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Abstract
Purpose: Individuals affected by stroke present with changes in motor function, balance, and cognition. The pur-
pose of this study was to the correlation between motor function, balance, and cognition in patients with stroke.
Design: cross-sectional study design.
Methods: 67 stroke patients in the experiment were included. For evaluation of motor function which is Manual
Muscle Test, Range of Motion, Modified Ashworth Scale for spasticity, grasping power, and balance was meas-
ured using the Berg Balance Scale and Functional reach test. For evaluating Cognition which is Korean-Mini
Mental State Examination.
Results: The results of this study's motor function, balance, and cognition showed a significant positive correla-
tion (p<0.05).
Conclusion: The results indicated that motor function, balance, and cognition were significantly correlated with
each other. Therefore, it is suggested that to improve the motor function and balance of patients with stoke, it
needs to evaluate the cognition and the motor function, balance, and cognitive training should be combined.
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HEFold HE AEE= ddggolh, ¥ 4o Edo] Tt ¥o o 55 Fofrk vehe Hdw
2 %ES 2 (Sims2} Muyderman, 2010) -2 uete] 735 oF, A8 S 2 7] 3 Apdedo]m A0S 83%E
A BFAL JTHEAT, 2019). HET B o] F ARbAQl ol A E B, HEF 4] 40%7} o= F =9
71554 £ 7HAA HaL, 15~30%7F A 2Es el &zt Tntel] Z1sdell, QUAel, A2l 2ol
o1l 5 o8] PSS 7HXNA Hi=ul(Zwecker 5, 2002) HES WEolF kO] 16~30%7F Q1A EE
UERH, AR &4 HEFT F 7 Aol 98-S vAA s 240t Appelros2} Andersson, 2006).

53] HEF WA o] %9 FFAFAIE 5437121 371 oldlell= A4 ] 57](post-lesion reparative mecha-
nism)°l| &J3to] o= FEIA| = AFAZR 3|52 ThESHAIRE T VR A4S 35 e vuE)] Ale Ao
2 A Qdrh =3 o &4 F 57152 ol THIVI(EE 12708 FolFoll= o o] sl §le A
7} ol G741 FellE V1A ¥ rh(Langdon?} Corbett, 2012).

72 A 7)s s WA AA7F A tkPiek 5, 2004). A7) 5E HEFT AL Aol QAR 9

of A% FAFow FAlE o] glorn®E AVl FHES BX ]‘jr(Rockwo d 5, 2007). 214]7]5 9]

2 4 5 585 FolaiA] Hotok & A1 FhAE Q1A]7]5o] $Ab
Vel $eh(DeLisa$} Little, 1988). Q14| 2} A1A] &0 W& ShARERE ofje} QIR Fo| M Q1A 7] 5
olo] wol #-g-o] HtHGreen 5, 2008; Kraft, 2012). A4 -5& 7|fto =
< g QAukar Itk Cotman 5, 2007; Kramer®} Erickson, 2007; van Praag, 2009).
AA FFARE E7)%5 35S WA dEHEHEHY gE
d3tato] Es 3]sk Alolth E o] T W= 713 g5l
5 Q Al =™ (Fabel -5, 2003), &= &ato] AFET S} AHA 7EAAd o
A7} B35k P ri(Adlard 5, 2005; Vayman 5, 2004). 71 £]el &= 574,
H(Colcombe 5, 2006), x| FFE5 9} 8H55 % (van Praag 5, 2005), A&
%0} FTHCotman} Berchtold, 2007).
bl Al QLo ok ApA M ] ] EAE &3] I EE EAIE F dhvkolth(Deant Shepherd,
1997; Roh, 2017). @ olgk gk 7iR1e] el Sl thakst b 243 o F- 2R E WA #]= A8 Fo 4
goll ogt 533k g ul(Berg 5, 1992), weHE3S BAASH] flate] HES Ak A v 4 A=
ZHAA H A Harley &, 2006) AHAIE Z4Ast7] 918k A1zt 7HzE A, A S 3 A RE ool 3
oluf &A1 L] SFelA ool A dFel A YERd 4 lthBarclay-Goddard 5, 2004; Kim¥}
Hur, 2018).
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1. oA~

AT AE A HdelA HEFORE WS vk 32t 6785 o=, AT tidAtelAl d5-2] At
9 HAS AYsh & FoME wjEsto] FoE 78 & Aol ApEA o ® o AE AR A5k
o AR A VS HEFCR Ak WA 67fE o)ito] Aaskal, AgAke] 1hdst AAlE wE g
S+ s8] Sli= AKKorean version of Mini-Mental State Exam; K-MMSE 173 ©]’H) = 3}t A9 7|+ 2=
A F Aol AR e Agko] Sl &b, AlZFA Aol B AJof AEo] Ql= Ak, Ao HA o whatod
AlE 55 F A7l sYskA ek AL 28a Hto] & ATReE AR N'E;gOﬂ Frofgk Aol e A=
SFATE AT th Ak A®S Fat 57614 o], A 1664 cmo] AT AT 66.41 kgol . o.m mpu]S -9
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1) 2Ix7|s &7t

T ;Ao QA eS Hrkst]l flske] sk=E 9Al el ZAKKorean-Mini Mental State
Exanmination; K-MMSE)E A3}t MMSE:= QA 58S SA 3= =72 AR #|a1 QI tK(Folstein &,
1983). AI'HE, 719, 7 Hs 9 AL 7193, o7, ol W wdow FAEC] jlom AFE
Chronbach’s ai= 0.98= R.$IUHChau 5, 2014).
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2 AFNAM = T4 82 WL 78 F 5 (Berg balance scale; BBS)E ©]23F311, s &AL 7154 A
7] 7} A}(Functional reach test; FRT)S A5t} BBSE A7 3119 #8583 Hrlslr] Y& ugkd A
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HRlo] FEHRle vA= FFAA Hots fdl FFEHE At B A4 FoE 0.05 ol

. |d+23

8 WS 7H] A oA MMT/Fi= MMT/Ab, ROM/FS} ROM/Ab, FRT/F, FRT/S, MMSE, ¢}8 -9
AR A S YEFL I(p<0.05), MMT/Aboll A== ROM/FS}, ROM/Ab, FRT/F, FRT/S, o}&] §-2]%F ko] Ab#l
UERATHp<0.05). ROM/Foll A1+ ROM/Ab, FRT/F, FRT/S, MMSE, 218 2]t ko] A#adAS vl
(p<0.05), ROM/Ab®l A= FRT/SOIA, oF& f-2]gt ko] Z3i3aAIE e th(p<0.05). BBSS] -9~ FRT/F, FRT/S,
MMSE 2%t ko] AaaA S e W (p<0.05) FRT/SIA = FRT/F, FRT/S, MMSE 2] 3 oFo] Aatv A =
UEFHI(»<0.05) FRT/Si= MMSE 2]t k9] 4 #3AIE LEFATHp<0.05)<Table 1>.

o

Table 1. Correlation between variables (N=67)

variable MMT/F  MMT/Ab ROM/F  ROM/Ab BBS FRT/F FRT/S MMSE Grip

MMT/F
MMT/Ab 0.782%*
ROM/F 0.368** 0.354%*
ROM/Ab 0.277* 0.372%* 0.688**
BBS 0.172 0.133 0.187 0.207
FRT/F 0.333** 0.298%* 0.289* 0.145 0.392%*
FRT/S 0.280* 0.320%* 0.393%* 0.357** 0.304* 0.490%**
MMSE-K 0.259* 0.155 0.281* 0.103 0.343** 0.404%* 0.332%*
Grip 0.480* 0.594**  0.499%* 0.448%* 0.238 0.172 0.296 0.029

*»<0.05, **p<0.01, MMT/F=Manual muscle test/Flexion; MMT/Ab=Manual muscle test/Abduction; ROM/F=Range of
motion/Flexion; ROM/Ab=Range of motion/Abduction; BBS=Berg balance scale; FRT/F=Functional reach test/Front;
FRT/S=Functional reach test/Side; MMSE-K=Korean-Mini mental state examination

$Z27)%50] Q1x o n A= JES BAE Aa MMSES] MMT/F(5=0.259, p<0.05), ROM/F(5=0.281, p<0.05)
= © ZO% YELT<Table 2>,
$Z27)%50] & A= 9SS BA3 A3t FRT/FOl MMT/F2HB=0.280, p<0.05), MMT/Ab(5=0.320,
p<0.05), ROM/F(3-0.393, p<0.05), ROM/Ab(3=0.357, p<0.05), +&(5-0.296, p<0.05)°l 2] st FEF-S mX= F S
Z YEFYT<Table 3>.
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Table 2. Motor function on cognition (N=67)

variable B B3 t(p) VIF

MMT/F 0.392 0.259 2.078(0.042)* 1.000

ROM/F 0.037 0.281 2.362(0.021)* 1.000
MAS 0.037 0.281 2.362(0.021)* 1.000

*p<0.05, K-MMSE=Korea-Mini mental state examination, MMT/F=Manual muscle test/Flexion; ROM/F=Range
of motion/Flexion, MAS=Modified ashworth scale

3£ 3. Motor function on balance (N=67)

variable B B /(p) VIF
MMT/F 0.716 0.280 2.263(0.027)* 1.000
MMT/Ab 0.953 0.320 2.591(0.012)* 1.000
ROM/F 0.081 0.393 3.415(0.001)* 1.000
ROM/Ab 0.067 0.357 3.061(0.003)* 1.000

Grip 0.077 0.296 2.280(0.027)* 1.000

*p<0.05, FRT/F=Functional reach test/Front; MMT/F=Manual muscle test/Flexion, MMT/Ab=Manual muscle
test/Abduction; ROM/F=Range of motion/Flexion; ROM/Ab=Range of motion/Abduction

ark BAHOR dofuAL HEF F X FE) oli= ke 2.9 1 oJafe] 1y

7
gk 4= 9l &3 o] th(Pohjasvaara 5, 1998). ©]# 3t Al 753 QAT E Y] TAR QIS A F
FHE AAFE A EsHAl Ha, el oEsHA HERE FAe Siquality of life)S A 5 Slth

2 Aol A= MMSEe] MMT/F(&O 259, p<0.05), ROM/F(3=0.281, p<0.05) MAS(3=0.281, p<0.05):= -2] 3 4
e W= Ao E Ve T 5 AA 5 ST A TS AT TS (p<0.05) A3 AR e
A3+E ATt Mullick 5(2015)2 ﬂ%" 2] QA 7)E Aot A E 3)E Ato]o] HRAGS A A

TollA 2] A} x| e} ARkAQl - 2 35 Fholli= AEs AR (=0.43; A= 731 CI:0.09-0.68, p=0.014)°]
AATE AF-ZQ1 A 07 A K SrS ul F3 7] 5 (executive function) ¥} -5 3] Alo]of= A A J#AIA 7}
A TH=0.48; C1:0.26-0.65; p<0.001). T =7} 5 3]& Alo]ol A= 2] 4aaA(=0.25, C1:0.04-0.45, 1=0.48,
CL:0.26-0.65; p=0.023), 7197} &% 3|5 {rell= A#3AI7F 9 TH=0.42, C1:0.16-0.79, p=0.14).
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AAA 7eade f84de S 5 th(Paolucci 5, 2001). ©] & & AlAA,
At Al ¥Rk ol o], YU E, APFES =o|W(Hendrich 5, 1995) S| 8H]E A5 A7]=(Belgen 5,
2006) 52 Q9o 7 g3y Fr)

2 ATl Es7lsel 7@l A= IHAEAe ¥ ZY, FRT/FOl MMT/FSH(5=0.280, p<0.05),
MMT/Ab(30.320, p<0.05), ROM/F(/30.393, p<0.05), ROM/Ab(/3=0.357, p<0.05), 2} °ll(3=0.296, p<0.05) 2]t
o] JTS v|H = Z o0& YERGTE 9] Van Nes 5(2008)0] %5753 ¢82] AaAdA 7} vk A+
o] Ao} AT (p<0.05). HEF ] MDA oF2 ApA A FAE o] &5 HAE FHT A9 = W7o

=
Ael, A B2, B8 FE WAL S AS R, oleld £575e] wael 235y PYIE IS

r+

Shin $(2016)2 ¥ &% $H4} 302 A O 2 45 59 33] 3084 & 123] S<F A3+ 159 lA
ANGA zo} A7 AGARE AASH, =T 15‘3301]711% ARG TGS Al = AF A BBSHE 7L
39.77 014 46270 0% frelshAl S7FsF AL, tlZRarel A= 39.9904 4322 F7hste] BAIA SR {2 Ajo]
(P<0.05% AP vZ2T BT B2 T Michaelsen 5(2006) ¥EF 32t 114
A A 0] W= B 8 Y TS AlSESlS W = ZqT(x =6.07, p=0.048)% 2] SIS *&Xl-ﬂ
T Ag TS (=795, p=0.019)Z AAHSZ FAXNOE FoSI3tE HET FAl= 540 24
APA A 2 sdo] o] FolAA] ko, % s £A7F vHAA HaL o] & Qlste] 7
Holzlk, Atz Aoyt HA 8] A6 o mA dAt=e] S Ak,

a 4] 29 ool AfF 9 LHES] TEE A 2 5E PHoR YK

AZFE T} Lephart 5(1995)°) w2 AF=e] 541 4ol 7542l A
of 2dsh= sl Tk TaL o}OﬂE}
o2 Azt Az YA = Ao} AF AL TS v x| A= 54
Aol St =kl *@ﬂﬂv} oA H A 7)5 #F ] A= AL FA
o] YA A &3} A 9] 7)5E Ads= A ti(shoulder girdle)Z4 23} 555 4
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A7 HEFT A AAVS, 7, QA BAE LdobR Ak skgl o, 53] AAV]so] AAl Vs Yl
Tl mA= AABAE A48, 271 14%%?}74«1 AN 27 AFA 571 | AA7 55 H7lete] &
A 2Ol MAA Vs TS A e ZEIHA JAAFAS WS Agtstaa £ AFE s
Atk HES At 6782 R AV, 79, A Vs aAE vl A & Ay, A A5
T, A grell= 7o AAATE AT p<0.05). A T8 WTE 1] AHaA T AA Vs A oA

FRAA AN FoT FHAATE ANTHp<0.05), 1Y AAV s FGAME FoAF A i
(p<0.05). = A5 Fsto] AAVs, ¢ &, AT Fost AudATE dES & F Sl dow E AT
A} 9ol vefet A WS WAste] HEF Sl AL Aol 71x ARE Agstaat dh
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