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Table 2. The process of testing

Acute Resistance Exercise on Various Breathing Methods)

Table 1. The characteristics of subjects(n=16)

Subjects Mean Standard deviation
Hight(cm) 174.16 382
Weight(kg) 69.65 10.15
Age(years) 21.57 2.63
% body fat 17.76 3.56
1RM(kg) 95.33 2475
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Table 4. The result of two-way repeated ANOVA on responses

of SBP

Source df Ss MS F Pr>F
Breathing ethod 2 3315928 1657.964 2.266 115
Error 48 35115863  731.580
Time 5 37720683 7544137 102664 <001
Breathing
Method" Time 10 1606464 160.646 2.186 19
Error 240 17636.020  73.483

* differences among the times(" p<0.001)

Table 3. The means and standard deviation of SBP by acute resistance exercise on various breathing methods and post-hoc

results of among the times

Unit: mmHg
group Rest PreExe. Post 1set Post 2set Post 3set Recovery Post-hoc
A* 12194+11.22 123761065  13424+1618  14059+1478  14359+1364  121.06+ 9.65 P, P, P, Py Ry R
B* 11518+ 925 1200 + 933 136591322 1345941649  14235+1520  114.82+1140 P, P, P, P; Ry Re
c* 119.88+11.37 12671+ 962  14588+19.63  14894+1597  150.82+1829  119.59+11.01 P, P, P, P; Ry Re

values are meantSD
* differences among the times(p<0.001)

Re: Rest, Pe: PreExe, Pi: Post 1set, P, Post 2set, Py Post 3set, Rc: Recovery
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Table 5. The means and standard deviation of DBP by acute Table 8. The result of two-way repeated ANOVA on responses

resistance exercise on various breathing methods of HR

Unit: mmHg Source df 53 MS F  PoF
group Rest  PreExe. Post 1set Post 2set Post 3set Recovery Breathing ethod 2 1867.163 933.582 716 49

A fggz?? Zgg‘ll Z;gg Z;gg Zggg Zgig Error 48 6262325 1304651
A e e e e e Time 5 293435320 58687.064 323323 <.001*

B 68.12 67.53 68.94 67.76 68.29 68.12 Breathing

+8.76 +10.52 +9.20 +8.74 +9.29 +8.96 Method*Time 10 1245.699 125670 686 737

C 67.76 72.59 69.29 68.47 68.12 68.00 Error 240 43562.980 181512

+8.86 1677  111.62 19.34 19.63 1877

* differences among the times(p<0.001)
* Values are meantstandard deviation

FARAS AAG Ade ® 103 2ok E 10004 JERd
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Error 240 9905863 41274
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Table 7. The means and standard deviation of HR by acute resistance exercise on various breathing methods and post-hoc
results of among the times

Unit: beat/min
group Rest PreExe. Post 1set Post 2set Post 3set Recovery Post-hoc
A* 59.35+11.06 62.12+11.55 114.12+26.89 119.18+23.11 126.53+27.16 61.18+ 8.19 P, P, P, Py Re Rp
B* 5853+ 7.94 58.88+ 8.90 118.94+22.76 118.53+22.55 123.4121.92 6147+ 8.28 P,P, P, P Ry Ry
C* 60.59+ 9.93 63.76+10.19 1279442622 12747+2778  129.35+28.64 63.35+10.93 P, P, P, P; R¢ Ry

values are mean+SD
* differences among the times(p<0.001)
Re: Rest, Pe: PreExe, Pi: Post 1set, P, Post 2set, Py Post 3set, Rc: Recovery
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Table 9. The means and standard deviation of DP by acute resistance exercise on various breathing methods and post-hoc

results of among the times

group Rest PreExe. Post 1set

Post 2set

Post 3set Recovery Post-hoc

A* 7213.94+1343.84 7691.18+1568.34 15515.5315122.61 17004.71+4987.52 18344.535226.17 7391.76+1040.51
B* 6737.53t1067.74 7058.94t1166.02 16367.06+4243.48 16170.24+4688.87 17786.00+4810.33 7048.94+1124.65
c* 7263.76+1359.94 8118.12+1671.55 18948.59+5925.56 19275.53+5860.13 19726.71+5940.14 7587.53+1551.82

P, P, P, P; Ro Ry
P, P, P, Ro Py Ry
P; P, P, Py Re Rg

values are mean+SD
* differences among the times(p<0.001)

Re: Rest, Pe: PreExe, Pi: Post 1set, Py Post 2set, Ps: Post 3set, Rc: Recovery

Table 10. The result of two-way repeated ANOVA on responses

of DP.

Source df SS MS F  Pr>f
Breathing Method 2 150412063.373 ~ 75206031.686 1483 237
Error 48 2433724459.078  50702592.897
Time 5 8255608350471 1651121670.094 224425 <.001*
Breathing
Method*Time 10 95045190.745 9504519.075 1292 236
Error 240 1765705754.451 7357107.310

* differences among the times(p<0.001)
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[ Abstract ]

The Response of Blood Pressure and Double Product After Acute

Resistance Exercise on Various Breathing Methods

Hee-Nam Choi', Jae-Hyun Yoo’

Sogang UniversiTy‘, Research Institute of Sports Science, Korea Universi‘ry2

Background

Resistive exercise elicits a pressor response that results in a dramatic increase in blood pressure(BP) during the exercise.
Moreover, the double product(DP) or rate pressure product(RPP), which is the product of heart rate(HR) and systolic blood
pressure(SBP). It is useful index of myocardial oxygen consumption during exercise. So, the purpose of this study was to
define that the responses of blood pressure and double product after resistance exercise on various breathing methods.

Methods

The subjects for this study were 16 men(age=21.57+2.63yrs.; height=174.16+3.82cm; weight=69.65+10.15kg) who didn’t have
history of cardiopulmonary diseases and medical problems.

They performed the resistance training using the bench press on 80% of 1RM(15reps., 3set, resting period is 1min
between each a set) by various breathing methods. The various breathing are three types(A type: 1 breathing per lrep., B
type: 1 breathing per 3-dreps., C type: 1 breathing per 1set). The reponses of BP and DP was measured at six different
times: resting, pre-exercise, post 1set, post 2set, post 3set and recovery thirty minutes of the each exercise.

For the data, all of the measurements were represented by mean and standard deviation using SPSS statistical
package(version 10.0). The statistical techniques for data analysis were two-way repeated ANOVA to determine the
differences between each breathing methods and each time. One-way repeated ANOVA was used to the specific analysis
of among the times. The 5% level of significance was used as the critical level for acceptance of hypotheses of the study.

Results

The results of this study were shown as followes:
The BP and DP were significantly increased to the after resistance exercise on each breathing method. However, the different
of among the breathing methods was not significant.

Conclusions

The results of this study suggested that breathing method did not affect BP and DP during resistive exercise. However,
we guessed the optimal breathing method is able to prevent to the excessive increment of BP and DP.
(Korean ] Health Promot Dis Prev 2005; 4:308~314)
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