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Comparison of Exercise Pulmonary Function Test Using by Treadmill and
Bicycle Ergometer in Patients with Respiratory Diseases

Ji Hyun Park, M.D., Heung Bum Lee, M.D.,
Yong Chul Lee, M.D., and Yang Kuen Rhee, M.D.

Department of Internal Medicine, Chonbuk National University, College of Medicine, Seoul, Korea

Objective : Cardiopulmonary exercise testing in patients with heart and lung problems is used to assess func.
tional capacity, evaluate responses to medical treatment, plan for exercise therapy, assess progression of dis-
ease process, and determine prognosis. Particularly in the patients with lung cancer, the exercise pulmonary
function test gives significant physiologic assessment of the lung resection candidate. Common exercise modali-
ties are running and cycling. Until now, the comparison of two tests mainly has been done in normal person
and patients with cardiac diseases. This study is designed to compare the treadmill and bicycle exercise pulmo-
nary function test in patients with respiratory diseases.

Methods : Twenty one patients underwent a progressively incremental exercise test to the symptom-limited
stage with the treadmill (Vmax29 Sensor Medics, USA) and the bicycle(model No. 2,900 Sensor Medics,
USA) with 7 days apart between the two tests. Measurements were made of the metabolic, cardiorespiratory
parameters, blood gases, and symptoms.

Results : The results of the treadmill exercise showed significant elevation in the VO;max, VEmax, and anaer-
obic threshold compared to those of bicycle exercise. In contrast, the results of the breathing and heart rate
reserve showed the reverse.

Conclusion : These results suggest that the type of exercise should be taken into consideration when interpret-
ing exercise test in patients with respiratory diseases. (Tuberculosis and Respiratory Diseases 1999, 46 : 386-
393)
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Table 1. Patient characteristics and the results
of spirometry

Number(M/F) 21(17/4)
Age(yr) 44+15
Weight (kg) 59+4.6
Height(cm) 163.16 £3.11
Spirometry parameters
FEV.(L. BTPS)* 2.11+0.58
FEV,(% predicted)® 68.2+17.4
FVC(L BTPS) 24+0.72
FVC(% predicted)* 68+6.7
FEV,/FVC(% predicted) 106 £12.3

a . Body temperature pressure saturated
(mean +SD)

b : Actual FEV,/Predicted FEV,

¢ : Actual FVC/Predicted FVC
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Table 2. Exercise parameters

Bicycle Treadmill

Peak cardiovascular response

VO,(ml/kg/m) 21.3+8.56 27.4+10.52**

VO0,(% predicted)® 61.2+1842 80.1 +26.56**

Anaerobic threshold (L/m) 0.72+0.29 0.9 +0.33**

Anaerobic threshold(%) 30.2+8.60 36.3+£12.17*

Oxygen-pulse(ml/b) 9.03+4.15 10.55 +5.05

Heart rate-reserve(B) 0.24 £46.1 23.3+35.2*
Peak ventilatory response

VEmax(L/min) BTPS 53.2+174 68.3+23.4**

Breathing reserve( %) 18.7+41.1 7.8+45.0**
Gas exchange response

VD/VT(Rest) 0.37+0.10 0.38 £0.09

VD/VT(Peak) 0.19+0.07 0.17 £0.07

*Bicycle vs treadmill p<0.05 (mean+SD)
**Bjcycle vs treadmill p<0.01
a * Measured VO,/Predicted VO,
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Fig. 1. Changes of VO:;max. There was signifi-
cant elevation of VO;max exercise when
compared to bicycle exercise. (*p<0.
01)

% 2718 BY1(p<0.01), ¥F A1 38FF 9
A] 22} 53.2 L/min, 68.3 L/min2 ¥} &% A
FoA §28 2718 BYcH(p<0.01) (Fig. 1, 2).
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Fig. 2. Changes of VEmax. There was signifi-
cant elevation of VEmax exercise when
compared to bicycle exercise.(*p<0.01)

& FAAREAA frold ZAE BAH(p<0.01)(Fig.
4, 5).
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Fig. 3. Changes of anaerobic threshold. There
was significant elevation of anaerobic
threshold when compared to bicycle ex-
ercise. (*p<0.01)
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Fig. 4. Changes of breathing reserve. There was
significant reduction of breathing reserve
when compared to bicycle exercise. (*p<
0.01) ‘
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Fig. 5. Changes of heart rate reserve. There
was significant reduction of heart rate
reserve when compared to bicycle exer-
cise. (*p<0.01)
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