% in
work rate, male 48.46%, female 52.53% in peak oxygen

consumption, male 73.57%, female 80.82% in peak heart
rate, male 65.97%, female 65.20% in oxygen pulse, male
56.07%, female 62.50% in peak tidal volume, male 82.56%,
female 82.53% in peak respiratory rate, male 47.79%,
female 49.48% in peak minute ventilation. In dynamic
variables, we obtained male 266.82%, female 292.98% in
ratio increase in oxygen consumption to increase in work
rate.

Conclusion: Knee extension-flexion exercise showed enough
response to evaluate cardiorespiratory function through low
work rate. Therefore knee extension-flexion exercise may be
used for an exercise tolerance test in patients who cannot
perform established exercise tolerance test. (J Korean Acad
Rehab Med 2007; 31: 541-546)
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Table 1. General Characteristics of the Subject

Male Female
Number 17 47
Age 28.1+5.9 23.7+33
Weight (kg) 75.8+14.8 54.8+8.4
Height (m) 1.742+0.039 1.628+0.047
BMI (kg/m’) 24943 20.6+2.7
BSA (m’) 1.922+0.203 1.583£0.137

Values are meantS.D.

AGE F2} 249443 kgm®, oI 20.6+2.7 kgm’o]%
(Table 1).
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Table 2. Comparison of Exercise Indexes between Knee Extension-Flexion Exercise Group and Treadmill Exercise Group

Male (n=17) Female (n=47)
Treadmill exercise =~ KEF exercise % Treadmill exercise KEF exercise %
Test duration (sec) 748.82+83.15 266.00+36.92 35.52 664.30+76.83 291.66+39.06  43.90
Work rate (Watt) 268.01+48.79 42.79+9.18 15.96 177.07+34.00 27.93+6.05 15.77
V Onpear (A)(L/min) 3.19+0.52 1.54+0.43 48.46 1.99+0.34 1.05+0.23 52.53
V Onpearc (R)(ml/minjkg) 42.68+5.95 20.68+5.52 48.45 36.71+5.43 19.25+3.76 52.43
% predicted of ¥ Onpeac (A)(%) 106.13+14.81 49.29+12.93 46.44 102.39+16.83 5323+11.63 5198
HRpeak (bpm) 186.96+12.94 137.56+20.45 73.57 190.23+8.80 153.75+16.57  80.82
Peak oxygen pulse (ml/min/bpm) 17.34+2.41 11.44+2.54 65.97 10.72+1.71 6.99+1.47 65.20
Peak tidal volume (L) 2.55+0.39 1.43+£0.39 56.07 1.60+0.28 1.00£0.26 62.50
Peak respiratory rate 45.72+9.02 37.74+5.73 82.54 48.43+7.07 39.97+7.02 82.53
Peak minute ventilation (L/min) 105.50+24.87 50.42+18.77 47.79 73.13+13.89 36.19+8.90 49.48

Values are meantS.D.

VOzpeak (A): Absolute (or total) peak oxygen consumption, VOzpeak (R): Peak oxygen consumption divided by body weight, HRyca: Peak
heart rate, KEF: Knee extension-flexion, %: (Data of knee extension-flexion exercise/data of treadmill exercise)*100

Table 3. Comparison of Dynamic Indexes between Knee Extension-Flexion Exercise Group and Treadmill Exercise Group

Male Female
Treadmill exercise =~ KEF exercise % Treadmill exercise KEF exercise %
AVOy(A)/AWR (ml/min/W) 10.61+1.10 28.31+7.41 266.82 9.98+1.52 29.24%6.18 292.98
AVOy(R)/AWR  (ml/min/kg/W) 0.14+0.02 0.38+0.11 271.42 0.18+0.03 0.54+0.12 300.00
AHR/AWR (bpm/W) 0.40+0.06 1.54+0.62 385.00 0.61+0.11 2.59+0.61 424.59
AHR/AVO, (A)(bpm/L/min) 39.23+9.54 54.42+17.03  138.72 62.84+12.48 91.84+26.74  146.14
AHR/AVO, (R)(bpm/ml/min/kg) 2.89+0.48 4.02+1.03  139.10 3.40+0.60 497+137  146.17
Lowest Vg/VCO, (L/L) 21.95+1.59 24.96+1.95 113.71 22.97+2.35 25.17£2.72 109.57

Values are mean+S.D.

770, (A): Absolute (or total) oxygen consumption, O, (R): Oxygen consumption divided by body weight, AV O, Rate of peak oxygen
consumption (¥ Oape) - rate of rest oxygen consumption (VOares), 2AWR: Work rate at exercise - work rate at rest, KEF: Knee extension-
flexion, %: (Data of knee extension-flexion exercise/data of treadmill exercise)x100
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