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Effect of Bakbon device on Muscle Activity of the Multifidus and

[liocostalis Lumborum during Modified Bird Dog Exercise
Eun Kyung Koh, Ph.D., P.T.

Dept. of Physical Therapy, Masan University

Abstract MBDE using the Bakbon device. We suggest that
Background: The purpose of this study was to in— wearing Bakbon device to maintain spine alignment
vestigate the muscle activation and muscle activation during the MBDE might be effective to activate MF
ratio of the multifidus (MF) and iliocostalis lumborum in patients with CLBP.

(ICL) between healthy individuals and patients with
chronic low back pain (CLBP) during the performance Key words: Bakbon, Chronic low back pain,
of the modified bird dog exercise (MBDE) using the Modified bird dog exercise, Multifidus

Bakbon device.

Design: Cross—sectional study

Methods: The study included 30 women in their 20s,
with 15 participants with chronic low back pain and
15 healthy individuals. Muscle activities were meas—
ured using surface electromyography (SEMG) while
the participants performed the MBDE with Bakbon
device, which is designed to help maintain proper
spine alignment during the exercise.

Results: The results of the study indicated that there
were no significant differences in the muscle activ—
ities and the muscle activation ratio of MF to ICL
between the two groups—CLBP patients and healthy
individuals—while performing the MBDE with the
Bakbon device. This finding suggests that the muscle

activation patterns are similar, regardless of the

presence of CLBP.

Conclusion: Muscle activity and the MF/ICL activa— AAAA
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tion ratio Ashowed no 51gn1f1car.1t (Ahfferences t?etween 51917 7S 390A] BHEETE UAS Skl 2640
CLBP patients and healthy individuals during the T: 055-230—1351, E: kohpt@masan.ac.kr
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, el &A= (years lived with
disability) & Hof *1174] 7‘%«1 1JrF/‘r#C'l ad ek 3] el ol ttk(Chen 5, 2022). 53] ¢4 9
35 AFu A F2A 5Qor ) sle] F5el e, FHE EI 94 (39.0%) Bt 91743(60.9%)
o] ¥ FtH(Bento &, 2020). 3]2] 52 AHAIR] wet 65 HREe] A4 H54, 125 vRke obgA, 125
ol A9 WA TF o & FFeHh(Shaikh M¥} Ostor AJ, 2015). A a8 drol] wh2m gala) v vj5ol4
5Y T ko] A w™ g dell= fronE Aol7t em (Jaromi 5, 2021), W dlE] S5 A=
AAREe] G E=r (A E, 2001).

&gl 5o A Ao v sl K9 59 o3t BelA 2EH L, E7)AboldEF Y A (facet joint
capsular ligaments)®] &¢Hg/d o= Qe AAL] 252Ql vhg-o] A&Loz WAeh= 23] Hy2 7]
A3 Fo2 vFstA yvebdth(Hauser 5, 2022). sl2] F-9] 52] o] ofstuul s1ojeh 25 kg/de]

oA WA gFo] WASH Hedl (&893 vH71Y, 2020), M 8] 55 e 5o QI &5 A

4
2 e sg] 9 2ol sk Aol o] HF 29 o5t s HAslehs vdd 2wl AE
FE 7]&olofF dtH(Suh 7, 2019). 53] 32]¢] TH 94 &F WA <5 AL Fash, de
(multifidus)& ©] G T3 HAIX =M 715l Al 88 T g #o] drh(Freeman 7,
2010). AL g HFw o] TR ET] A Al Abste] 2~47]9] 25

W) Afo] o] &5 Slo] $1X 8 2 Fm o] 7}
A

7]
AE7ol Ao 2502 s2YA] d9olA 7 T & drdE o] oA, 2018). A U9
TAFES AAN vl %?i&% 77%3 o] ZHFo] niebie] b A o] Q= 24 HEE, ol sl
oJ o] obA ¢ 2/33 AR (A, 2018). HgF A2 5 MM 2 IS AR o 2H FE 9] THE
AR HHAS FA8HE 9 &3 (Shah &, 2020) 279 THE FAI8hE 83 988 ¢ 5otk

(AdE, 2021). ¥4 18] T35 2] 80%ClA FaHe] 915 °] YER™ (Freeman &, 2010), &2 59
&4 Al f150] wlg- wE A BASTH(RESE, 2005). AU 9152 WA dE S5 fole ATt
Qi &S AHH o g F=EFE 5o A9 AdEo] At (Freeman =, 2010). T3H 37 4829
F e F-a5iH, &8 S5 Ade] ¥<lo] € 4= dth(Hodges &, 2003). a2
A= e vkl obEs $slele] v S T A sE] TS AAAT7IH (o] X HAGH,
2] &gk §-919] At 22 Y-S 2HI}(Kang &, 2023). wEhA] wHA &2
0] SLzk | a3 (AuE, 2021), ZZHdES ddsleles 7t
Sl e f150] dFH W S T Akl sk Tash A d etk
(Freeman %, 2010).
S 2 sl gd Al E(iliocostalis lumborum)->-
s (Kim &, 2022), 5 BLES 27 HgAd 583 d3s <
(erector spinae) S = IR HE BE YA Loz BEmW 2 59 uﬂd uﬂr/}ﬁ gag% zA
al7lell A3kt -30]tH(Donald A, 2018). W3 18] &% 2Ake] A9 vIAAAQ] 25 EEo] YR, 5

S SES7] el AdRIET A A U 2 o SRR BolH, o) AFE AT AAle]
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Bakbon#}-8-¢] HyE HES

wRel= A o= BRAtK Taylor 5, 2023). TRRe] Afollx] Sedzfite] o+ SAEE doln 7] 23l 31 % (surface elec —
tromyography )& AF83}aL JEKShah 5, 2020). THJ 518] 5 Sxfe] St ARl vls)] vk o v =),
of= F% 39 B /dHE] sl <1sl) WA, WM Sl] B SRR AlRISH Shaes 7] SI8l AP o= Sadus AMSshe
o] Y Danneels 5, 2002).

25 5] sk G A3 50 1 AlolE AL A5 QP S aPel v SlE] B eislelet(ATE,
2021), oF& Zssl] flgk tiekel &lg] ePgst -so] 32| B0 X5 ke R sElom, M= (bird dog), A (curl wp),
Bl=H1(dead bog), T3 (superman)-$-5 5o] Auke o2 FEFTKKim 5, 2016). Losavio 5(2023)-2 o W=t 55
&) T Azt oS 918k 7K ARl X5 A 50 = sl Utk MEs 52 Rl ~EdE TR $hoH
A Szdee] ez F3Ho)| ool 5ol (Dafkou 5, 2021), 14 53} KA T52] BA] £ES E9) ] BS 1A
ZItHKim 5, 2022). Kim 5(2022)> HEs S50l 5= w3S 7 BePgeh 50l sl =ia 53 4] 52 &
G ST RISITAL Basglr): o]ef o] mus -5 WhiHe| ZgehiS AJsAr 1] i o= A8 a1 glony Skt
o] okl why &1 F5 SRS ol HF] THE FAB 55 Fshs 2 ulfg- ofee: Yoltk Bermiers{(2025)
& HF0] PGS PV Slal] HFE ARGk ARt ] EfEE woliy] S8l Ak wilshs B9t S E
2Zo] Szkelt S7PdRI, SN uigl, wimPaEl ) an wiketel] SAslo] Rk Q5 (1478) ) thEaH(18H)
1ol 2o 7} U= A Lopaghc): 71 v} HEe] 8ol ATk 13 Al He] TR 7asle] A frepde qilon)
ARPITZA = A 0= Fogh 2lo]7} GIRITE: Bakbon HF-E THOE FASE | $18] olje} Sl ~EfS: dol 25
5ol| 214 FEkS Akl AgR]oe) Bgh 25| 7RI AhES 312 FARA -5 Al HFE HEERE 7Tes 7RI
) wlehd S]] Hedt erolel Fhlo] 271 (anterior tilt) 1= 2SS EES Sie] 3 5207} FEe] oFAS A4
k= 7150 otk TR SAus S o= A 7] 918l Bakbons: 2F8310] S2]e] A ShaolE WRIEhL v
gshs WHS keI,

APATENA S7] Qs 55 R TS ARIARE v 8] S5 SRl ARl BiEE a2
Al Fedite] o SIS Blalsh =2o] A9] flar Bgh o g S ghdo R 3t e 9] §ISITE: Bernier's(2025)2 AR w3
A B Q-5 Tzt Alolel] ARE Alellr] e o7t fiSirhar Harslgirt webk 2 Aelxl= vk s B3l
= o sl Rl ot o T ek vre] - tVdRFECIA BakbonS: 218 5 WEE HES 95 Al FdE
3} S an|te] o SRS ol i) St £ Age] 7S tha} 22T) Bakbon 2H§- A| RHY S| E5rellA

Sys gy an)te) o 24dn)(muscle activity ratio) 7} thze] o+ e} 213k Ajo)7) g1 Aot
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1 s Mgkl =R sel] Afeh 541 200 o3-S dhdo= siitk. RM 812 ‘E5(chronic low back pain, CLBP)
£ 257710] 37§ obgoln, SR B5 AR F5E 0Js], 9291 -Ee oIS ODDE 1003 ¥ % 20%
oJste] #zo] FolES 7= 200 oV dS thdS 7o Slglrk 157, thasr 167 & 300, W eEe] Ve
3lE] E5ol 370 ol A& Alolw, vhEa} e T4 8] S50] = AHFHE 27 el AR BFelu B0 )]
i veh), ] TSI AFEC® AL Ak el ofele- Aok xidro] sfElm HFAlolednt BETou XGRS
%, AFEAT 58 DO ) ke thRelA Alsleiic AuA 7Rk 2024 39 4905 59 49744
801k, Bl @ Al Rl Al A pAE A E Y Bl E el o] de) B 9 g i) e

F APEA o] Bl Ak

i
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2. A7AL
A" VA= AP FefrkE2 307 ] AleAt T @ 9ll~Er] dolx5H Oswestry Disability Index, ODD$} 522} %37F
2] %= (Numeral Rating Scale, NRS)E- AAJsle] T @5} vz 22} 1594 Shdslsic) e oJ = Bakbons: 218
TR Bl Lol et aelaiviFig 1), W WS 5 A gHIeh Ink Jebd, FEvde] = edh 2
NS SAlskaL GAg AHAE FAIs] f18l 2t 54 ol El Aol (Angles alpha, Al Initiatives, LLC., America)< A8}
‘ﬁ‘jr o] efEEAloP e S avdAte] WA 249 s AaREe R 2iskaL tloBE EAfele] 221%del thgh ¥ 7=
2Rlo] 7Fssitt. Agehes SR e 4= glo] Mg BES 8 Al ok U, 75 W s daRes v
0}3—’ ARS8 SAl, FAIEIT

o

Convenience CLBP Control
Sampling (n=15) (n=15)
Pre-Test NRS, ODI
McGill pain
questionnaire

! :
Exercise ‘ Modified bird dog exercise with Bakbon l

Measure | ML'JItifidus, lliocostalis lumborium EI\;IG |

Fig 1. Study design

NRSE 7h4 ks o Algats Fohael B5 4% HE 0014 10744 11HEES A8, B5o] 9

, 1 Ak 229 H9- 109 3H%}fﬂﬂr(Ferrer1a—Valente et al., 2011) TX}E] N
1

2) Q28 2~EF Ao x]4=(0DI)

ODIE A7) 7194 HEAR 5 107) fa 2o that 7bs AR HHE 094 5 WM, Wt e
= Agolo) Y5 b vebd. 10749 Rl S $39 F%, AN, T2 B, 27, 9, A 9,
A7), A, AL BE, o] T, AEAL F 105F02 T 9om FHE ZERLICE
3, 2022). B ATNAE F 10749 F% F AL Aok 97149 FEue AHgIGom, F 455N
72} B4 g A5E Wrel 1008 Fotel A% A48 wEe

3) &% AEA

T aEol ks tidAte] T FE AAKe] flE] Aol AimAbE skt MceGill 55 AwA
(McGill pain questionnaire)+= &o< AHA8] T&3}7] 98l AEA7F 24 JIA] 1o FAISES 38tal, T%
o] Fd& A7, A, W7k, 7IEre] MR ERSt S-S st AeskA] vER ¢ e S} 7t

T35
S|
=

= 55
EToltt(MEE, 2022). 37 AEAldl= A A3 5 HAE FAE F UEF McGill 5 A4 9
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AT WYY HEs S5 A AU, S dEd 2] & GRS SA5] 8 W 2
Al2~®l(Myosystem 1400A, Noraxon Inc, USA)*‘ AbE3 ) g He] Agto 7 dAlslE QA F A3 e
Aol A= F-2F 5§91 S A & S F5 AREste] 95 3¥S A3sH HolF A tH(Kim# Park,
2020). A=2 A Wt st A5 3 AYE 2o HA 0w sto] RASATHAAD 5, 2014). A
=9o] B HO:= SENIAM(Surface electromyography for the non—invasive assessment of muscle)2] 7}o]|=
& FHarste] 5o R d< S|P A A 255 e Al FUASE Hole %] FARE
o5 FF olghel whet 7P Tzl 59 Pl A5S FASATHARE T, 2012). ¥
Zatol| A= v A £ HEF25Q] B u ) sy An] Y] %] ks HolH
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g1%34‘ Ei(band pass filter) 20—400Hz, iLLL—ir% (samphng rate) 1,500Hz= A4
%7 % (root mean square, RMS)& AH&3HATh, 22 Al g MR v
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y =3tsl7] 918 =4 o8 #HAH(Manual muscle test)E 3}
] 7y 259 A EE RMSE A8 8t %MVIC(Maximum voluntary isomeric
o] E oAqtol| A ARt Brown¥t Avers(2018)A AAISE =4 &8 ALY WS
Fhaste] ZaeEe AR AN HARRPF §He &2 ZRbke)] e & &2 g & o 7w o] 117gsto] didl

o8 ORIt AkS IHAITIES SQlTE S P AH S A" ApAlA AR gidAEe] el E
ARG WIAE HEs FAEoR 5o SEeF siglth 12231 23] vhy S5k, OLJJr 21245 A9
atof F3F 10271] ghvks ARESRRlth 24 % AANE S8 €2 A5 s Aol WH o ® RMSE AR5t
A Faak AEsiinh AAF S4-E Fsn %S RMS k5 5438kl S4% RMS ¢h5 MVIC #te=
217} o] 0~100%2] M91E 2= BMVICE] #hs fol & Aol AR8-8HltH(Shah &, 2020). tdAb=
o+ YREE HAstslr] flete] 7 54 Aol 3wt F2A AE 7Y S Al d=9] FAE Shirtol

O

(3) Ezg/3)ed g2 & AU (MF/IC ratio)

el S g e & BAE HeRane) 2aYnE /EoR sho] Fave) 284
= W2 A
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o A3 THE FAL F AT E2S T HEE HES A YA g 5 AES vl sl

s
o] 3t} H(hyperextension) ¥ ATE Fuk oF 718918 WA317] 98] Bakbons AHE3FITHFig 2).

Fig 2. Bakbon
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THE Am= %98 SPSS ver. 21.05 o]-&3ate] FA3IT) tidte] 52 A Al Levene's testd ©]-83
o St AARE ARSI S E ATEe] s gk flEl A= —2 A (Shapiro—wilk) A4S AAIS
A a2 sl P dnle] < S iAol ERIFATHp>.05). 7 T 1 & A0 AfolE Yol
< de/ed@ Ao &+ Au= HA o] ER1E o] (p<.05),

=)
P
Mann—Whitney U 44 A@sigich. A4 o4 4487 9% 957 o =052 s1ich

-




BakbonZ-go] Wd% s 5 A 4y, Jgan e 283k 2= a3 49
. A+Z23
L AT gAte] gt 54
2o AFrel] FHgt 301 T W8 ET2 159 oA, giFRT 15W oIt Bt yol= T E vl A
21.20£3.394, dlFza" 21.60£2.854] o|H, Hit A1 WA QRETolA 162.67£5.08cm, djFat
165.4046.05emo| Qth H AFS vhy @ B4 54.87+9.30ke, thZT-S 59.33+7.93kge| ) W QB
T2 NRS+= 4.07£1.447 0], ODI+= 13.7945.137% o]t} thdxte] 524 A4 Al Levene's testE o]-§
sto] SEAF HALE AAEI L 5EAAS USSR TH(p>.05)(Table 1).

Table 1. Homogeneity of general characteristics and dependent variables (N=30)

Variables (H(fi]fg) ((;jr:lti gl) %ed D
Age(year) 21.20+3.39" 21.60£2.85 —0.350¢ 0.729
Height(cm) 162.6715.08 165.401+6.05 —1.341° 0.191
Weight(kg) 54.87%9.30 59.33£7.93 —1.415°¢ 0.168
BMI'(kg/m") 20.82+4.07 21.72+2.84 —0.701¢ 0.490
NRS? 4.07£1.44

ODIP(%) 13.79£5.13

Duration of LBP®(mo.) 54.40%44.20

“Numerical rating scale,

"Oswestry Disability Index, ‘Independent t—test,

back pain, ‘Body mass index, 'meantstandard deviation

IMann—Whitney U test, ‘low

2. HyE HEx &5 Al 7 I3 7He] & @A = & 2494

Zb Aol Fydydne] & F4EE WHQETA 85.47+£12.20(%MVIC), THELES
82.33+11.88(%MVIC) oI a, Faete] + FAHEE T EwolA 84.92415.54(%MVIC), tlFET<
88.06£10.46(%MVIC) oIt} 7zt Feke] Lag/ael gy dn]te] & &49v) &= T8+ 1.00.£0.13,
22 1.0810.07°103L, 7 ZFollA LAy Seldd a2 & e Law/sel gy dn)

o] & vl 2ho]7k YAATH Table 2).

Table 2. Comparison of changes in variables between the groups (N=30)

CLBP

Control

Variabl ¢
anaples (m=15) (np=15) /% P
IC**(%MVIC) 85.474+12.207 82.33%£11.88 0.715 0.480
MF>¢(%MVIC) 84.92+15.54 88.06%£10.46 —0.651 0.520
MEF/IC%® 1.00£0.13 1.08+0.07 —1.887 0.061
4liocostalis lumborum, P‘multifidus, CIndependent t—test, “multifidus/iliocostalis lumborum ratio,

°Mann—Whitney U test, 'meantstandard deviation
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Bakbon#-go] M@ d Hes &5 Al Zag, dP9an e 2@ nAe a3 51

HES 90° vy 3 s 52

G55 A7) A% oA se] st R sor AEnt
Ex s Al dEg FERES 9 =

QA (p=.021), 2 H:HF(p=.009), MERZ(p=.021) 3} A A|sl= the] 59 viupgulZ(p=.001),
AL (p=.009)°1 4 23t F37F Yebdth(p <.05). T3+ te]E S0 & 9] Fag/d g4
= HlEol A= Fogk zlol7) glleyt telE AAshs SollA Tadd/d P aH 2(p=.028)¢ <
TE SEHET F55 90° Y 3 HEs A B 2 & 457 YERT 99 ﬁﬂi
58] % SAAl Badek 2olA] &5 FAE o tEE 5ol &9 53 AAEkE v & 4
defjol A < %7 SRS & 5 AT oldd we & ATl A= de] BF SAEOlA A
AtA717] S8l FERES 90° wE ot vl BAAS FUH BES %S AlEEklth Kim
(2022)9] Ao A= NRS7}F 12.847.6, ODIZF 2.741.4¢1 3lg] 25L& 714 300 GAES o= 235+
Agk, 2 At A Ak 20t A A ERE NRSE 4.07£1.447, ODIE= 13.79£5.1
AHES AR AFE W3 HolA xpo]7) Utk Kim 5(2022) FE234E S 90° 1 g Hes
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