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Abstract

Purpose : The aim of this study was to compare the effects of the abdominal draw-in exercise (ADIE) and the dead bug exercise
(DBE) on the pelvic anterior tilt angle and the activities of the gluteus maximus (GM), erector spinae (ES), and semi tendinosus
(ST) during prone hip extension.

Methods : A total of 22 female adults with weak abdominal muscles were divided into two groups: ADIE group (n=11) and DBE
group (n=11). The muscle activities of the GM, ES, and ST along with the pelvic anterior tilt angle during prone hip extension
were measured using a wireless surface electromyograph and gyro sensor before performing the prescribed exercise. Two groups
conducted the assigned exercise for 10 minutes. After the exercise, their muscle activities and the pelvic anterior tilt angle were
equally re measured.

Results : In the DBE group, the muscle activity of GM was significantly increased after the intervention (p<0.05). However, there
was no significant difference between the two groups in the amount of increase in the activity of GM (p>0.05). Moreover, in both
groups, the activity of ES and the pelvic anterior tilt angle decreased significantly after the intervention (p<0.05) The decreased
quantity in the pelvic anterior tilt angle and in the activity of ES showed no difference between the two groups (p>0.05). In the
activity of ST, there was no significant difference within and between the two groups (p>0.05).

Conclusion : Therefore, we suggest that ADIE and DBE are effective for women with weak abdominal muscles since the ES

activity and pelvic anterior tilt angle are reduced during prone hip extension.

Key Words : abdominal drawing-in exercise, dead bug exercise, muscle activity, pelvic anterior tilt, weakness of abdominal
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I. 4 & 7HA A ZRbe] oFE V2l s HoeS
A A7) aL(Chaitow, 2001), ©]= ZF5Ho| WHEA<Ql
3)a]-2ul obg Aolet AEE o] 2o 02| A| 7|, 2EYAE AFsY s EsH LE5ade A
ox|9l £rws 2Hs LS walrh(Richardson & 4= JtH(McConnell, 2002). 1322 3] Z-ZHte] A A
Jull, 1995). QFAE & g]-Zure 2 o] tjakste] Q1A <] 2 SV A dPEES Hote F AFAEEY B
FEL o7 Ty} thele] Aol ZatRo S SFor HAAA seHA e FrpHo] WA E |
SAo] IS shul, chakst B4 W] g1y B A°l SAATHOR 5, 2007).
2 A9 RS 2ast 2 QJEE stk (Akuthota 8l 2]-2He] S A7 S EHHeR A
& Nadler, 2004; Karthikbabu 5, 2011). 3 2]-Zte] mep  TWATE AHHLR Fulshe &5 =29 s
Ao g alZ, olglo] okslol £AFo @ HPAlE OEW &5 Zo] 789 Be IS5 AT
gon FYEFS doslt £EA ool |y AN el A S =29l 82 wiEE
(Beinart =, 2013; O'Sullivan, 2005). 1ejoz 7|s2 g  + SFE Bol9A wirtada) ddds A=A e
=3} EZdure 9] ]al-Zulo] ol AL ShHsl 2 £E5to] se-Zhke] FAES T s
A& 2Q35cHLehman 5, 2005). How §e-Eute] =4 2550 FY 2559 EF
Byo 285e B $AYe 2Asty sel-g  F= o/MIVIE S & was madA aue o
wro] QAT N sael FRF RS FrhGrenier o 1=US FAARIH(Hodge 5, 2002, Kisner &
& McGill, 2007; Hodges =, 2002). 2xo] gseo .  Colby, 2002). HIEMT 252 552 me 2553 4
et fFolk Bk Se-Ewel AP gAAym  CTUSH O SRRV O S ek v e
BEoIH B YL dABte] ARHe gy SHAA HES FHOE AT yHE A HE=
o] JFsalEE sl HE=iAo|| sty AEF AV = A3 FF ol &Rl 53 BE 1559 &
o] X 2] OFEE arhMcConnell, 2002). E50o] LG Eo] A9 2do HFH 2 PHoly, s2-=ute 52 ¢
okslis 3]@]o] oF FOT} Zupo] OFE 7] 2018 LA e 77171 8l &3] AMEE = 50l tHKim
A 3le|5A o] 2ol AL uhAYA]71THChaitow, 2001). S, 2016; McGill & Karpowicz, 2009).
EG B 25 e Hagne an 1A Aveld Kue R Gdad 9 A el
FF fustn 287129 BEL Asste] selz O WEUE STMP] SIS s S2s-d T &
dlo] 9= uElo] WMshS ) ghrkSahrmann, 2002). 17 Y BE E5S FA-ESE 7IMe A8ste 28
g By 2850 ot g4A ARy qx o= Sl viAs Gl disl vladl nite
S A B AL ATt WAl chKisner  HSuchiro 5 2014), FIHE HERE bRt vl
& Colby, 2002). o m 2B AN o T mrtol thsto] vlwat AT
deel 9 YW B SN SR gaper = T THBRE QTS 5F 2299 25
sle-Zuel APHS FAAA s A% Abgste T HEHL T gol GEd ey R W e
S-S o] B A (Vogte} Banzer, 1997), 3]2]-Z4ko] k4 AAste] slel 25 TEAAEY SE 4FE &Y
e BAske SO SenaY oy, Buwe 4 A= VA G vlases] gis) st
S SR TolA ) B, 2uv)zo) ok, HaAE
23 goelsze) B BF 59 W4 4 dn
(Kim =, 2019; Suehiro =, 2015; Tateuchi =, 2012). A} I. Ay
oz ogud @ A BRgel oksh slel-Zute
24 59 daAA ARASTY B BES F L A7HAR
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Table 1, General characteristics of subject

1 719, 55, 153NS 4R A, BReh 2o
& 80l A= A B9e2 2928 AE A

Mo o X o >

Abdominal draw-in exercise group

Dead bug exercise group

Variable (n=11) (n=11)
Age (year) 21.38+2.71% 22.53+2.46
Height (cm) 159.7442.37 161.02+2.52
Weight (kg) 51.93+2.08 53.02+2.31

*M£SD
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o)A ZAA =0 thst WMEL(% maximal voluntary

isometric contraction; %MVIC)Z & 1F3Hnormalization)3}

At} At 2258 Kendalle] HH O Z MVICE =7

3191 TH(Kendall =, 2005). MVIC 24& 5% %9} % 33|

AAISEAAL, 7HeE 320 Wit Batgs Am 240

AFg-5tsiTh

= Aa g tZk(root mean square;

2) KHO|2 MM

Zlo] Z A A4|(4-D MT, ReLive, Korea)E Ag-3lo] Q=
2 T AHolA JdPudS o= EJ =4O o
71%9 Zws 2Astgch. WAE EE=E A (bluetooth)
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5 guY gARES 34 el dsel by dYn
A B AL S Fo 220 HRAeD, NaE
oo BRYEGL B UE 7129 AEE SHsharh
BE 242 SAZ telolA AAseh s o
Sef rg) WES ol Lo wio] WEHo| 31
ARt e shn e Wershl el w5l WA
Fous stol shetal AME Hstgck JYBA W
2l RAY7)E ol gste] 10 7k HEE HYsHy
S H(Kim 5, 2019; Oh 5, 2007; Suehiro &, 2015), &
2 B3 Aol A B FAL AAshach el S Bt
B mg B Aol X S slo= g 4H5
9, thelvt 7ol = upe] Rom RN 574
o %38 AAstT, BRE AR B AgTHE
W, 27 7 30% Foke FAZIGE Folrt

87 MRS, WREDY DR B
PE 712Y AEE ZRT F, 4 LY hYHEA
Foldl LEuHol sl 385 AYstn L5 U4
sheleh By S29-l £5Re ¢ AAHYY /)T

(STABILIZERTM, Chattanooga Group Ontario, Canada)S
olgsto] BR E29ql $E& A BE £x
-2 e & IS o UHE Ed Az vz
9] FEYE 90 ° 3, AP 45 ° FAske] AN
SFRATHKIm & Kim, 2018). ] 2]-&1Ee] =5 {4 A7
7] gla) diakRtel slelm welol] ghel AAE el 77
2 ANA I, S 40 mHgE AT T WES 3
2w ko r Fojgr|es stof FEAo|A|7F 2~3
mHg¥h $7H5t 8 4439l 3
3} th(Richardson 5, 1999). Hlj 3
FAIRE &, 52 F¢F FAS HAAL 0|4 108]

A

of AAstel 108]2 INER 4%, F SAES 4

ﬂJIO ]I,lo‘l

ATk F LEALES 108
(Chance-Larsen 5, 2010; Kim &, 2019).

HEHT 25 BES TR AdR Suie e
=

o, elx e Wi
2 ) WelthFig 1). ol

AR Aol A W= T thes Bl @A dEE
st sl ef7h wigolA HojA A oS wWEW W
(Kim 5, 2016; McGill & Karpowicz, 2009). H E 252
ALgslol B3 thel o] WAl 225 157} HEe 4%
SHRAL, 1035 IMER stof & R2AIEE AAISH T

7} AlEnteh 3024 FA7IEE Fof 2uRE WA

7|20 AFAED, e 284 = Tk
A% 7129 A= ZASYt

Fig 1. Performing dead bug exercise(A: starting
position, B: cross—down of arm and leg)

4. Bxuky

b e

{e

S A 542 The PASW Statistics 18 software(SPSS Inc.,
Chicago IL, USA)S A}g35lo] A sl Alg=z-9=
(Shapiro-will®] W& Ag3lo] = Ak ko] A4S
AAsEA T HHl(Levene)o] SEA AAS £l 53A

el
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ARt 2E712y AFAled,
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FHEel Tu 4= /29 Zdzo) A o B4 An
2 uwst 8

71§13l tS-3F -4 A (paired t-tes)E Al
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TE7120 AF:AED, BHEETLY] 284 E o

B folgh Aol S HolX grekrhp=05). BE 2
o FA A Fo) THAE WS A 7 vl@
Y Aol S HolA] §3keH(p=05)(Table 3).

ko] ok 719 Zwo] Mo o M mATH: Fig 2

FA A =9 ek W H T
_ yo o= b o A o
27129 2RHEL qEwT LFIA B4 Ay Eh HW SR VIR Ams f=na et
_ _ _ _ - HHBH « O _o _(?_};Z_ = == yakl IS =
uliste] FA) ol folebA FrekATHp<05). HFA T SEe-sl e a5 Al vlastel 5
o0 AFYTL guH] LELT BEE tao o ol frofshAl st AaL(p<.05), A It oA =
- O 0]ls} = = ool
SFR mRAA FA A vlmstel S Fof gojsp T AelE 2ol EIHE=09)(Table 4)
Al st tH(p<.05). HHgE2e 2= F &5
Table 2, Comparison within the group of electromyographic activity of each the muscle (unit: %MVIC)
Pre intervention Post intervention t P
Abdominal draw-in exercise 16.18+7.53 17.17+6.56 -1.388 195
Gluteus maximus group
Dead bug exercise group 20.1249.51 22.9049.38 -3.596 .005
Abdominal draw-in exercise 40.45+11.37 35.49+10.82 4.190 002
Elector spinae group
Dead bug exercise group 45.26+11.15 39.44+10.74 6.495 .000
Semi Abdominal draw-in exercise 42.67+8.74 42.07+7.70 717 490
emi- group
tendi .
endmosus Dead bug exercise group 36.39+8.86 35.9248.81 867 406
Table 3. Comparison between the groups of the changes on the muscle activities (unit: %MVIC)
Abdominal draw-in exercise Dead bug exercise ¢
group group ’
Gluteus maximus 0.99+2.36 2.78+2.56 1.706 .104
Elector spinae 4.96+3.93 5.8242.97 -.579 569
Semi tendinosus 0.60+2.78 0.47+1.82 126 901
2 15- * *
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Pre Post

gz Abdominal draw-in
exercise group

Pre  Post

1 Dead bug exercise
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Fig 2. Comparison within the group in the pelvic anterior tilt angle
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Table 4, Comparison between the groups of the changes in the pelvic anterior tilt angle (unit: degree)

Abdominal draw-in exercise

group

Dead bug exercise

group ¢ p

Changes in

+
pelvic anterior tilt angle 4.05+1.45

4.67+2.47 715 483

B Al By ejo] ok ol4S o Yey
O eETI BE R0l QEFOR HAYE U
F 2 Wee] hAEA ol LES 108 Fob A
AR F Ee w9 ogwa B EA A 2872w
A8, Wl S0 B Ee} 2Vhe] 9 7]99)
o] wistel] o3 mlaws|ss] 93] AAshct

Az AN BE /1% e 9% FAV 2 59

2Fo] H3A 4 Q1SS E 13} t(Chance-Larsen
5, 2010; McPherson & Watson, 2014). £3| McPherson®}
Watson(2014)2 52 5¢He] HH E=9-Q1 &5 AHA|
o] A7|, ko g T Wy BAL ko7 S A7}

71553 AAelA miZt= e AV S7HEE 2

mor

T
skl obtd SA glol SAHE & il wirpEEe
FAE FAstded S7hE dEHE ALEHY dEE
selstyle. & A9 AoAe B 2299 &%
23 =W 5 BF 108 5ok & E]-ZRt ok
3} 50 AFAETLY ZTBHEE T, 5
4E 71EY AEE AaAzith IHER B2 AR
5 A7 259 FY A FAsto] B2z
w2 Y4E AL 5 Qlokal AzbE

= A7) Aol 55 E2-9l ewd dEH
Iq e BE A AT S8R da
stk ol2jRt Ak yehd olfr= HEWI 25
i ERed &% F 55 259 24 58 ¥4
Ho| s Hole B¢ -2t g St
Eo] vehd Axbebar AzbE ). Sahrmann(2002)2 5
=59 24 o] AstHd dPwd FH A AFAE
9] Bgo] S7HETI RSy £ E29-Q1 7]
B2 izt BAE s 2Ase] -ty ¢

B8E F7H71= WS = (Hodges 5, 2002), o] 9]
AtolA JEE 3 A EF 529-2 71 482
HEA Y SZHAEE TaAFH2H(Oh 5, 2007),
ol= £ Aqte] Aol dX|gTt gl EW I 52 5F
o] TEHE TA-FFAA §lE-Ee S SR
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= S7F5HA §8k=Hl, o3t °o]f= Oh 5(2007)9] 71&d Aree] MekE Blas] BYdvh d-An, & A
TFoAe A F Al 5 =299 A8, HiE SA Fofl AFALe 2B I o F
2 Ao s BEF 220 52 101 5k AR 71&d A=rF gasiny B 25 T4 Ay 59
o]% obpd FAgle]l YBHAES A FATHY A T sk ZNk b E VY Ao Wl
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wd B Aol Sk sfef-mnte] AR S Phys Med Rehabil, 853 Suppl 1), 86-92.
o] 71% A YL fAaAZHHCynn 5, 2006; Kim & https://doi.org/10.1053/j.apmr.2003.12.005.
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o el AEehr] offh E 2 ] o London, Churchill Livingstone, pp.180-208.
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