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Immediate Effect of Cigarette Smoking on Exercise

Kang Hyeon Choe, M.D., Cheol Jun Choi, M.D., Yong Tae Kim, M.D., Chae Man Lim, M.D.
Younsuck Koh, M.D., Woo Sung Kim, M.D. and Won Dong Kim, M.D.

Department of Internal Medicine, Asan Medical Center, College of Medicine, University of Ulsan

Background: It is well known that cigarette smoking is the risk factor of lung cancer, chronic
obstructive pulmonary disease and ischemic heart disease. But there are few reports about the
immediate effect of cigarette smoking on the cardiopulmonary functions. The serum level of carbon
monoxide increases during cigarette smoking. It is known that carbon monoxide increases respration
rate, heart rate and cardiac output, with decrease in maximal oxygen consumption. So we have
studied to determine the immediate effects of cigarette smoking on the cardiopulmonary function
during exercise.

Method: Thirteen healthy smoking male subjects were included in this study. Each subject was
undertaken pulmonary function test and incremental exercise test on two separate days, one without
smoking (control) and the other after smoking three cigarettes per hour for five hours. The order of
the two tests was randomized.

Results:

1) The mean age of the subjects was 25+4.9 year-old and the mean smoking history was 6+5
pack-years.

2) The mean blood level of carbon monoxide on the smoking day was higher than that on the
nonsmoking day (5.97+1.34% vs. 1.45+0.83%; p<0.01).

3) The mean maximal oxygen consumption on the smoking day was lower than that on the
nonsmoking day (2.09+:0.32 L/min vs. 2,39+0.32 L/min; p<0.05).

4) The mean anaerobic threshold on the smoking day was lower than that on the nonsmoking day
(1.33+£0.24 L/min vs. 1.53+0.20 L/min; p<0.05).

5) The mean heart rate at rest on the smoking day was higher than that on nonsmoking day (84.
38+11.06 beats/min vs. 75.46+5.83 beats/min; p<0.05). But the means of maximal heart rate on
both days were not different.

6) The pulmonary function tests were similar on both days.

Conclusion: There was no change in pulmonary function test, but the maximal oxygen consumption
and anaerobic threshold were decreased on the smoking day. So it was concluded that cigarette
smoking impaired the cardiovascular functions immediately during exercise.
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Table 1. The Results of Pulmeonary Function Tests

AA] AR E e Yzt
B Ab4 9 3] (Anaerobic Threshold)

Nonsmoking Day Smoking Day P.value*
{mean t SD) {mean t SD)
FVC (Liters) 4.51£0.56 452+057 NS
FEV, (L/sec) 3.95 £ 0.52 3,98 + 0.55 NS
FEV,JFVC (%) 87.5+ 4.1 88,1+ 4.8 NS
FEF 25 75% {L/sec) 4.59 + 092 4.63 £ 095 NS
MVVv {L/min} 141.2 £ 14.2 1440+ 15,9 NS
vC {Liters) 4,61 + 0.52 4,69 £ 0,58 NS
TLC {Liters) 6.41 + 0.86 6.48 + 098 NS
RV (Liters) 1.80 + 0.50 1.79 £ 0.53 NS
FRC {Liters} 3.66+098 3.60+093 NS
DLco {ml/min/mmHg) 31.33 + 4,91 31.20+5.20 NS
Raw {emH, O/ /sec) 0.91+0.24 0.90 + 0,23 NS

* Paired t-test

NS = not significant

FVC, forced vital capacity ; FEV,, forced expiratory volume at 1 sec ; FEF 5% , forced expiratory flow be-
tween 25 and 75% of forced vital capacity ; MVV, maximal voluntary ventilation ; VC, vital capacity ; TLC,

total lung capacity ; RV, résidual volume ; FRC, functional residual capacity .; DLco, diffusing capacity for CO ;

Raw, airway resistance,
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Fig. 1. A: maximal work rate; B:
anaerobic threshold (AT) C
maximal O, uptake {Vo. max)
for each subject on nonsmoking
(N) and smoking (S) day. Con-
tinuous line is line of identity.



Table 2. The Results of Incremental Exercise Tests

Nonsmoking Day

Smoking Day

P-value*
(mean + SD) (mean * SD)
Work Rate max. (W) 177.4 £ 201 170.1 £22.5 NS
HR max. {beat/min) 160.4 £ 9.1 161.2 £ 8,1 NS
MV max. {L/min) 778+ 148 73.6 £12.9 NS
AT {L/min) 1.53:0,20 1.33:0.24 P <0.05
VO, max. {L/min) 2.39 £ 0.32 2,09 £ 0,32 P <005

* Paired t-test.

Work Rate max., maximal work rate ; HR max., maximal heart rate ; MV max., maximal minute ventilation ;
AT, anaerobic threshold ; VO, max., maximal oxygen consumption.
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