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<Abstract>

Objectives. The purpose of this study was to examine the effect of smoking on aerobic physica fitness among physica education magjor
male university students participating in regular exercise. Methods: A group of 42 hedthy male students mgjoring physicad education were
divided into two groups: non-smokers (n=26, 20.61+2.78 yrs) and smokers (n=16, 21.25+2.29 yrs). Graded exercise tegting for maxima
oxygen consumption (VO;max) was measured by Bruce protocol. Results: VO,max was not different between non-smokers and smokers,
however, exercise duration time in non-smokers was more longer than smokers. In non-smokers, vertilatory threshold (VT) time was
delayed longer than smokers (p<0.01). %VT/VEmax was significantly different between non-smokers and smokers (p<0.01). Resting heart
rate (p<0.01) and recovery heart rate a 80 seconds (p<0.01) in non-smokers were significantly lower than those of smokers. The decrease
in heart rate recovery in non amokers was gregter than in smokers at 40(p<0.05), 60(p<0.05) and 80(p<0.01) seconds. Conclusions: These

results suggest that amoking has negative effects on aerobic fitness of mae university students in physicd educaion mgor.

Key words: Smoking, Aerobic physicd fitness factors, Regular exercise, Physicd education, University students
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<Table 1> General characteristics of the participants.

A M FART BRFHG R,

AT HA S 54 8 7|t E3to

}F212] A1k (Jenix, Dong Sahn, Korea) o A1 %S AlA| 24 &
41 7](Inbody 4.0, Biospace, Korea) 2 =73 3}1L Al 4 2 x| 4=
(Body mass index, BMI)E 4F&3tH 1, tdA-E2] A1A14
EA L <Table 1> AA3F4TH

(MeantSD.)
Group Age (yrs) Height (m) Weight (kg) BMI (kg/m?)
Non-smokers (n=26) 20.61+2.78 1.77+.05 72.5+10.47 22.92+2.26
Smokers (n=16) 21.25¢2.29 1.75£.05 70.87£4.85 22.98+1.19

Note: BMI: Body mass index
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o oJAstY +FAA HE7Hexercise specidist)7}
TS A5 FohE fls) 271 AR 10%,
7 mphE Al Zrete] wff 3Ewith FAET} 2%4 ST
0.8~0.9 mph# Z7}5}= Bruce protocol & AH&-3}]
19 CHBruce, 1963). AAF A HAA Ak BEw S
(respiratory exchange ratio, RER) 3 A A =S &gl om,
5 A2 = (rating of perceived exertion, RPE)ol] tf g A&
AASET. HoaadHAE B 7|2 ACSM(2010)9]
A7 oAst, AR, LEF=(ANE, S5, AN F
7tsteets AlukErt 57}6W ¥, =4, TFuUTE
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?'SH AR =M, o] AFAANE & FFHAA AN A
S L/mino.Z A A5 T 719 ] (ventilatory threshold)+=
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<Table 2> Aerobic physical fitness of non-smokers and smokers.

(MeanzSD)

Group
Factors

Non-smokers (n=26)

Smokers (n=16)

VO,max (ml/kg/min)
VEmax (L/min)

METs (VO.max/3.5)
Ex duration time (min)
VT time (sec)

O, (liter) a VT

CO; (liter) at VT

%VT of VEmax

58.6£5.49 56.4£3.82
127.38+24.5 117.37+16.8
16.6+1.52 16+£1.01
13.32+1.35 12.32+1.68*
510.7+£50.98 457.5£63.19**
2.97+0.42 2.74£0.30
2.71+0.45 2.38+0.34*
61.07+11.93 50.18+7.33**

Note: VO,max: maximal oxygen intake, VEmax: maximal ventilation, VT: Ventilatory threshold, Ex: exercise, *p<0.05, **p<0.01
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<Table 3> The difference of heart rate between non-smokers and smokers.

(MeantSD)
HRrest HRmMax Recovery Heart Rate (beats/min)
Grou . :

P (beats/min) (beats/min) 20 s 40 sec 50 seC 80 s
Non-smokers 72.5+4.98 190.1+6.12 181.9+5.6 171.3+11.2 161+15.05 153+15.54
(n=26) Decreasing rate (%) 4.3+2.24 9.89+4.64 15.39+6.67 19.11+7.06

82.1+6.93* 188.1+4.08 182.66.61 174.3+7.37 167+7 161.8+1.3
Smokers (n=16)
Decreasing rate (%) 29325 7.337.42* 11.24+2.63* 13.95+2.08**
Time Group TimexGroup
F-value
200.56** 1.355 4.899**

*p<0.05, **p<0.01
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® Non smokers (n=26)
190 4 x A  Smokers (n=16)
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p<0.05
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[Figure 1] The change of heart rate at recovery state in
non-smokers and smokers.
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