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The Effects of Rib Cage Expanding Exercise which applied Taekwondo on Pulmonary function
Ga-Hyeon Lee1, Jae-Young Lim], Dong-Wook Han, PhD1, Sung-Hak Byun, PhD’
1Dep. of Physical Therapy, College of Medical Life Science, Silla University
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Purpose The purpose of this study is to determine the effects of exercise of expanding rib cage which applied
Taekwondo on pulmonary function. Subjects Twenty female college students at the age of 19~23 without any functional
disability of nervous system, muscular system and cardiopulmonary system were participated. Methods Pulmonary
functions were assessed through the use of a pulmonary function measurement device(Pony FX, COSMED Inc, Italy). The
Taekwondo group preformed the seven kinds of movements of expanding rib cage which applied Taekwondo. Every
movement was repeated three times and each movement was proceeded for 15 seconds. The control group didn’t
perform any other exercise. Afterwards, pulmonary functions were assessed again by the same measuring instruments.
The Mann-Whitney test and Wilcoxon sign rank test were used to compare pulmonary functions between Taekwondo
group and control group. The statistical program was the SPSSWIN (ver 21.0) package program. Results After the
exercise of expanding rib cage, fIC of FVC factors and ERV, Rf and Vt, of SVC factors improved significantly. In comparing
the difference of changes of pulmonary functions between Taekwondo group and control group, FVC, FEV1 and fIC, of
FVC factors in Taekwondo group increased significantly more than control group. Conclusion This study revealed that
the exercise of expanding rib cage which applied Taekwondo can improve the pulmonary functions.

Keywords Exercise of expanding rib cage, Taekwondo, Pulmonary function
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¥ 1. The differences of pulmonary function between two groups (Unit : 0)

Variables

Values

Mann-Whitney U

Forced Vital Capacity

p

Experimental 2.77+.36 9.50 95.00 40.000
Fve Control 2.94+.66 11.50 115.00 450
Experimental 2.28+.36 9.50 95.00 40.000
FEVI Control 2.47+.76 11.50 115.00 449
FEVL/EVC Experimental 81.91+£6.36 9.60 96.00 41.000
Control 82.71£12.42 11.40 114.00 496
e Experimental 1.49+.27 9.15 91.50 36.500
Control 1.67+.47 11.85 118.50 324
Slow Vital Capacity
EVC Experimental 2.42+.36 9.25 92.50 37.500
Control 2.63+.56 11.75 117.50 345
Experimental .83+.21 8.60 86.00 31.000
ERV Control 1.79+2.69 12.40 124.00 159
IRV Experimental 1.17+.28 9.00 90.00 35.000
Control 2.88+5.04 12.00 120.00 257
VE Experimental 7.64+2.57 10.05 100.50 45.500
Control 8.81+3.91 10.95 109.50 734
JIC Experimental 1.58+.29 9.85 98.50 43.500
Control 1.69+.51 11.15 111.50 .643
RE Experimental 19.85+4.45 10.30 103.00 48.000
Control 21.04+6.51 10.70 107.00 .880
Experimental A41£.17 10.10 101.00 46.000
Ve Control 46+21 10.90 109.00 781
Mean£SD

FVC : Forced Expiratory Vital Capacity,
FEV1/FVC : FEV1 as a percentage of FVC,

ERV : Expiratory Reserve Volume,

VE : Expiratory Minute Ventilation(1/min),

Rf : Respiratory Frequancy(1/min),

FEVT :

Forced Expiratory Volume in 1 sec

EVC : Expiratory Vital Capacity

IRV :

IC :
Vi

Inspiratory

Reserve Volume

Inspiratory Capacity

. Tidal Volume
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¥ 2. The changes of pulmonary function in Taekwondo group (Unit : 0)
W+
Variables Pre-test Post-test Siean Renk
Rank Sum p

Forced Vital Capacity

5.50 11.00 44.000
FvC 2.77+.37 2.88+.42

5.50 44.00 .105

4.83 14.50 40.500
FEVI 2.28+.36 2.33+.83

5.79 40.50 203

5.67 17.00 38.000
FEV1/FVC 81.92+6.36 85.06+8.19

5.43 38.00 322

1.00 1.00 54.000
fIC 1.49+.27 1.77+.23

6.00 54.00 .004
Slow Vital Capacity

3.33 10.00 45.000
EVC 2.42+.37 2.58+.31

6.43 45.00 .084

6.50 6.50 48.500
ERV .83+.21 95+.19

5.39 48.50 .031

5.67 34.00 21.000
IRV 1.18+.28 1.14+.28

5.25 21.00 537

5.25 21.00 34.000
VE 7.64+2.58 8.03+3.34

5.67 34.00 .539

8.50 17.00 38.000
sIC 1.58+.29 1.70+.32

4.75 38.00 322

7.00 49.00 6.000
Rf 19.86+4.46 17.50+5.29

2.00 6.00 .027

7.00 7.00 48.000
Vit A41£.17 50+.25

5.33 48.00 .037
MeanxSD

FVC : Forced Expiratory Vital Capacity,
FEV1/FVC : FEV1 as a percentage of FVC,

ERV : Expiratory Reserve Volume,

VE : Expiratory Minute Ventilation(1/min),

Rf : Respiratory Frequancy(1/min),

FEV1 : Forced Expiratory Volume in 1 sec
EVC : Expiratory Vital Capacity

IRV : Inspiratory Reserve Volume

IC : Inspiratory Capacity

Vt @ Tidal Volume
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¥ 3. The changes of pulmonary function in control group (unit :

Mean Rank W+

Variables Pre-test Post-test Ran4.50k Sum p

Forced Vital Capacity

5.75 46.00 9.000
FVC 2.94+.66 2.74+.78

4.50 9.00 .064

5.31 42.50 2.500
FEV1 2.47+.76 2.19+.87

2.50 2.50 .016

6.14 43.00 12.000
FEV1/FVC 82.71£12.42 76.42+19.76

4.00 12.00 131

8.33 25.00 30.000
fIC 1.68+.47 1.64+.57

4.29 30.00 .822
Slow Vital Capacity

6.50 13.00 42.000
EVC 2.64+.56 2.76+.58

5.25 42.00 .160

5.38 21.50 33.500
ERV 1.70+2.69 1.42+1.26

5.58 33.50 572

5.38 21.50 33.500
IRV 2.89+5.05 3.33+6.41

5.58 33.50 574

6.40 32.00 23.000
VE 8.82+3.91 8.52+3.23

4.60 23.00 .695

5.13 20.50 34.500
sIC 1.69+.51 1.73+.52

5.75 34.50 .508

5.33 32.00 13.000
Rf 21.04+6.51 20.36+6.48

4.33 13.00 301

3.10 15.50 39.500
Vt 46+.22 49+.22

7.90 39.50 117
Mean=SD
FVC : Forced Expiratory Vital Capacity, FEV1 . Forced Expiratory Volume in 1 sec
FEV1/FVC : FEV1 as a percentage of FVC, EVC : Expiratory Vital Capacity
ERV : Expiratory Reserve Volume, IRV . Inspiratory Reserve Volume
VE : Expiratory Minute Ventilation(1/min), IC : Inspiratory Capacity
Rf : Respiratory Frequancy(1/min), Vt : Tidal Volume
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¥ 4. The difference of the changes of pulmonary function between groups (unit : ¢)

Variables Group Values hRdae:; gﬂ:\k :Iann-Whltney -

Forced Vital Capacity
Experimental 11+.43 14.15 141.50 86.500

Fve Control —.20+.33 6.85 68.50 .004

FEV] Experimental .05+.83 13.80 138.00 83.000
Control —.28+.28 7.20 72.00 .011
Experimental 3.15+8.58 13.05 130.50 74.500

FEVI1/FVC
Control —6.30£10.69 7.95 79.50 .055

e Experimental 29+.19 14.20 142.00 87.000
Control —.04+.26 6.80 68.00 .004

Slow Vital Capacity

EVC Experimental 16+.27 10.55 105.50 50.500
Control 12+.27 10.45 104.50 986

ERV Experimental J12+.18 11.15 111.50 56.500
Control —.38+1.46 9.85 98.50 .644

IRV Experimental -.03+.14 9.40 94.00 39.000
Control 44+1.53 11.60 116.00 447

VE Experimental 39+£2.29 11.55 115.50 60.500
Control —.30+1.64 9.45 94.50 447

JIC Experimental 12+31 10.80 108.00 53.000
Control .04+.18 1020 102.00 .839

RE Experimental —2.364+2.78 8.50 85.00 30.000
Control —.68+1.72 12.50 125.00 .143

vt Experimental .09+.15 11.85 118.50 63.500
Control .03£.08 9.15 91.50 324

Mean£SD

FVC : Forced Expiratory Vital Capacity, FEV1 : Forced Expiratory Volume in 1 sec

FEV1/FVC : FEV1 as a percentage of FVC, EVC : Expiratory Vital Capacity

ERV : Expiratory Reserve Volume, IRV . Inspiratory Reserve Volume

VE : Expiratory Minute Ventilation(1/min),

Rf : Respiratory Frequancy(1/min),

. Inspiratory Capacity

t : Tidal Volume
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