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The Effects of Yoga Exercise on Functional Movement,
Dynamic Balance Ability and Trunk Stability
for Adults with Chronic Back Pain

Ju Yeon Jeong

Department of Physical Education, The Graduate School
Pukyong National University
Directed by Professor Kim, Tae Gyu, PhD

Abstract

The purpose of this study was to identify the changes of functional
movement, dynamic balance ability, and trunk stability for adults with
chronic back pain before and after applying yoga program and to
compare the effect on them of pilates and trunk stability exercises. A
total of 43 men and women participated in this study, and they were
divided into 3 groups: 15 vyoga, 15 pilates, and 13 trunk stability
exercises. Before and after applying each exercise program for 8 weeks,
all participants were measured for functional movement, dynamic
balance ability, and trunk stability. Functional movement screen (FMS)
was used for measuring the functional movement, and Y-balance
test-lower quarter (YBT-LQ) and Trunk stability test (TST) were
used for dynamic balance ability and trunk stability, respectively.

The conclusions are as follows.
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1. After applying yoga exercise program for 8 weeks, FMS, YBT-LQ

and TST scores were significantly increased compared to before.

2. Pilates and trunk stability exercise program also significantly

increased FMS, YBT-LQ and TST scores compared to before.

3. There were significant interaction effects of only FMS and anterior
reach in YBT-LQ of left lower extremity among groups depending

on the time.

These results showed that yoga, plates and trunk stability exercises
help improve functional movement, dynamic balance ability, and trunk

stability for adults with chronic low back pain.

Key word : Yoga, Chronic Low Back Pain, Functional Movement

Screen, Y-Balance Test, Trunk Stability Test
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III. |44

O+
1)

B AT AL P
Folstarh. AT WAl B AT Bag BH, gy L A4 5o
e

el ApAleA A

=8.976, p=.011)$} AH(F=6551, p=.003) A9z 23 o7} U=
Aoz I, 53] AzF kA Jeke AR (50.61+15.254)¢] et
Bl A (356619474 BT = Aoz FelHAtH(p=.001). 2} A
of wE 27HF=0.641, p=532)7 A F(F=2.644, p=.083)> FAHSZE F9
gk AfolE HolA AT

E1 47 R dud 54

qu A (n, ¥) o= Al = A=
= k=1 o (Al) (cm) (kg)
e = 0 15 35.66+9.47  164.46+397  53.16+7.69
(n=15) 0.0)  (100) R I R
Q7 3 12
42.46+7.07  165.33+9.63  63.10+7.98
(n=15) (20.0)  (80.0)
SRRk
A A% 6 7 50.61+15.25  167.69+847  65.76+11.06
(n=13) (46.2)  (53.8)

X(p) / F(p) 8.976 (.011) 6.551 (.003) 0.641 (.532) 2.644 (.083)
Post hoc - c>a - -
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2. A7 AR

AT ARE <ay >3 o] APtk

A5 AL

AF o FA A7

A =3
| |
A 7F OF A A
27t Aw gete~ Qo A @;’ S
=15) =15) -
(n @ (n=13)
| |
8F ¢+ = 1
|
AF 27

AEAY L A $A

a9 1. 97 dAx
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2 AT G8H 54 Ee <E 2> <39 2> <a¥ 3> 2o

E 2 343 5T
AE ] RAR= R A AL, =7,
7154 Functional Movement Functional Movement
=24 AAE Screen Test Kit Screen, In., USA
54 785 Y-Balance Test Functional Movement
A Lower Quarter Kit Screen, In., USA
A ekgA
An Trunk Stability Test Friedrich et al.(2017)

(ARl
R ORISR

LT
:\:

L

i

il
L e H L

19 2. FMS Kit 19 3. YBT-LQ Kit

_21_



2 A7 7154 29 HAE FMS E7(Functional Movement
Screen Test Kit, Functional Movement Systems, Inc., USA)E &8 3}
Aol o]Fojhtheld, 2018). 7IsH FAY AXE FT THA FEO
2 T Aoy, | 2FAE, 35 24, Al |1, oA THeAd, T
A vy =571, FAY, B kg el AHCook et al., 2006), &+ Al

M 71 wAd AAke B dAE B5 Gray Cookell 9@l 7ieks

A s Bz 288 tHCook, 2010). ZE AALE $A4 @ T8 $-4
F(FE dX= BE "A ey, ¥ES SAAS de Hgur ¢S
%o g 7158 A Cook, 2010). HAMAE 24d o] AAL AEe] e
AE7E 29 o] HALE Wasarh FEE HA S &3 2o
(1) 3 =3FE

d 2FE T8 <O £ 2o FES v Hea £F
o= HutE XA A AAE A, Bt RigERS FebA] Fa A
T9S Fd Fol glofof Y, BEAE NEZ TEV] I TS HY
ol &eFa £ HAE =AIHCook, 2010). FHAE 3] HA

ot

S Hy R Eojey o § Jdx W HU3 7ol AFE AAE H
Hsl HH 7 sk, 3 WA A A5 HCook, 2010). H ~HE A

Foh oW <E 3> 2, AR B2 48RS <E 4% 2
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(Cook, 2010)
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® 8 7154 244 AA AR #IF FE(FZFA F, 2015

jutn
-

At = AR Gk G
3121 110

el
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o
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>
ol
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e

I
2 g
30,
rlr
N
~>

@) oA 7154
AN 7HEH FHe <P >3 LY. WA AHAe A B LB F

FoAARH 7HE 2 E7H 279 dole Alal, FEs Bof wolan &

(Cook, 2010). =2 FHS A A= s} =g 54 ool 2379
of stal, YW BT Hu 39W o JteAd HAEE A8 tHCook,
2010). A 7V A WS < 9> Za, M FUF 35 <3

10> 2t}
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£ 10. 7194 =349 AA AF 27 FE(FFA 5, 2015)

jutnt
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AL o A A7 8

o e ATE & A el =T

o] 7 o ke ATt gk & vk Ag gk
b= AE=7H?
o= ke AYTE @ E ok A whel

(<3} .L_:7].‘)

A -

(65) 554 T 57
554 el 57 FAL <y 8>3 gtk w2A 4 v v
of B 5L old® Shel B ol WelFA st B TE ol

=7 39 tHCook, 2010). AAFZFZ(ASIS)H F=9] AAA Alole] F7t
A=

R

5 A AR AAE FREHEA HAEE tEE o) &1, AA
g otv o WS 58 WEA el ok glojok AtH(Cook, 2010).
HF Welol =ty utge] e vEek 5o &Y vl wEd Ad
15 AU7bA Eshd AR 9]
AA FHo] HE PR BE FHAAA thA 7 wE A5FE w A
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11. 353 g2 7] A3 TH

C Aol iyt AFE vzl Foeldh

CeAolA W dels B FY AAE FARES
%

ol A=

£}

AshA e M we A5E dch

ot

(Cook, 2010)

_31_



£ 12. 714 =49 AA AF 37 FE5(F A

d =, 2015)
eps
AAL &5 AE 71 3=
312110
BEAPW 7} sl A e Fiba ARG E
Apolell A=71?
AL S99 F1b) 2 Abolo
=72
55 Ak wEuc vl 934 et
E}‘ﬂ] vl kel mhehah £HE o F7h?
=7
2] BB N
WoE ¥ o WEd 9 AL
FA 712

Wi AAE Al
w, A4 ol gk e AR A e, dge dAevtee

y H

ojmpel Wl SIH-Fol Fal AlFsiH, AL B FoldlA Al#EtHCook
2010). FE5& ¢ds] Ha e FEo|H, Wute 2 uiga FA5 o] F
A sk, o] Aol A g We] FHAYPE A 3t

Solgelor stvl, AP} o] AANA FAUL B
AAE £ WA @ 5, Ao 38 S St Cook, 2010 A3
HE <H 13>3 23, A H7 g5 <FE 14>9F 2}
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(Cook, 2010)
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3 < Ho Hr
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w° 5H
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Abolo] FMS 7]

FS3 T (Cook, 2010).
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AR A A "3 ggeln

CHaYYE e F4E w7
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o BH 3

off

=]
=

I\
o2

B Ao FAH H#38%H A= Y-Balance Test lower quarter(Y

oftt

Balance Test Kit, Functional Movement Systems, Inc., USA) =12 =
Aaklal, YBT-LQ &4 <2d 11>3 Zth(Cook, 2010). aH¥-o A}
Ezro <9 12>, <29 13>, <19 14>3 2k

gaAke] thel el (ASIS - UZ HAMZA Ae)E EAE
olg3te] Z4sta, AT el YBT-LQo) e A

o ATAe AW olF 24 Aule] sheH W] @ W AA #23

d

e
2
r>~l

of
filo
ofj
M
i{r{
ol
ol
3¢/

A
VS
o)
o
w0
—t
@
o
o,
Q
—t
D
=
Q
o,
N—

=9 AW (anterior), % W= (posteromedial), T <]

3 & 67HA WFY =2 AYs SASAL, HAs A4 BEs

AN ZE Fote x| ot A= Fsta A=A A tH(Cook, 2010). HAF
2

| AAbE st

f
o
N
2,
1,
>~
>
oM,
1y
o
o
rlr
2
i
N
X
)
of,
o

(A + 9 Y& + T 9=) / (3 x Limb Length )] x 100

a9 11. Y Balance Test lower quarter &2
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a9 13. 53 4%
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a9 12. 53 43

A
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a9 14. 3 o
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5\

2t A RN A

BoodAFo] Ak orAA AL Friedrich et al.(2017)2] Aol A Core
Stability Tests &-&3sto] FAo] o] Fojxth At MFAE HA= & 47F
A dEo g HFAEo 9Jom  Single-leg squat, Supine Bridge, Side
Bridge, Prone Bridge 47FA &% 57433 th(Friedrich et al., 2017). 2}
ArL FdEntg HeE Fo
ol & At sty 33, HAF Al 5ol dew 0HS Folst
A TH(Friedrich, 2017). E& A= 4 @ S8 94 Z(3S A= F)
AR x| A8t o, HARANE 2 o] HAF Ago] e HETF 298] A
AHE skt A AFA HA AF 7l <E 17 > 2 354

gest 2o,

AL

rlo

£ 17. AR ABAY AA A5 7] £ (Friedrich et al., 2017)

A
3 (excellent) THE FAsty BgAgo] WAt A] oS
2 (good) T AAlA "oy 2o A9 fAY A&
BA 3} = He "ol uay

1 (moderate) T3 AA A Holus g8 Yol Hola & HAFZRE 0]
WAl e S5 "Wyo] WAy

0 (poor) T H AAANA Holus A3 S2 o] A
T w2 gyo] Ay
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(1) Single-leg squat

29 15. Single-leg squat 3

(2) Supine Bridge
Supine Bridge &3 <21¥ 16>3 #t}l 3y 7H A= HolEo vlZ F+&
AAE FHot FF FES w5 FS "HolEo W AdHoolA AAsSh

Fge BE ol W3 T Felskch 3

s
Ll
(il
2
o
)
=
P
N

(bridge) AHAE 5%t AT 5, &F vos 50 &vM A FHE 527



FA A stATh tAl Al E AR Bold Fowtt) = vk Al st
(Friedrich et al., 2017).

19 16. Supine Bridge &%

(3) Side Bridge
Side Bridge &% <% 17>3 2o 3 4x= HAF HolEd do
2 5 AAE FHstar ot E ZHE PAE(elbow joint)S wel obdZ
(forearm)= FAE AA L WHE &2 =yt 77 stk ddol&
o &8 HEelA(bridge) AAE 527 HE F 9% vl & 0= HA
&to] 5&3t A== st oA AlE A E Fok § Rbd] S v
= Al 33 tH(Friedrich et al.,, 2017).
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(4) Prone Bridge
Prone Bridge ¥2F2 <19 18>3 #t}h @A E ZHAF HolEo A=

d ApA A Fo] o] HES Z P A(plank) AHAE FH ko] 523

Ast=E SFTh 52t FA F ¢F OyE 5o &8 oAl 523 FA
SI=E Stk oAl AlE AAR Eol & kgl & vl Al skt
(Friedrich et al., 2017).
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1% 18. Prone Bridge &%

4, TEFZZ21Y

7}, 87y =2

7 YdE EAolnr A3 agsof stal(e] XA, 2013), S
st ouvg dA A A ke TR FAS A & A

_43_



¥ 18 &7t 5=z 2a9

Exercise Time [Time(sec)| Rest(sec) | Repetition
B Breathing/shoulder,and
Warm-up wrist/turning of neck/ | 5 min 10 10 1
arm/ ankle stretching
Bhujangasana 10 10 2
Salabhasana 10 10 2
Dhanurasana 10 10 2
Paschimattanasana 10 10 2
Baddhakona 10 10 2
. Upavishta Konasana 10 10 2
main
Gomukhasana 10 10 2
yoga Krauncasana ! 10 10 2
exercise Marjariasana i 10 10 2
Adhomukhana 10 10 2
Utkatasana 10 10 2
Vrksasana 10 10 2
Uttitatrikonasana 10 10 2
Virabhdrasana 10 10 2
Setu Bandhasana 10 10 2
Matsyasana 10 10 2
Breathing. . )
Cool-down Relaxatlon*megltatlon 5 min
Savasana
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Bhujangasana Salabhasana Utthita Trikonasana Dhanurasana

Paschimattanasana

|3

Krauncasana Marjariasana (Cat) Marjariasana (Cow) Adhomukhana

Utkatasana Vrksasana Setu Bandhasana Matsyasana

a9 19. &7 +F &
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Roll up & roll down Leg stretch

Reformer—sqooter Reformer—elephant

Hip flexor & hamstring
stretch

a¥ 20. ZEElE ¥F TF

Breathing

Saw
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Kapetanovic, Jerkovic &

KN

Avdic(2016)2] 1ol A

o

el

Repetition
10
10
10
10
10
10
10

Rest(sec)
10
10
10
10
10
10
10

Time(sec)
10
10
10
10
10
10
10

EXE Y
- 48 -

(e]

<29 21>3 2t}

Exercise
1. Neutral Spine
2. Cat - Camel

3. Curl - up
4. Birddog

5. Side Birdge
6. Prone Birdge
7. Supine Birdge

=
o

-
1

&t

15

o

F 20. A7 AFA



Neutral Spine

T,

Curl - up Birddog

Side Bridge Prone Bridg

Supine Bridge

a9 21 A 4RY 2F T F

5. A2 wH

AdSs E3) £1E RE 285+ SPSS 21.0 for Window £4 Z =19
S ol gsle] AT Hek 7F A S EAETH EA Aol EEHEEZE
g Ag AE V)5 AU B4 #¥TH L A A Aol = I



371 fl8l Fhol Al 7 A (chi-squared test) ¥ 4 F4HEA] (one-way
analysis of variance, one-way ANOVA)S A Adt¢ 1, LSD AAS %3

2 oz

A4 (post hoc)S AASHATE ZF Widlel] dis] e Wl &ez=aH
48 & &

ol e} 2l Agof mE Jo 1 oz
| 8 WEEZA4 B2 A (repeated measure ANOVA, RMANOVA)S 2

AT BE FAY fo +FL a-062 HAFAL
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Bl AG gy ZEaYel /e $AYS 54 FYeY L A

A 2 7158 22U, & FMS H5 Aol A58 s 9 EAEA
(one-way ANOVA)S AAs Ay 23 H& d dggx Ao
(14.00£2.80%) ¢ FMS #<7F &7F " (11.00£1.92%; p=00D)ET} F2
Ao Z A, 87t Feke Ak kg4 Fd (7.62+1.75%; p=.001)H
o =2 Ao FAHUT (F=28522, p=001). T2 & Fo= I
el JAd (1607422138 p=.00)3 &7} A+ (14.67+1.49%; p=.001)2]
A7 Az r8A JE(10.00£2.128)ETE e Ao FelErt
(F=35.772, p=.001).

Z2a%W AE 4% Hd Ul FMS #A59 #olE #elstr] 98 wES
4 BAREA (RMANOVA)S AAg A3 detel~ Hue] 23 A
& & FMS HF57) 1607221002 2278 A4 7 (14.00+2.807 )1t}
Sl BAHo R Fold AolE BTt (F=25676, p=.001). &7}
dol e 2 FHg& T FMS H47F 1467£1.498 02 =2 A&

A (11.00£1.9258) Bk F7Fstl i (F=62.279, p=.001), Azt <t84d Hot
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[K

w3 Z2ad A4 F(10.00:2128)7 A4 A (7.62:1.758) 1T} ST
gom (F=30508, p=.001), 2s #go we Ag 2k Fa2s 53

7F FAACE o)t o R AN (F=3.897, p=.028).

E 2l £522aY A4 BE J5H $49 Fol (%)
SEFEZE Y AL ) )
A . gy ORISR
A %
o7} g &2 F=25.676
14.00+2.80 16.07+2.21
(n=15) p=.001
L7 F=62.279 F=3.897
11.00+1.92 14.67+1.49
(n=15) p=.001 p=.028
A4 e F=30.508
7.62%1.75 10.00+2.12
(n=13) p=.001
-z F=28522 F=35.772
p=.001 p=.001
Post hoc a>b>c ab>c
—— B A 7t Hzotdd s
& 20
15 i P’__'_'_'___'_,_l——.
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Barrel-leg stretch series3 (Adductor stretch)
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Hip Flexor & Hamstring stretch
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