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Abstract

Purpose : This study applies inspiratory muscle resistance exercise with aerobic exercise to smokers and nonsmokers and then
determines whether subjects’ breathing functions (FVC, FEV,) are increased and how much effect smoking has on the difference
in the increase of breathing functions between the two groups.

Methods : For this experiment, 26 male adults were selected and randomly allocated to the smoker group (n=13) and nonsmoker
group (n=13). The smokers and nonsmokers performed the inspiratory muscle resistance exercise with aerobic exercise three times
a week for four weeks. Regarding the breathing functions, the forced vital capacity (FVC) and forced expiratory volume in one
second (FEV;) were measured three times: week 0, week 2, and week 4. The aerobic exercise was performed using a stationary
bicycle with 8 difficulty levels. The inspiratory muscle resistance exercise was performed using Power Breathe with 10 resistance
levels.

Results : The study found that the FVC and FEV; values of the smoker group decreased slightly after four weeks of inspiratory
muscle resistance exercise with aerobic exercise. In other words, the difference was not statistically significant. In contrast, the FVC
and FEV, values of the nonsmoker group increased by a statistically significant amount. In addition, the intergroup comparison of
the average increases in FVC and FEV, values showed statistically significant differences.

Conclusion : The results of this study show that when inspiratory muscle resistance exercise with aerobic exercise was performed,
the increase in the breathing functions of nonsmokers was higher than that of smokers. This confirms that, within the parameters
of the study, smoking had a negative effect on the increase of breathing functions. This suggests that quitting smoking must be
considered as an essential factor when applying a breathing physiotherapy or a breathing function improvement program in clinical

settings
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Fig 2. Spirometer assessment
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Fig 4, POWER breath

Fig 5. Breathing resistance exercise
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L 2046+5.14 A, 7]= 172.69+7.16 cm, ZHFA=
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Table 1. General characteristics of two groups (n= 26)
Smoker group (n=13) Nonsmoker group (n=13) t P
Age (years) 21.69+1.75" 20.46+5.14" 0.41 .69
Height (cm) 173.69+5.25 172.69+7.16" -0.32 75
Weight (kg) 70.08+9.41° 71.31£10.14° 0.82 42
Daily smoking (pieces) 17.6+1.20
smoking period (years) 3.7+0.47
*M=SD; meantstandard deviation
2. AF 7|7t W2 38 7|3%(FVC, FEVI) #3} ¥|@ Z2A7FS 022} 4.03£0.60, 233} 4.03+0.56, 4%}
3.98+0.57% FVCE} upz7l A 2 7hasts m4e Kot
1) SEXt (Table 2)(Fig 6). Mauculy®] -84 AAo] APsto] 7

71%(FVC, FEV))9] #Wal= oo} iﬂ W 53 g4 23 FVC FAA oA A A S

‘5‘
—El_
2 FVC ZA7HS 053} 4.85£0.57, 2523} 4.80£0.59, 4 el Aok QAL FEViE SAsHE 2 2 refst
| 479:058% FVC7} 7+Asl= m&2 W) FEV, "}"‘7} B AT (p>.09).

Table 2. Comparison of FVC, FEV1 changes in smokers group by experiment period (unit: 0)
0-weeks 2-weeks 4-weeks
FVC 4.85+0.57" 4.80+0.59" 4.79+0.58"
FEV, 4.03£0.60" 4.03+0.56" 3.98+0.57

"M+SD; meanzstandard deviation, FVC; forced vital capacity, FEV,; forced expiratory volume at one second
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Fig 6. Comparison of FVC, FEV1 changes in smokers group by experiment period

2) HSAX

M

=] 4.04£049% FEV,0] Z7}8}= m&S R GTH(Table
3)(Fig 7). Mauculy®] 84 7o) A7t ekl thl
o &b 44 A% HFAR FolA FVCE BAAL
2 golgt Zolv} 99T, FEVE SAH o 7|70
9] 2 TH(p<.05)(Table 4).
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M EAAEe] 53 715(FVC, FEV)e] ¥ishe oheat
ZOFTE FVC 24 ZEL 0223} 4.5040.60, 2523} 4.67+0.57,
473} 47410582 FVC7} Z7lsbe mao molrh
FEV, 2R 053] 3.65£0.60, 253} 403041, 432 ot o zkel7k

Table 3. Comparison of FVC, FEV1 changes in nonsmokers group by experiment period (unit: Q)
0-weeks 2-weeks 4-weeks
FVC 4.50+0.60" 4.67+0.57 4.74+0.58"
FEV, 3.65+0.60" 4.03£0.41" 4.04+0.49°

*M+SD; meantstandard deviation, FVC; forced vital capacity, FEV,; forced expiratory volume at one second

Fig 7. Comparison of FVC, FEV1 changes in nonsmokers group by experiment period

Table 4. Multivariate test of nonsmokers (unit: 0)
Value F Hypothesis df Error df D
FVC Period Wilks’ lambda 209 20.85 2.00 11.00 .000"
FEV, Period Wilks’ lambda 54 4.77 2.00 11.00 032"
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Table 5, Comparison of mean FVC, FEV1 increase values before and after the experiment between groups (unit: ()
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