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Effects of Lumbar Stabilization Exercise on Static and Dynamic Balancing and
Gait of Stroke Patients
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Abstract

The purpose of this study was to identify the effects of an exercise program for lumbar stabilization on
static and dynamic balancing and gait of stroke patients. The subjects were 27 stroke patients, who were
divided into an experimental group(n=14) and a control group(n=13). The exercise was conducted for 30
minutes a day, four times a week, and for six weeks. The variables included static and dynamic standing
balance and gait, which were verified before and after the lumbar stabilization exercise. Using the IBM
SPSS(19.0 version), data were analyzed with t-test and two-way ANOVA to validate the differences before
and after the experiment and between the groups. The significance level was set at @ = .05 and the
results of this study are as follows. First, statistically significant differences were found in the static
standing balance after the exercise (R .05). Second, there were statistically significant differences in the
dynamic standing balance after the exercise (X .05). Third, statistically significant differences were found
in the gait of the patients after the exercise (& .05). In addition, the interactions between the two groups
showed significant differences. These results suggest that stroke patients need a variety of lumbar
exercises and that the lumbar stabilization exercise can improve physical treatment and health of the
patients, having positive effects on their quality of life. Further studies are necessary to explore the
applications of various lumber exercises.
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14 stroke patients

|

Thoraco lumbar extension, Lumbar stabilization warm-up exercise

|

Pretest
1. Static standing balance test(Balance system SD)
2. Dynamic standing balance test(Balance system SD)
3. Gait characteristics(GAITRite)

|

Thoracolumbar extension exercise
10mins/a day, 4 times/a week,
6 weeks training (+NDT treatment 30mins)/
Main movement= (DThoracolumbar extension
@Lumbar flexion

|

Posttest
1. Static standing balance test (Balance system SD)
2. Dynamic standing balance test(Balance system SD)
3. Gait characteristics(GAITRite)

|

Data analysis(IBM SPSS Version 19.0)

I3 1. AN ¥ ER

MIARRY 71ZHE ad= =
ZFHIRS  stretching & Gymnastic 5
@ og @Thoracolumbar extension 1-6 RPE 20
= =2 @Lumbar flexion (ZF 43) (11-13)
H2RS stretching & meditation 5
= o
2. MBENET U Yy



SE SR et 258

orgst

0| BN, SH7Y 2 20| 0xl= & 489

Ho

2.1 MEyEy
1) B, 38 7Y dds
SD)

B4, 54 718 #358L S 98 v=
BIODEXAF] Balance system SD(Biodex Medical
Systems, Inc. / USA)E AREsHtHIH 1]. o] #H]
= Bt A, & U, 9502 22Y = & 9%
Uy zo g B BERES Wolo] ¥l & 4= Jl&=
TUE, FAAS S5k AN, AR BAS 3 A
FEQ EAE A=E Y57 A3t ZYE So8
‘g=lo] girt. o] Hl= P& (static)?] AJEiet 1-12%
A9 53 (dynamic)Ql Aol & 9 Jdo] 7hs
st EHO| EQFYS A= A|AFS nlojZ2mg
A4 715F d=oflolEle] Qs 2AH S EHY
4 1-1294 F g 10] 7P ERbgsh, 1224
B 255 BEQPEt =Tt £of 1 19 Hs) A
O & HYAQl HHE AT 3 Ag= EFET
AP IS 245ke TR 5o AT A 43

a, b, c, d7Fol x&tyE A I, I, I, V2
Wrolx|ar, Z4zke] 92 55 FES] PgHE AH
oA dFG7HA] 209 HFE HERATh a- I, a-1I, a-
I, a-IV(b, ¢, d= "EIZIA))9] 34 A3t &, &, W,

5 o3 BEE YA =Y, 1A A5, H/EE
A, /5 Ae+= AFER Aol &Y= Y
2t} o] 4 AL7t #2rE A3 2 B2 A
ouetA Hrt. o] 9] FFA W A& r= .80
(17]elct. &4 4|9 Fei= (1™ 2] At

il
I

H7|(Balance system

i

Postural Stability Testing

oi 2§
o’ o

3
i

a8 2. 28

2) EHEMAIAE(GAITRite system)
E dFoMe I =Y EPe4E ot
7] 9J5ko] GAITRite (CIR System Inc. USA)E o]&

3}t GAITRite systeme R3] A|7Ha, Z7HA
[4F EAS=T AL} ggido] A5dE AHIE
Zo] 366cm, & 61lem?l AA4A] H To = 13,824
MY A A7 BElo] 29 80HZ9] #EEE 4

E $35t] ol& JEE AE e Ho|A A&
dAZ" HFEHZ Eo]A GAITRite Gold version
3.2b AZEQJO|R Asigitt. I 84 F ES
Z(cadence), RPEL(velocity)S B B4k
o] AA &AA AFEE= r= 90(Portney &
Watkin, 2000)°]1, HFt e £%0] nE By =
A A AS(ICC=.96)F 0.960]430]tH18]. Y &
A A|A" = (O 3] 2k

= = ¥) .
| ommw
S — ] e 3 P s |

ws O = we

L

a8 3. HARHAAHT|Y|

3) Wt

2 Q7o) 7} e G ] 9o 22t
e Wkl WelT ke A AN 25
o GRS 4027 A4le] COGE BUE 4] 3y
FHow YASES SAL. 44 39 58 B
staticREO, 54 39 52 Wk 94 80K 5
U317 SAEGI. 338 ST, FEake 44 59
o ®Hee Brls 24 A oRel o dolg 24
sk me e Q2 F AASIAh AARe] 2] Ao
wet 2o wo| ImAo] Zusto] ixju|E o 2 iE
Im7H) 29 SiES sioic) 18] A B ¥ we u
o4 2819 NS AAIst] skl

3. A=

E 19 A=A EE IBM SPSS(19.0 version)S
o83t E FEO SHFE FHAI EFHAE 4t
Z35to] A stlet. | PAF HA| Shapiro-Wilk
A A% st digxte dnty B2 71eBA




490 $=EREIXSISI=2X] '20 Vol. 20 No. 9

£ ARSI, tdAES £ AT XolE H|sH|
9J5te] S HE -AX(paired t-test)S A-L3FT
IEFYE vaE o] YR (two way-ANOVA)S A
Alstoleh. AR §9 452 p(058 AAsIH.

0. gpza

1. QF8 oryst 250 T2 HM|Y 253
st 21}

2% oHgst €5 A Agwel 44 V1YL 3

o
o

3.45+2.78% UrEHOU% /37 M5t 25 AA &
B 1.04+£0.3608 Uit Zasts A3 B9
on SAHCE {3t Apo|7F Ve THp<.05). 18
b bxgods 238 s 25 A g
2.16%£1.520014 A¥ & 221+1.07& EoAE A
< B3lon BAHoR {o3t Aol vehtA] gt
Hp».05). LY 15T A7) A5 AgolA = &
ot zpo|7F e th(p(.05). 85 QP 50l
gt 34719 A d3ke (& 3]9 2

AR A= t p P
AS(14) 3454278 1.04:0.36 5684 000"

T™xG .027

HEF(13)  3.87#1.61 3.74x0.74 702  .640

gt "Wo+EEMERL Al Groups : paird t-test, *pd.01, **p<.001,
**%5.000.TXG:IE XA [(two way-ANOVA)

2. Q&R OPYst 250 M2 SX 7Y 5
Wz}

16 069E UrEME} 4714 TXV}«‘E T A
Sk 21E Helow FAFCE {O3t Ajo|7t yEt
FHpC.05). IHY i 2FollAE 835 st &5
A Bt 2.16+1.52004 AF F 2.21+1.072 E°HA
= AL Bor BAHCE {ogt Afol7t YEht
A USHpy.05). IFI A7I7He] AoA-golA F
tAtolof] F-oJgt Apo7F e THp.05). 857 <t
A5t 250l tist 54719 A% Ak (& 49 2ot

ASFA(14) 2924127  1.67+069 5083 .000™

™G 014"

OEF(13)  2.16#1.62  2.21+1.07 .856  .751

b TWR+EFMXL Al Groups © paird t-test, *pd.01, **pd.001,
*x0( 000.TX G 1E XA (two way-ANOVA)

QFH s &5 EHPsE
45.16£27.672 Yepgon, 935 QPgst 25 AA|
T BT 59.93+30.32% YRt Hgsdo] $A]7h
S7kke 23 BEon BAZHoE [olgt Ajol7t
UEFATHp<.05). 18U dixtole 955 oHgst
5 A HF 44074365904 A¥ =
45.08+28.54% EoHE AFS Eon BAZHC
2 |93t zo|7F vehbA] egttk(p).05). 12y 1



F0 A7) A AgolM F AEArelol fefRt A
o7} b tH(p<.05). 855 At 25l digt 2
B8 Addde (& 519 2ot

H 5. 9FH 2F § HY 539 M- Ay
10l H3S3(cm/sec)
AR ME t P P

ASF(14) 45.16:27.67 59.93t30.32 -3.392 .004"

TG .048"

o

HZ=7(13)  44.07£36.59 45.08+28.54 -1.457 .855

25 WH+HEZEMRL All Groups - paird t-test, *p{.01, **p{.001, ***p{.000.T
XG:IEXA7|(two way-ANOVA)

o] AT HEF BAS oz AR ohyst &
% mRIRe ANste] AnE e B, S
gl 2ol ¥a} AyE Edig =9 st gtk
A2 HEFoR AAIFFC] FuAH Hope] g
L H|ZJARA el & AT, 28 kg EQHYSH Al
F9 5oz ) udE A4, B Asje} ¢
2550 AL T 28 ok 3K 7]
2 g olFA earl SFATH19I[20]. o]’ &
7 Pget E HHd AFE *Hﬁllilii 2119 &
ToIA 8EEAENA AL £S5 ol8sto] 85 <
g5t 252 A8t 141—‘1 71‘%1 sEEES A%
AA| E8AFNA F-, -5 T2 FAT
3 BASHAA, [22]9] %%LOHH 25 et 5
=2 A8 W B &5 A, & AR 2 A&
A felRt Aot utal Hasieirt. EF vhd Hof

oflt

_>;

l‘

N' OIF rlo

o RS o AT et 5 ANSGE 1
54 297 Dol folsH 271 shgla ARkt
e [ERCCE

Oﬂ tﬂr% 4 4344 Ve uA

2 St w54 o Aol folsHAl
7}H Mth SFATH231124]. 5 F HYP £of J7t
T e & 25e B 8 st At vt
=o[25], £ AFolAE @55 ISt S50 wet
g % =Y £=of 9l %BW Aolg B
A5 AASL ot 2R 45 43t 1%& J
8 23] SHIE 750l EoAAL AHRY| B Vs
A5sto] Uehd dute saEc E13 HEF 8
AEE gt S50 2L 2% 717 oigt wE
AT A B 2HA At UEhtes A2 2
SHltt [26019] A+ A3t 2 A9 fAksk A|Ast
I Qleh B HEo] golA|1 £&=7t 57t ke A
2 HEF FAolA bt 932 &5 RIS A
otk AAH, FAHo R FHAR] =g FeEt
dEt HEF S 2R os 4949 7lsel
Lotk & &= itk o 7HA] 4 EAE

g 7127

o

it

r

e
N

£ Byl 50 & W
T e caa%cm T2
oleh. IgThe thopy 9T B0 Qs &% meod
3 95 270 LT e Fasitiy ot o
2 W55 SRl RE wolA theker 223t A
£40] TIPS AT St HEF A50) 44 7]

olr

F5ol B & Aotk EF AY AtoA=
ot 22T B 25 ETE27] ol8%t AT
o] AT ERH 0T HEF TAIA AAH 4l

A 59| FEE AF gohd 53t S5 € A
o poEr) iR AY e 888 A
A% RS o AASIR o HuH] SMF— o
Ao & 7|H EE ol8ste] ATE A4S Tt
AR A7}t thah HE3E Aot ﬂ% =
A3 AYAE2 HEF A} S45E t27] o
| A1740] £A1R1A] o] LA NA] Eelstal o] gt
Q12 5 T2 oA ufe- Fa35t Q4w drkE
93 AY RS Ag Aol w59

ﬂi'ﬁ;&rﬂ'



492 &=ZH=5EE|=2X] 20 Vol. 20 No. 9

A gobd Fow PekET 2% AL AeA
A stetat 2] Aol we tepgel 85 xe 9
Hgo] Moty WerEh Hetd 2 AT ZuE
Bz HWE% B0 ot Bk SEmeay
3} 857178 ol8sto] B} Hala S HEF
IS o NRA Hio] o|Folurkd iy
ol A3} Uepd Zow woElh Ea 4214 o
o Q78 Fol AAAQ HEF | AT LFu
39 Aol Fasleha W,

V. &8

o

| e HES TAE Wdor 957 oPgst &
ZRIWZ Hg3sto] F4, 54 P HPo] vl
= HSkE 89l shgler o ivte A2 vt

N oft

s
i)

AR, 833 5% 29 o5 x2a F 547
Y Yo EAHOR st Aolg Btk 24,
R%5 QHgsl 2 9% 22 $ 54 7Y 29
oM BAHOE fOI% Hole Rtk A, 85F
oPgst 18 95 M2y T BAEAoI AL
2 ROt AolB Heth JIAG AMIHE BE
FeIet Aol 2 Brk. olefet Arhe HEF B
255 250 BaKol A] H1 855 Hhet choy
3 0% DRI B9 AANR L AYEA £
2 % 92 Ao WehErh TRt Ad ATe
£79] Fjtto] o]l Ao Holn] HEE
o gzl 3HEA 7127t ol%o] A Aolck. AR
Hoz wWEF A4S oz a7 Agstchy
B2l Qg BAI9 2ol HelA Aol thet AT
Bgo] nlgstgich. ¥EF Bl FEut Aeld e
o] sfoto] vhS- Fasicha FekErh ol 7o)
WAHS Beste] 05 mRIRe AAdT W
% oo 4] AoME FHH dFL WA Roz
A He 279 thepol AT A%H 9% &
23 489 A7} o|RolAokArk.

offt o

o

|

o
ra

(1] WRMZEAA, 20089 AHY Y% EFHILA,
2008, (http-//kosis.kr/).

(2] HRRISEAY, AFFEo &4 27 H 24, 2018,

3] MBAY, U A 4ED), A& SEAL 2000.

[4] P. M. Bath, Prostacyclin and analogues for acute
is chaemic stroke, Cochrane Database Syst Rev
2004; CD000177.

[5] A. Shumway-Cook and M. H. Woollacott, Motor
control : Theory and practical applications, 2nd
ed, 2001.

[6] G. Verheyden, L. Vereeck, S. Truijen, M. Troch,
1. Herregodts, C. Lafosse, A. Nieuwboer, and W.
D. Weerdt, “Trunk performance after stroke and
the relationship with balance, gait and
funcitonal ability,” Clin Rehabil, Vol.20, No.5,
pp.451-458, 2006.

[71 F. N. Scott, A. M. Gerard, and A. B. Lisa, “Hip
muscle imbalance and low back pain in
athletes: Influence of core strengthening,’
Medicine & Science in sports Exercise, Vol.34,
No.1, pp.9-16, 2002.

[8] T. Tsuji, M. Liu, K. Hase, Y. Masakado, and N.
Chino, “Trunk muscle in persons with
hemiparetic stroke evaluated with computer
tomography,” ] Rehabil Med Vol.35, No.4,
pp.184-188, 2003.

[9] C. L. Hsieh, C. F. Sheu, 1. P. Hsueh, C. H. Wang,
“Trunk control as a nearly predictor of
comprehensive activities of daily living
function in stroke patients,” Stroke, Vol.33,
pp.2626-2630, 2002.

(101 A3V, 2HE R 735 29 Jer HEs &
RO] £7)5 3BT X A 225, QNS TEHY,
HPARSHR}=E, 2007.

[11] M. Karatas, N. Cetin, M. Bayramoglu, and A.
Dilek, “Trunk muscle strength in relation to
balance and function disability in
unigemispheric stroke patients,” Am J of Phys
Med Rehabil, Vol.83, No.2, pp.81-87, 2004.

[12] K. L. Moore, Muscles and ligaments of the
back, In Giles, L.G.F. and Singer K, Clinical



LHES A0 et 2FF

orget 30| YH, SHFY & A0 Dixl= ¥ 493

anatomy and management of low back pain,
Oxford. Butter worth-Heinemann, 1997.

[13] M. Trueblood, “Rehabilitation of Gait in
chronic stroke patients,”
Vol.83, pp.566-581, 2003.

(14] ¥s8t, FQFF 25 L2 7o) 257} FJ=
7Y 7 5] PJAE I A, B0
s, AARsRel=, 2010.

[15] 738, S, 7948 o] ARl A3AEo

P TEASEIA, A39HE, ARz,
pp.285-293, 2000.

[16] M. P. Reiman and ]J. Matheson, “Restricted Hip

Physical Therapy,

o=

Mobility:  Clinical  Suggestions for  Self
Mobilization and Muscle re Education,”
International Journal of Sports Physical

Therapy, Vol.8, No.5, pp.729-732, 2013.

[171 H. M. Pereira, T. F. de Campos, M. B. Santos,
J. R. Cardoso, C. Garcia Mde, and M. Cohen,
“Influence of knee position on the postural
stability index registered by the Biodex Stability
System,” Gait Posture, Vol.28, No.4, pp.668-672,
2008.

[18] C. J. Van Uden and M. P. Besser, “Test-retest
reliability of temporal and spatial gait
characteristics measured with an instrumented
walkway system (GAITRite)” BMC Musculos
kelet Disord, Vol.17, pp.5-13, 2004.

[19] S. A. Sharp and B. ]. Brouwer, ‘Isokinetic
strength training of the hemiparetic knee :
effects on function and spasticity,” Arch Phys
Med Rehabil, Vol.78, No.11, pp.1231-1236,
1997.

[20] R. W. Bohannon, “Recovery and correlates of
trunk muscle strength after stroke,” International
Journal of Rehabilitation Research, Vol.18,
pp.162-167, 1995.

21] §&8, AL & o/&er 87 P35} 250] THY
LRELRY] A F&E7 A7 B G A
gt ke, AARERel=E, 2010.

[22] 3|5, 27 oFFS} 25 P 2 BE 559
ZFYE B, ANHER sk, AARFRI=E,
2005.

(23] AR, Al Y3} £50] THY HES 2R Ak

1

=28 & 78 77} & 2Fo] njRE FoF AL sh
o ek, AR, 2008.

[24] M. Karatas, N. Cetin, M. Bayramoglu, and A.
Dilek, “Trunk muscle strength in relation to
balance and function disability in unigemisp
heric stroke patients,” Am ] of Phys Med
Rehabil, Vol.83, No.2, pp.81-87, 2004.

[25] P. C. Felipe, B. R. Fernanda, and B. M. Carlos,

“Effects of a program for trunk strength and

stability on pain, low back and pelvis
kinemetics, and body balance
apilotstudy,” Journal of Body work and

Movement Therapies, Vol.12, pp.22-30, 2008.
[26] A15A, L7 EEFY FFES0RE BRI X8t
L7 LY} 250] X #Fo] vjAl= FFE A
st ojshe, AARRR=E, 2006.
[27] A3, “EE o]8% F5 2FTLETH0] 95 <t
730l viA= 23} TeAx=AA], A|18H, A6
3, pp.921-928, 2007.

X Xt A
% ¥ 3(Won-Ho Choi) A3

= 20034 2¢ : &gty EEX| 8
st (BRI =AAD

220109 2¢ : Q™ste A-53k
(BFAh

=20034 3¥ ~ &4 @ 7Rdostn

S A=

B

(FA o : Axxz o5 & EE|x|=8}t

Al A(Won Shin) Eskeilsl]
2200349 2¥ : A-skw A-85kat
R

= 20084 2¥ : A sty Al-sstyt
(A&satap
"20139 39 ~ @A : Bt

smztsl} Had

(BAECP @ 28 & AZ2 DX TS



