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Background : Generally VO, max is higher in treadmill exercise than cycle ergometer exercise. According to
Hassen and Wasserman, VO, max with treadmill exercise is higher at ratio of 1.11 than that with cycle ergom-
eter. VO, max also is influenced by race, sociocultural background, exercise habit. In this study, VO, max and
AT were evaluated between Treadmill and cycle exercise in male Korean college students.

Method : Study subjects were 44 male college students. We randomized them into 2 groups | 24 students did
treadmill exercise at first and 1 week later did cycle ergometer. Another 20 students did in opposite method.
They made symptom limited maximal exercise. Author defined maximal exercise as followings : 1) respiratory
exchange ratio(RER)>>1.1, 2) plateau>>30 sec, 3) heart rate reserve(HRR)<(15%, or 4) breathing reserve
(BR)<30%. Otherwise their results are excluded as submaximal exercise. Anasrobic threshold(AT) was esti-
mated by V-slope method.

Results : VO, max and AT was 45.1 +6.66mf /kg/min and 26.0+ 6.78m¢ /kg/min in treadmill and 34.9 +5.
89m¢ /kg/min, 19.5+4.77mf /kg/min in Cycle Ergometer. The measured-VO,max/pred-VO.max was 988+
13.24 % in treadmill ; 84.41+13.42% in cycle ergometer. Comparing VO, max in treadmill with that obtained
by Hassen’s method, there were significant differences.(p<C0.01). At maximal exercise there were differences
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in HRR, O,/pulse, BR, Vo/MVV, V/VCO, between treadmill and cycle but not in Ve/VO,, Vd/Vt, Ti/Ttot. At
AT there were differences in O,/pulse, BR, V/MVV, Ti/Ttot between treadmill and cycle, otherwise not.
Conclusion : According to the result of this study, there are larger gap between treadmill and cycle ergometer

in normal Korean adults than foreign data, and it needs further study to obtain reference value of Korea. (Tu-

berculosis and Respiratory Diseases 1999, 47 : 26-34)
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Table 1. Physical characteristic and resting pulmonary function test of subjects

Physical Characteristics Pulmonary Function test (%)

Age 24.0+1.39 year VvC 4,743 +0.455 (107,3+10.25)
Height 174.4+4.74 cm FEV, 4.14+0.426 (111.5+11.15)
Weight 69.5+£9.05 kg MVV 175.9+24.98 (155.5+13.67)

BMI 22.8+2.86 kg/m?

Smoking 4.9+ 1.77 Pack Year

BMI=body mass index
Values are expressed as mean -+ /- SD.
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Table 2. Subjective exercise-limiting symptoms
between cycle ergometer and treadmill
exercise group

Treadmill Cycle ergometer

Leg pain 16 32
Dyspnea 15 2
General fatique 3 2
Abdominal discomfort 2 0
Chest discomfort 1 0
Thirsty 1 2
Dizziness 1 1
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Fig. 1. VO, max of cycle ergometer and treadmill. VO, max with treadmill was higher than that

of cycle ergometer(p<<0.01).

FAARR] B Ho) $FA] BEFoA 1 gho] Zon,
1 ztele ) LFAIAE 21.9+10.68%, AT
A 22.5+21.17% o|ItH(Fig 1, 2). ZHzke] $54]
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e W F At Hole FAHCE i At
7F A9 (p<0.01).
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3] 2 v 2 YRS o g3E o] 83t ¥ 3t
o] 1.3+0.18 uj O =A st}

T AFdAe wdkgo]  ouleg WEshs
HRRE& 5 53] m& Apol7} Fika Gx]oflA
= $AFR fosAE oy A 54 Ak
A @3p EEAIRD ZloH, FAk: XM=
6.7% ol EFFHAY Ao} Hd &FANAE 63.3

%2 713& & F AT ¥ O,/pulse & FAA

A B A &FA BT G2k &5 AFA &5
ARG AR Fadh HoME 12.6% HA &5

AeiAE 13.1% 2 59 AP mae Aole 2
2] &%t} (Table 3).
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Fig. 2. Oxygen uptake at anaerobic threshold. At AT oxygen uptake with treadmill exercise was
higher than that of cycle ergometer(p=20.04).

Table 3. Difference of heart rate reserve(HRR) and Oz/pulse between treadmill and cycle er-

gometer
Cycle ergometer Treadmill Difference(%) p value
HRR AT 62+12.95 56.6 + 20.39 6.7+34.94 0.12
max 24.1+11.26 11.2+16.10 63.3£94.21 <0.01
O./pulse AT(%) 11.0+1.76(76.1 +£12.39) 12.6+2.17(79.3+12.39) 12.6+2.18 <0.01
max(%) 14.5+2.01(100.3+£4.29) 17.0+2.78(106.1+16.78) 13.1+12.83 <0.01

Heart reserve(HRR) is calculated as follows ; HRR = (1-(HR max/pred HR max))

27] ovlsg Welshs BRe) F £5uo] uhe
Aol7h LA NAE 9.2+9.960]5 Hr) £5A]
qME 325421172 B3] 8 A& B F
A}, AAT Ve/MVVS} T/Tool zol= Ho
$502 APeueE o ARRE Wtk Ve/VO,
9 % $Ed g Adls A £E0= 24E

A AAE Ag B 5 Aot O A= FAdew

folak e vl Vi/VCO, 9] ghe H 84
o] ZrdshA xpol7t Fg BEE < AUTH(Table 4).

o #

Aol H dh AHF(VO, max) S F3E
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Table 4. Difference of breathing reserve,

and Cycle ergometer

Vi/MVV Vy/VO,

Vi/VCO,Vy/V: between treadmill

Treadmill

Differerice

o Cycle p value
BR AT 7944513 72.1 £8.65 9.2 +9.96 <0.01
max 52.3 +8.74 34.8+10.47 32.5+21.17 <0.01
Vi/MVV AT 0.19 +£0.049 0.26 £0.076 21.2+24.51 <0.01
max 0.45 +0.088 0.59 +£0.100 23.5+16.92 <0.01
Ti/Ttot AT 0.46 £0.040 0.48 £0.041 412+11.73 0.03
max 0.47 +0.036 0.48+0.044 3.05+12.658 (.10
V/VO, AT 25.1+3.19 25.2+3.24 0.95+14.904 0.93
max 32.5+4.43 34.2+5.32 3.15+17.260 0.06
Vi/VCO, AT 26.4+3.08 26.5+2.60 0.13+11.882 0.83
max 26.4+2.92 29.2+4.01 8.29+13.132 <0.01
vd/Vi AT 0.19+0.045 0.17 £0.055 10.20+33.155 0.13
max 0.14 +0.046 0.13+0.059 3.84 +50.024 0.13

Breathing reserve (BR) is calculated as follows ; BR=(1-V; max/pred. Vi max)
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