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Recf"i"ed 2022.01.27. PURPOSE This study aimed to investigate the effects of trunk stabilization exercise (TSE)
2:;115022022'2%9 with abdominal expansion maneuver (AEM) that lasted for 8 weeks on postural stability
B and functional movement in college athletes. METHODS Twenty college athletes
participated in the program (AEM=9, Control=11) and were subjected to 8-week TSE.
Correspondence* . . . .
Jin-Wook Chung The AEM group performgd exercise by épplylng AEM techn.lques during TSE, and control
cjw826@dongguk.edu group performed TSE without breathing-related instructions. Both groups measured
postural stability with lower-quarter Y-balance test (LQYBT) and functional movement
Key Words with functional movement screen (FMS) before and after applying TSE to verify the
Abdominal expansion interaction before and after this study with the two groups. Two-way repeated analysis
maneuver, of variance was performed to evaluate the differences between groups and time for
Trunk stabilization exercise, an absolute value of LQYBT and FMS, followed by Bonferroni’s multiple comparison
Functional movement, tests for post-hoc analysis. RESULTS As a result of the left and right LQYBT, there was a
Postural stability significant difference between the time x group (p=.041, p=.033), and post-hoc analysis

indicated that there was a significant difference between the AEM and control groups
(p=.000, p=,000). Furthermore, the FMS total score indicated that there was a significant
difference between the time x group (p=.039), and the post-hoc analysis showed the
AEM group had significant results (p=.001), while there were no significant results in
the control group (p=.255). CONCLUSIONS Application of AEM during TSE seems to be
effective with regard to postural stability and functional movement in college athletes.
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(Hodges & Richardson, 1997; McGill & Karpowicz, 2009).
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T ERIHL 5 A4 st Alg 2919 ol =8|
I B3 H3 Qtk(Lee, 2016). EFF To] K2 AFE9 &
A % sl 8853 #HHo] Qloj(Abdelraouf & Abdel-Aziem,
2016) o] 59] S Eol7] YT Ak 3 252 5
Aol A QlolA 71t "4A Q1 A g5 F sholtt.

3019 MY 8aol= A 37HA7F et ole B4 o F
(intra abdominal pressure), 23 %¥2(spinal compressive
forces), 18|11 1A} B5 25 & (hip and trunk muscle
stiffness)o] Ao, o] F EFY AT TFI AHH o & THAHO|
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o] zobd uf ¢ @o] &3t Hrt= Zo] Strongoli et
al.(2010)9 A& FlA HHA. o2 AFAES S0 o4F
S7W7F A5 E A6kl A7 M E =oIF

393 alojgt= S HRoH, 55 B3 9 gAY t¢F
S AN A JollA B 4 SV E Fof 2Fof WHe
A7 ekl 15 HHodges & Gandevia, 2000; Hodges &
Richardson, 1997: Kolaf et al., 2012; McGill, 2001).

w2t 53U 4EE S7HAIA A P =o17] fld =
5 Al AEEE 3FHE] A= (Kahlaee et al., 2017),
HAQ] Aol 54 AH T P 54 Agohe BE 2 71|
(Abdominal Expansion Maneuver)o|™, 239] QFgA 9] #|5}
o #AH T 88-S HAAF7] Yol AMREE S5 Aol
(Key, 2013; Kobesova & Kolar, 2014; Song, 2016). 54 A4
A} 52 IF25Y Yo 7|xsho] HAgubH] 9 g
off ofo] ol A A-&5t7] Yol /LH &5 Z2IHOE A[Z5te
A2 Gtel 9 5440 thefFet 34 AT F718 P2 4
St 2402 AFRE 7 9)th(Kobesova & Kolar, 2014).

AR 9] FA Yol AIFET] Ao 8] 52 B4W =S St
of A2 9 A7) S B ¥ H=Hl(Kolar et al., 2010;
Kolar et al., 2009; Kolaf et al., 2012), &5 &4 7|HS E7F
W dEE F7H71E sEHo Iuklg E85S 245t AlA
=5H9] bA3HE A7, B 4EY SR BERISES A
FPOoE FEAA APTORE HF9| IYAFE AFTH(Propert,
2014). B3 E5 g 72 F7IA0f sHERo] B3o= PAT)
I AR HE IKEY sAIeSY EW dES a¥oR Y
& Q& Aol i(Lee & Kim, 2015), AHKIE &2 of 2ds}
A E7W ggo] ok A #9] F4lo] FES} Hof 41419 HEAd
< B TS 5 ItHKolar et al., 2012).
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I RS Qo AA #3529 ol ARE] FTHDiStefano
et al., 2010; Dunsky et al., 2017; Fredericson & Moore, 2005;
Hendrickson et al., 2014). =3t 7|52 22 U9 S 4of Higt
Ql&]o] Fopyof met FT AX 2 AXOA 7]5F 2 Y HARSI
FMS #AFS] &-8-0] &oAl= FAl°ItH(Choi et al., 2015).
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(n=7), oF*n=7) 370 T&5 & 2092 RO 5t9l, 729
2 55 33 7|9S 289 A7 st &5 T2 IS A5k
AEMT(9%)3 B8 2 719 glo] A7t st &5 T2 IWS
AATHE dE2Z(119)22 152 WAsth A7 9 ARAAL
AR A ] E& 3} B of| tfgt FEet A %
74ROl A AARAQl FYAE B2 & 3]
AHE9] AAF QI B4 (Table 13 et

A+ 2A

At 55 S 7S 483 %
St AEMTT 55 g 719
202 YA AE 2Pttt

HH 33 719 (Abdominal Expansion Maneuver)< Pavel©]
Akt v o 2 A2 519 21 (Kobesova & Kolar, 2014), B3
4 7S A8 AEMT-2 2203 A& A& dFd Ho| 557
4 71 ol it SES W8S o A5E AAsH Y S A

Rl
B AR R 25 S W 2 FROIAY B B A ES
S 27 ke SAT 4 A A% et
2 Aol AAste Azt e 25 ZRIYS 87 F 3
3], & 243]5 AAISHAE. AEMT-S A7 M43} 55 AAlsH=
U4 BE SANA R & 7S A 85t F KAl stgloH, of
23 ME 24 glo] Azk Yt &5 ma et A4Skt
Table 1. Characteristic subjects (Mean+SD)
Variables AEM (n=9) = (n=11)
Age (years) 21.96+0.61 21.21+0.91
Height (cm) 177.53+4.13 176.47+3.93
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Table 2. Trunk stabilization exercise program

Phase Week Exercise Repitions/set

. ) 10 reps for each
Dead bug position (arm raise)

Mermaid position

Bird dog poisition (arm raise)
Bent knee stand position
Stand position

Squat

side x 3set

12 reps for each
Dead bug position (leg raise)
Mermaid position
Bird dog position (let raise)
3 3-5 Mountain climber
Squat
Straight arm plank

Side plank 20sec hold x 2set

side x 3set

15 reps for each
Dead bug position (leg raise)

Bird dog position (let raise)
Crunch

4 6-8 Knee push up
Squat (arm elevation)

side x 3set

Elbow plank
Side plank 20sec hold x 2set
Starting position Finish position

r &

Fig. 1. Abdominal expansion maneuver

Table 3. Equation of Y-balance Lower quarter Composite score

Anterior + Posteriomedial + Posterolateral

x 100
3 x Limb length
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=29 B2 £33t 2 m(Kim & Lee, 2008),
85 & 3%741011 742%*1 AEE F29 do|=rt A5 HY, &4 &
22 Skt glo1A JoH4o] 8L o] A siglnt. & Aol
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1. AA +8 ¢

AA #9 52 B7M= Professional Y-balance test kit
(Functional movement system, Inc., USA)E ©]-835}9] Lower
Quarter Y-Balance Test(LQYBT)E g7} 5}9c}. Y-balance test
A5 AA #3 58 £y ofd 4 d B S Hrtoh
= T8 AR JA oA &&= 1 Qltk(Bagherian et al., 2019;
Chimera et al., 2015; Coughlan et al., 2012; Gonell et al.,
2015; Kim et al., 2013). LQYBT+= tiAA7) 3t the] 2 A5 A
ZAotEA] HfE vl g 3 R WE ujo AE SH ok,
S22 AFE(CC; 0.80=0.85)7F =4 &Rl & AA| v+ 58L&
715k AAROItH(Gribble et al., 2012). 2E tiAA= A7t o+
3t &5 AA AP 857 AIZF PEE &5 DRI HE T F 2
3] LQYBTE AAJEI L AAELS 9= 1k A8, SYy&, &
Q& vlgko 2 & 3¥ Id&L XA (Culiver et al., 2019), ©]
T 399 HA F JAd &7 AYE BASAY A= AT
PR A s AEolA thE ghdo] 74 Al Wk R A w7t
gk g He] W2 WS HAst I AZ7AA Y A(cm)E 715
At B3 A2 ] Aol(ASISOlA W& EAR7EA] A)
=A5t0] z+ 2% 5o tgt composite scoreE AT
Composite score2] AAt 3412 (Table 33} 2t} E3F LQYBT Al
ANERY 275 Fo17] Al AP-ALE DT A4 E ARl &
Aok, 54 S Aol Yo HAPF o] FofFiTt.

iy o o ok 4

2. 7153 44

71548 49U H7l+= Cook 5ol g 7 ¢H Functional
Movement Screen(FMS)2.2 A A5} tHCook et al., 2014). &
R = AZE P35t 5 AAl A3t 87+ Az bEEt &
279 J8 3 5 23] FMS HAFE AAlskloh. FMS AAE
7163 &89 B7lote F 77HAY HAPTH 2 A Deep
Squat(DS), Hurdle Step(HS), In-line Lunge(IL), Shoulder
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Mobility(SM), Active Straight Leg Raise(ASLR), Trunk Stability
Push Up(TSPU), Rotary Stability(RS)2] &=o] Jc}. H4= A4
W2 & 218 o 449 FE2 077 EH 3H7A AeE
Fold 4= glon, 52-Z LA 3T AF 3, EAHA 24
ol T A5 vpH o g L3dk A9 24 Wty ;q.;q]gi S+
3t AL 14, 57 A BZ2S w74 =HE 0FE St (Cook

1., 2014; Cook et al., 2006). FMS é;ﬁE:ﬂ-(FMS test kit
Perform better. USA)E AFE-5lo] 2435190, AA =49 o &
2 2op7) 9 AR AT BAT B2 W Aol 2HIAAL, 5L

3 24A0] oJ3) A ol 2ol Atk

ﬂ%>h3

7 A=

2 d9 R A2 SPSS/PC+ version 21.0& AFR-5Ho] =45}
ol tigt Hoa (M) BEHAKSD)E AMESHL, F+ 1§ It &5
AA Aol g A a3 4SS 919 two-way repeated
measures ANOVAES AA|519 1, AME A5 0 & Bonferroni T3
H I HAES AAISH. ZF 159 AR 9 ARE H|AE fo]F
Ato]e] E3+37](Cohen’s d)= B+ HSE H7|51th BE HS
9] BAA F9eE2 p 052 A5kt

ATt
SEELEE
AZE QPget 2% A4 A3t Fo AA FY 5 wwet s

<Table 4yt 2,

Z LQYBT 23} A17] 9 Al7] x et 2ke] -2t 2fo] 7k Urebyt
_L(p—.OOO, p=.041), AZAS A3} AEMTT g2 + 15 Z5F
8915t Aol & YEFATHp=.000, p=,000). Y= LQYBT 2] thgt
A3} F7]= AEMT I} R B AP ARG gt 2 &3t 3715
HAtHd=4.70, d=4.30). 2% [QYBT 23 A]7] & Ak, 121

A7Tx et 749] F-9J3t Zpol 7} Ukt th(p=.000, p=.026, p=0.33).
A AT A ARMTY 27 F 5 2% §93 2tolg YEry]
H(p=.000, p=,000). 222 [QYBT ZA}of| gigt a3} 7= F 1
F B5F AP ARS] gt E &3} 37]15 BATHd=6.07, d=4.42).

Table 4. Change of Y-balance test

7154 83

nE

AZE A5t 5 HA] At 59 7154 2 Y AARE vl e A3t
L (Table 5)9} 2t}

FMS &3 A 23t A17] 9 A7) x etk 7] (-9Jgk zpol 7k
B al(p=.001, p=.039), AHFAS A3 AEM+-2 §9s 237}

UERE O H(p=.001), HETolA = |9 A7 HehA] oottt
(p=.255). FMS SHHALY] A AFSo] gk 833 7)== AEMT-2
2 3% 37|(d=1.61)5 E¥oH, d2FoAME S A3} 27
£ UERItHd=.46).

FMS DS AA 73# *1 71014 f-9J gt 2ol 7t YRS 1 (p=.014), A|

7] x Ak ZhollE f-8h ol 7t YrEhA] 9otth(p= 518) FMS DS
A A *Hoﬂ gt 2337 dR2LoNA =2 53 2717
UERHIL(d=.93), AEMTol A= F7t &3} 37] &o]7t etz ¢
Q¥eH(d=.45).

FMS HS #HAF A3 A7l 9 T1F, 283 A7 x Je 7elle 79
3t 2ol 7} YeRGA] 9kQkth(p=.148, p=.554, p=.062). FMS HS &
ARl A AREO Bigh &3t 7] AEMwollA &2 3t 3715 Y
EFH o (d=1.34), R ToNA = Foet &3} 37] xfo|7}F e
QLoreHd=-.17).

FMS IL AAF 23t A17] 2 25, 2893 A7 x Je Zholle #2
3t ZFo]7F ERA] 29k TH(p=.293, p=.210, p=.797). FMS IL ZA}
O] AP ARZof gt B33 7]= AEMwtd) t Rt I o3t ay}
7] 20| 7k UrehtA] ek9kth(d=-.33, d=-.39).

FMS SM AAF A3 A7) E A7 x Je 749] 98t 2o 7 Lt
EFSt1(p=.001, p=.015), AF=HZS A AEMZ-2 593 237}
UEG 0 7 (p=.000) tHRZolAE= 59 Aap7h vehuba] ook
(p=.441). FMS SM "HAY] AP Ab=o] thgt B3+37]= AEM7-2
2 5% 37|(d=2.85% E¥oH, fxFolM= 22 53 7|8
YEtHd=.19).

FMS ASLR HAF AT} Al 7l of| A 23t Zpol7} bl (p=.025),
At 2 A7) x Jgd Zholl= f-2I8t 2bo] 7k UrehA] F9tth(p=.881,
p=319). FMS ASLR HAH9] A}%i At tigt 233 7]= AEM7
A Z7F &3 3717 YEREIL(d=.62), R ol A= e g3t 7]
7F e THd=.35).

FMS TSPU A A3t Al7] 9 115F, 283 A7 x J 7l
FgE 2|7t A ekkth(p=.297, p=.057, p=.575). FMS
TSPU A AR ARS] gt B33 7] tiRwolA S a3t

(Mean+SD)

Variables Group N Pre Post D Interaction p-value Main p-value
Left AED 9 82.77+5.89 110.00+4.217 4.70 oal’ T 000"
LC C 11 82.36+5.06 103.81+4.19"" 430 ' G 076

Right AED 9 82.66+4.41 109.44+6.221 6.07 033" T .000™"
LC C 11 81.54+4.67 102.18+3.997" 442 ’ G 026

Repeated measures ANOVA (time X group) showed a main effect and interaction on all parameters T time effect, G group effect. D

Cohens d Values are the mean+SD.
19<0.05, "'p<0.01, 7p<0.001 vs. pre-trial ‘p<0.05, "p<0.01,
Effect size range : |0.20| = small<|0.50|<medium<]|0.80| = large
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Table 5. Change of FMS (Mean=SD)

Variables Group N Pre Post D Interaction p-value Main p-value
- AED 9 14.7841.92 17.56+1.50" 1.61 039" T 001"
C 11 16.45+1.75 17.18+1.38 46 : G 270

DS AED 9 1.89+.60 2.11+.33 45 518 T 014"

C 11 1.91+.30 2.27+.46 93 ’ G 587

+ +

1S AED 9 2.00+.50 2.67+.50 1.34 062 T 148

C 11 2.45+.52 2.36+.50 -.17 G 554

I AED 9 2.89+.33 2.78+.44 -33 297 T 293

C 11 2.73+.46 2.55+.52 -39 : G 210
M AED 9 1.78+.44 2.89+.33" 2.85 015" T 0017

C 11 2.18+.1.16 2.36+.67 .19 : G .839

AED 9 2.44+.72 2.89+.33 62 T 025

ASLR C 11 2.55+.33 2.73+.46 35 319 G .881
AED 9 2.00+1.11 2.11£.92 .10 T 297

TSPU C 11 2.45+.68 2.82+.40 54 S75 G 057
RS AED 9 1.78+.66 2.11£.60 50 1463 T .020°

C 11 1.91+.30 2.09+.302 .60 : G 774

Repeated measures ANOVA (time x group) showed a main effect and interaction on all parameters T time effect, G group effect. Values

are the meaniSD

1p<0.05, "p<0.01, """p<0.001. "p<0.05, ""p<0.01,

3717 Uebtal(d=.54), AEM#-olA &= f

A e2kmHd=.10).
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