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8 2. 4% 35 7 58 &8

S ARgSl] Sl go]  EE
(Y-Balance)= 3% A& 548 4 9on
A= (28 1)3 2o] AW (anterior), % WS
(posteromedial), ¥ ¢|Z(posterolateral)®]
o e (2d 2)% 2ol WS (medial),
at9] 3 (inferolateral), “¢]5(superolateral)®]
3o g 717t guiwkd Wl Eoks 4 9leA|
3 TS WRIt. A7tk 3
Fo g Al WA 24 gollx 7
Zotglom A & Zol9} the]

7k 2 ek gk 13 =2 A
(Composite Score) & AFEsdtal U 4he B3l

THCook gray, 2011). AHAIg 241 thea} 2t}

]S <
o re o
2y oy &
: ﬂllO —‘o[u Ol'n
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o, o
SO ool

N,
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4[N
o,
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2
N

kA B8 =& A (Composite Score)
=((anterior +posteromedial +posterolater
1) / (3xLower limb length)Jx100

A B =2 A (Composite Score)
=((medial +inferolateral +superolateral)
/ (3xUpper limb length))x100

2) YMCA step-test

YMCA step-test= o3k A#HA 78S 57}
al7] S1af AAle e 2% HlE 30cm 259
(FROGFITENESS, PLYOBOX, china)g A
ato] AAJeIT). ks 24 A e Ak
A& el 7k 9o A AX (Polar HI0,
Polar Electro, Inc.)E 2833 Bluetooth®<
53 HoE S HEHol AulrE gRlgit}, o oF
5 A= Ao o} M2 FEE djo] QA
AluE(HR; Heart Rate)oll =238l sfa ol
(2® 3)7 2o] 96bpme] &= (24step/min)Z 3
AT e 2Yje)7])E AABETHAEASAE 2
d7lpd A A3k HuA, 2014). 28 AAPE EY
© SANWIAE A A st Ak AN E
glo] AFE 357 ArE ERlsle] 28 AL
€] VO, max 584] 3|2 gl et & s
H| 3l oH ZAIgE B4 The oo 2t

[>

I\ ofo

el 28 A4} VO, max 34 IARY

18 3. YMCA step-test
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= 70.597-.246(A%) +.077 (A 4)-.222(A
)= 147(123 2571 AH)

oAztel 28 HAF VO, max F44 3123

= 54.337-.185(4%) +.097 (A1) -.246 (A
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$)-. 122183 3571 Adk)

3) H s &8

A 715 93 A 2 3 A
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£ ARgste] IMS(ecmH20) 9} PIF(Liter) & 2%
& & 9lon A4S BreathLink K5 v1-10f
AZES oS Fal HolHE HdFwol it
(Minahan et al., 2015). 3% W& o (2
H )9 2ol Al F& 7l w2A gt &
A AHE Yol B Fo ZE 9 HUE 7
ofH S gko] 33 o]} FAIE AU "o 7] A7t
A9 Heighs A8kl
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2 o] AEAzl= SPSS WIN 26.0 Z2131s
olgsl FHE BE RS B B EEHAE A=
sieH 3712 T Y F T e AR 3 AR
=4 A el FerI@ Aol 2 53171 A3 paired
ttestS AABIGEKE 1), &2 712 &4 & &4
o) 7 753 AT, 54 09 o9 1]
A Aot fem|g AolE 2RIsk] Slaf vjoj=e]
FBAA A (Pearson's correlation analysis)S 4
ABIFEKE 2). Egh 35341 1 715, AsiAl7E,
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o] Yo TEAHEA (Analysis of Covariance:
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7t} ME F4(Degrees: 22 AAre] WE <l
A AN EFHE F4E Bl IE FF Aol
7k 71 Wizel AP A 25 IMSE
132.0%36.7(cmH20), BA 15<] IMSE 126.1
£25.0(cmH20)0I%lch. &3 & 18] PIFE
7.1+1.7(Liter), B4 29| PIF+= 6.5+1.2(Liter)
25 % 2 H 7159 Aelzt dgid

2H0 M2 H Jls, MuxTE,

57|12
= —
S5 78 530 Hal

she o (E DI 2d A, 4 259 IMS
= +% A 132.0+36.7(cmH20), +% *
153.1430.9(cmH20) 2 frestA dd=om
(r.01) ¥4 289 PIFe <5 A
7.1+1.7(Liter), &% ¥ 8.1+1.4(Liter) 2 <]
sl FIHAHK.01). EA, A g
VO2maxe <% A 42.1#39, &5 %

43.9+4 42 F95HA Z7RIEH(p(.001). AA,

E 1.4 Jls, AHXTY, 38 78 s39 Wl
Post p
IMS TG(n=11) 132.0£36.7 153.1£30.9 .002**
(CMH20) CG(n=11) 126.1+25 126.8£26.6 142
PIF TG(n=11) T.1+1.7 8.1¢1.4 .001**
(Liter) CG(n=11) 6.5+1.2 6.9+1.3 11
VO2max TG(n=11) 42.1£3.9 43.9+4 4 .000™**
CG(n=11) 36.0£6.1 35.845.9 .344
Rt. LDB TG(n=11) 97.0¢9.1 110.2£9.0 001"
(cm) CG(n=11) 96.847.3 97.5£14.5 .843
Lt. LDB TG(n=11) 98.4+8.7 109.4+7.3 .002**
(cm) CG(n=11) 97.5+10.7 96.8+14.7 129
Rt. UDB TG(n=11) 82.4+12.1 96.5¢7.1 .001**
(cm) CG(n=11) 88.7£8.4 85.0£11.2 120
Lt. UDB TG(n=11) 82.4+11.5 94.8+6.3 .001*
(cm) CG(n=11) 87.7+8.7 87.4+11.1 .899

(M + 8SD), *pC.05, **pl.01, **pC.001, IMS: Inspiratory muscel strength, PIF; Peak Inspiratory flow, LDB;
Lower dynamic balance, UDB;Upper dynamic balance, CG: Control group, TG; Training group
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X (Pearson’s Correlation
tKE 2). 1 2%, IMSE
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IMS(CMH20)  PIF(Liter) VOsmax Rt.

LDB(cm) Lt. LDB(cm) Rt. UDB(em) Lt. UDB(cm)

IMS(CMH20) 1
PIF(Liter) .993** 1
VOomax 858" 868" 1
Rt. LDB(cm) 017 -.017 -0.94 1
Lt. LDB(cm) -.337 -.369 =422 818 1
Rt. UDB(cm) -.191 -.151 038 -.314 -.284 1
Lt. UDB(cm) 106 .160 .356 -.027 -.212 .851% 1

*p(.05, *pl.01, **p(.001, IMS: Inspiratory muscel strength, PIF: Peak Inspiratory flow, LDB: Lower dynamic
balance, UDB;Upper dynamic balance, CG; Control group, TG; Training group

E 3. 8713 #2000 02 H Jls, MHRNTE, S5 78 53 #40l 3

Group Variable Pre Post d(Pre-Post) D
IMS 132.0+36.7 153.1£30.9 -21.2+16.9 .000***
PIF 7.1£1.7 8.1£1.4 -1.0£0.7 .025*
Training VO2max 42.1£3.9 43.924 .4 -1.8+0.7 .000"**
Group Rt. LDB 97.0+9.1 110.2£9.0 -13.3+9.2 .010*
Lt. LDB 98.4£8.7 109.4£7.3 -11.0+8.6 .002*
Rt. UDB 82.4£12.1 96.5£7.1 -14.1£10.4 .000%**
Lt. UDB 82.4+11.5 94.8+6.3 -12.349.1 .003**

*pC.05, **p.01, ***p.001, IMS: Inspiratory muscel strength, PIF; Peak Inspiratory flow, LDB;

balance, UDB:Upper dynamic balance, CG: Control group, TG: Training group

Lower dynamic
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The Effect of Inspiratory Training on the Pulmonary Function,
Cardiopulmonary Endurance and Dynamic Balance to Jiu-jitsu Training Groups

Hyeon Sim(Kookmin University, Master’s student)
Ji-Hyun Chun(Kookmin University, Assistant professor)

ABSTRACT

The purpose of this study was to investigate the effect of inspiratory training for 4-weeks on the pulmonary
function, cardiopulmonary endurance and dynamic balance to jiu-jitsu training groups. The subjects of this study
were 22 white belt jiusjitsu trainees with a history of participating in a national of jiu-jitsu competition, and 11
participants were randomly assigned to training group(TG) or control group(CG). In the case of training group, the
inspiratory training program was applied. Each variable was measured using threshold resistance inspiratory muscle
measuring equipment / YMCA step-test / Y-balance kit. Paired t-test / Pearson’s correlation analysis / ANCOVA
was performed using the SPSS 26.0 WIN program. As a result, first, pulmonary function, cardiopulmonary
endurance and dynamic balance of training group is improved statistically significantly. Second, in the training
group, there was a statistically significant positive(+) correlation between pulmonary function and cardiopulmonary
endurance improvement. Third, in the situation where the pre-measurement score was controlled, pulmonary
function, cardiopulmonary endurance and dynamic balance of training group is improved statistically significantly.
According to this result, it is believed that the application of the inspiratory muscle training program will enhance
the diaphragmatic muscle strength and functions of jiu-jitsu trainees. Furthermore, the improvement will have a
positive effect on pulmonary function, cardiopulmonary endurance and dynamic balance, and help improve their

performance in jiujitsu training groups.

Key words : Jiu-jitsu, Inspiratory training, Pulmonary function, Cardiopulmonary endurance, Dynamic balance
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