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Motor and cognitive function according to level of physical activity

in stroke patients
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Abstract
Background: In the rehabilitation of stroke patients,

regular physical activity is very important not only
as a treatment for maximal functional recovery but
also as a strategy to prevent the recurrence of
stroke. The purpose of this study was to ob-
jectively measure the amount of physical activity
in people with stroke, and to examine the differ-
ences in motor and cognitive function according to
a level of physical activity.

Design: A cross-sectional study.

Methods: Physical activity (GENEActiv), motor
function (Fugl-Meyer Assessment), cognitive func-
tion (Montreal Cognitive Assessment-Korean ver-
sion), and the Korean version of Modified Barthel
Index were evaluated in adult stroke patients with
hemiplegia.

Results: There was no statistically significant dif-
ference in the level of physical activity according
to the motor and cognitive function. There was no
statistically significant difference in motor and cog-
nitive function according to the level of physical
activity, but there was a statistically significant dif-
ference in the MBI (p<.01).

Conclusion: As a result of the difference in the

© 2023 by the Korean Physical Therapy Science

MBI according to the level of physical activity, it
was found that the more moderate to vigorous
physical activities are performed, the higher the in-
dependence in daily living. These results can be
interpreted as that the more often you participate in
physical activities such as physical therapy (gait
training), the better your independence in ADL.
Since regular physical activity participation of adult
stroke patients can improve daily living perform-
ance, it is considered necessary to participate in
physical activities such as continuous physical

therapy.

Key words: stroke, exercise, fugl-meyer assess-
ment,mental status and dementia tests, modified
barthel index.
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I.A &
AA| FEe- oA &BE ol Fo U= =2 2ol Qs B B Al %49 S E (Caspersen 5, 1985), 4
W &g, o7 I DF, A7ARA '] 9] ol s 2 A S S e &0 E3HE Uh(Fletcher
5, 2018). A A Egol et B2 A=A A A Q] AADFo] Z7|AEE B ot Ad A A3 Al
g i, oS 23 v A U HEF T S AT Algtel avtdoleta Fgskal sl
(Bergeron 5, 2019; Crooke -5, 2020; Warburton®} Bredin, 2017). =3 A A1E52 A7 /AE 7HAE
wrk ohel, alele] §9e HE AAYE AskE FelFi f8d PHoleki shitkErickson 5. 201
Kos¢ak, 2017; Rebar 5, 2015).

T AR A A EE ol Bl QIR ofu e} ol Q1) AA| 2/7d M /AR 278 A1 A A7kl w9 a7 A)]
QS ux= Ao AR JrhAdan, 2016; s ek A, 2021; ¥Hu]A 5, 2017; Martin, 2013). o<l
< vl Qlol| Bla] A dErEt Algo] vropxw, AduAghe] fg eQlo] TR 1A Al AAEE
Fol = Fofllef Al Slo] A ojrhFH Y 5, 2014; Anderson¥} Heyne, 2010; Berglind 5, 2020; de Hollander
2} Proper, 2018; Lobenius-Palmér -5, 2018; Suarez-Villadat 5, 2019; Zwinkels -, 2018). B3t &% 2x}2] A&
of Jlof Htigte] 7|54 35S g A5WHoHA HEFTS oY 9 Ads “LX]E‘V] Qe ko 2 Al
FES o] £33l AE0] Eojutal tKGallanagh 5, 2011; Kramer 5, 2019). A A A &% Hol= =3
T A oA A7 ok AT 4] As FATIH(EES T ral 2021), HET E AL A
& Fint ofy e 50 Al A EE o] FelthE AMYE, HET A, A2AAE s wE T
QouZ AAGFS FXIA Ak UPD} HE 3 QltkKang 5, 2021).
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Table 1. Demographic characteristics of participants (N= 15)

Valuable Category N (%)
Gender male 15 (100)
< 49yr 4 (26.7)
50~59yr 0 (O
Age
60~69yr 7 (46.7)
= 70yr 4 (267
hemorrhagic 5 (33.3)
Type of stroke ischemic 7 (46.7)
other else 3 (20.0
left 9 (60.0)
Affected side right 4 (26.7)
both 2 (13.3)
Time after stroke =2yr 15 (100)
severe 10 (66.7)
Degrees of disability
mild 5 (33.3)
high school 8 (53.3)
Education college 5 (333)
graduate school 2 (13.3)
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Frrskglor], daw FYEATE B PYBEINS e

1) 3= 715 E(GENEActiv; Activinsights, UK)

GENEActivi: AAZ-g2] ZEint ofle} /24 w55 S8 7 0e 35 7ISeA=E, 2717 &2
(43mm*40mmx13mm) 7HH-9-7(16g) 10m7HA] W7]50] Qlom EEAA Fe= v gA 288 5+ Sk
(Huberty -5, 2015). W A3Y Aol A ol UEERE off e} Q13 Aof] 4lA|gs 57 Al GENEActive] -
Sk B (1=0.87~0.88, p<.01, W7 5E=0.90~0.99, 5°]%=0.64~0.91)2} A1 F] =(ICC=0.7)5 H.118}3L $)TH Antczak
5, 2021; Fraysse %5, 2021; Nightingale, 2015). 7F5 =415 S8l 4% vlolE & A% 10Y T H4 446 Hx
10A17h 9] 28 Al7ko] Bk, 3% YA OB GENEActiv A58 & 73 (version 3.2)S AFME-3}H]
1-epoch™ WM, T gh& 7|02 47HA AASsTH(3:A e ALGE AASs A AA s 17
T AAE ) o E skl th<Figure 1>

Figure 1. GENEActiv

2) F20l0|0{E7KFugl-Meyer Assessment : FMA)
F2ntolo]F7h= Brunnstom®] 3% WHAE 7132 HEZ Fo £57%5S FA 07 Frke] ) A
B AR, A 8 2] 957153 2hE AALSTHFugl Meyer 5, 1975; Kim 5, 2021). 2 A7olE 2
NEee AAklgon, 72 Gl e 2 5 ek 09, FRAow FAE 5 gk 14, gds)
F olrk 2302 WAk B 100803 667/5H 34O WAL £35S A9 A9 &5

o] 55 2n]stti(Rech 5, 2020).

= AA|7}= Nasreddine 5-(2005)°] 7lHs ZE2] & Q143 7HMontreal Cognitive Assessment:
2 Shero] Ml 1l Bl T HUE AR A E A7) s HAETOltHLee &, 2008). HEZ]E
ARG 7= AL FA] A1F] % (cronbach’a=0.83, ICC=0.92, p<.001)2} EFFE(1=0.87, p<.001)7} =71 EFLO
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o, Stk EEEE AX]EH 7= =2 A% 5 (cronbach’a=0.86, ICC=0.75, p<.001)2} EFFE(1=0.65, p<.001)E .3
o g 2E S IXF7E 7181 3E), AeiteHedE), AAHETE), FAH0TH), ATEET),
2]1 719923, Ao1Q@E), AFH1Fd )= Brkekh, T4 308 WS 7IEoR 237 ool Ao
Edaakcli=

4) =22 $£XHIEX|4=(Korean version of Modified Barthel Index; K-MBI)

Sh=t 4=7g ¥l %] <=(Korean version of Modified Barthel Index; K-MBI):= Shah 5(1989)° 2]l 714 578 2
7

3k
L0 ArRE 7o = g A A ksl ol A -elufetel] Aol BhAl = Wosto], S R EE HUt
sh= 71 Bashd HUETE ARSE AL Itk e, 2007). BE el didl] e A8 & 5 gl A
04, EH o7 9hds] FaE 5 9l 4% 10080] Tk 5L A) = cronbach’a=0.909] =& A A %
= H3lon, st nbd X)522] cronbach’a=0.84(p <0.01)0] R O™, FAEFF = 1=0.54~0.78(»p<0.01)> K.
ATk

3. A2EN

g AEE] A A E-EZHGENEACctiv), 575 (Favtelol 7)), A7 (=3 wEu & X137, 48
SHAEEE FAEA ) 7]%Eﬁ]—§‘ sofl Bty BEHAE dolon, vty SAE, 99, A
4, PHS, 717 e, w5713 Wl iAs AASISIT GENEAdtv 7HEEAIE Fal e AA)
25 925 GENEActiv AFs 38 22 7713 (version3.2)S AFE-3F] 14-epoch©. & W $kslo] £493519) 0 =}
59 xS FHa7] 98k a0 A FEAIRE s 10413 o, HA 4 o] TR EIH S
T8 A9ET AAGEAEE SISt Trost 5, 2005). T4 %59 1] AASES Axrletr] 3]

Esliger 5(2011)%] Ao (&2 &g 21775k, AT AAZF: 217-644, T35 AA 5 645-1810, 7T ALA)

2E: 18100173 44 HHELE L2 HE olgste] Wdsiglon, A FoixEo F AAGE FofAkE
WS (%) W3 3}04 AAGEFEEE LS. HES @49 dntd 54l mE WA ETrE, 257
s, A7, *E%"E‘jd”«l ApolE dotry] Sfdf LAREA & Tl o, AARETEY 575
A7, El RG] B S AR 98 AR 2 AAEIT & Ao AR Y=
spss 18.0= AH8-5 913“%, sAEA S ST FoFEE p<05E A

m. 2 3

1 A iRt MAeSE, 2571s

o
al
N
or

SERE

AAGF S 7] FEEASE/ATE WA ST E AA G/ E AA S5 oR o] A A
HA ST FIAA 4261.204933.2370]91 0, A=A G EFL 42320431845+, T EAAGEFS
528.40+438.64%, ILFTEAIAEHE2 41.60+52.18%- 0. % LERSTE A A A A EE 5 FA 252 81.89+49.75%01 3
o, ARTAAGEFL 7.56:4.32%, S dTAATEFL 9.77+6.82%, 1L7FEA AT FL 0.80£1.02%S A S
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Aoz yEhgth FImlolo]Hrl= 65.93425.78%, HETSQIA|H =
79.27+14.527 © 2 YEFIT<Table 2>.

23.47+3.487,

Table 2. Physical activity, motor function, cognitive function, and Modified Barthel Index (N= 15)

Variables Mean + SD

sedentary behavior (min) 4261.20 + 933.23

light PA (min) 42320 + 318.45

moderate PA (min) 52840 + 438.64

vigorous PA (min) 41.60 + 52.18
MVPA (min) 570.00 + 466.67
sedentary behavior (%) 81.89 + 9.75
light PA (%) 7.56 + 4.32
moderate PA (%) 9.77 + 6.82
vigorous PA (%) 0.80 + 1.02
FMA (scores) 65.93 £25.78
MoCA (scores) 2347 + 348
7927 + 14.52

MBI (scores)

Abbreviations. PA: Physical Activity, MVPA: Moderate to Vigorous Physical Activities; FMA: Fugl-Meyer

Assessment; MoCA: Montreal Cognitive Assessment; MBI: Modified Barthel Index
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Table 3. Motor and cognitive function by demographic characteristics (N=15)

Degrees of

e M SD T
disability " ean P
FMA severe 10 56.20 25.82
(scores) -3.08 .009
seores mild 5 85.40 10.76
Affected side Mean SD F post-hoc
n
P (Scheffe)
left 9 25.00 2.55
right 4 20.00 2.83 4.133 0.043 left ) right
MoCA both 2 23.50 4.95
(scores) t-he
Education n Mean SD F p postoe
(Schefte)
high school 8 24.50 2.67
high school>college,
college 5 20.20 2.28 7.525 .008
graduate school>college
graduate school 2 27.50 2.12

Abbreviations. FMA: Fugl-Meyer Assessment; MoCA: Montreal Cognitive Assessment

MessEo ME 23715, 2X|7|s, FAHEX|
AAFerTo] U 2571F, AAe S BAK R F23t Aol 7} YeRA] egron), gntdA s &
AR O =Z fF2olstk zpo]7}F LEFSTI<Table 4>.

Table 4 . Motor function, cognitive function, and Modified Barthel Index by level of physical activity (N=15)

Level of physical activity n Mean SD F P gf};};(f):)
1 3 49.00 36.76
FMA (scores) 2 2 89.50 9.19 1.614 239
3 10 66.30 247
1 3 2233 4.04
MoCA (scores) 2 2 25.00 2.83 319 733
3 10 23.50 3.66
1 3 56.00 13.11
MBI (scores) 2 2 85.50 2.12 13.235™ 001 2:1
3 10 85.00 7.97

"p<01
Abbreviations. FMA: Fugl-Meyer Assessment; MoCA: Montreal Cognitive Assessment; MBI: Modified Barthel Index




T A AAGETE, s, A, FAEEATY #EdE 2] Sl v gAY
AAAeE Ao, 575 ol (=553, p<05)9t A FRAAE B 5

(=750, p<.01)¥} FZAA FHAAZL FeJetA UERsTH<Table 5>.

Table 5 . Correlation analysis of variables (N=15)

re e Ve ey PO, PMA MoA

Age 1
Type of stroke -0.374 1
Affected side -557 526" 1

Degrees of disability  0.208 -0.263 -0.328 1
Education -0.486 0.157 -0.104 0.199 1

Level of PA 0.111 -0.238 -0.43 0.293 0.326 1

FMA -0.373 0.331 0319 553" 0.281 0.181 1

MoCA 0.107 0.302 -0.379 -0.224 -0.006 0.092 -0.183 1

MBI 0.094 -0.109 -0.378 0.249 0.164 750" 0.224 0.149 1

*p<.05, "p<.01
Abbreviations.  PA: Physical Activity; FMA: Fugl-Meyer Assessment; MoCA: Montreal Cognitive Assessment; MBI:
Modified Barthel Index
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MEZ B9 AANFELS AR 02 SAste] AAFEFES e F, AAFEFFo W2 $57)%57)
AA 75 FAT B AT £F71 504715 BE AAREFE AANBEFF] G2 $57) 57
AA 752 BARCE FoF Aolr} b shgkout, s mkA S AABESE whek BAHOE §
o5 2ol nir}
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Talbe 6. Effect of level of physical activity on motor function, cognitive function, and Modified Barthel index

B SE B t p F p R?
(constant) ~ 52.130  21.885 2382 033

FMA 440 519 033
level of PA 5596 8434 181 664 519
(constant) ~ 22.521  2.993 7.525 .000

MoCA 111 745 .008
level of PA 384 1.153 092 333 745
(constant) ~ 47.048  8.286 56787 .000

MBI 16.730" 001 .563
level of PA  13.062  3.193 750 4.090" .00l

ok

"p<.01, "p<.001
Abbreviations. PA: Physical Activity; FMA: Fugl-Meyer Assessment; MoCA: Montreal Cognitive Assessment;

MBI: Modified Barthel Index
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ZUERE ofyel, WA A3k 9 HEF 59 %‘tﬁﬂr AP 1= 7ESSAIITHRI S 2014; Booth <5, 2017,
Ozemek &, 2019). webx] A 7A A% 9 R A3 S AAATIE FES o
T AR A Fo] FHH 9lon, JAE 7FoR FEE AAEES dFL 150 o), =2 758 ©]
3] 1T AASEel FAT Ag Warskal QITHWHO, 2022). &717e] el g 7Hd Al ofu e} AlA| g0
Al HET A= o Aol f3ef vl oHH TAAR AADE Fol&o] 7Y WEAI(11.5%) HalE Il
(- 3HA S35 2021; McDonnell, 2010) o] Qe 773 T Hlu Ao Az v
o Wk opufe}t 2 Al7ke] o AA E]-(Duran , 2021; Hassett 5, 2020; Vahlberg 5, 2019). 3F4] 3k,
2 AT T TG E A A 50] 570.004466.67 0. % A A SE AHS T55 Bl E0] 80%%2 =7
btk ol gt A= o] tidabEo] 7 23]~53] 9] BT S 23 S8 E s B QU] Wi
Q1 Zow Het} o]y et A|&2] EYAEY AW 2576 2 AADFZF 2po|7t e ok
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ATH= A A} 3 e A7 FIETE Uke R ﬁa‘*é}b 177} o]oA|aL ] THBarnay et al, 2014;
Crivelli et al, 2018; Yan et al, 2022). A o]% 52| 1oz} Q1= = 31219] 91%|7)5S A} 9)F AT

o] A& olofjA 1 Qlont, B A FAE Hoju R 7] W# olatA] k7= eFqlek wdh, /1A%
& WF7I} e BAle o], WS FFo] HETE AR ATt ol At AFE AV
A7 9 w2 02 Ve THKang et al, 2018). 53], 15 fof wE A7) st AaAT-EollA
I WS S 290 TEA] 92 wekle] vlE| Ak AYE B & FskA, Ay, ol Y
S oy Ak 9] QIA75& HrtskE #o] ASgEel wE Afo|7t £ o] A YEbdS Hago m s,
A =S 5

Wk @& 59 QA 7lsit ¥ e 7l A Vel 9 AEsHl 93-S vHvkar sisitt
(Guerra-Carrillo et al, 2017; Zamarian et al, 2020). & AN T wEFF0] 7P ¥ A9 QA 75 "7}
7V A dERd ’\*5“04‘?5711 2o AdE Hola qlth

AAGsTTo] ALY =2 HAAE T2 1S dslr 7= YA S Z(van der Ploeg?} Hillsdon, 2017) 1|4
ol e} el F7g 22l o3-S v X thCunningham 5, 2020; Ramsey &5, 2021). G-} o]2]3t 5= 2AL
MAAA, % 471, 4 54, ols 2 B3 5 ALl Qo] AE2A 07 T]sshzt Z st Mlinac 2t
Feng, 2016). QA Z 2 130y} W3t AA s L2 73S Fa) A9l X751} §7] dAgeE=)
S IAIA AFE sl Hist FAE =d 5 QlSths R AT AAEES N7 5 A 7=
Lol ©rHLees} Kim, 2018). ¥ 7oAk AlA|&Eol Frofsh= Alfto] Waers FAntdA|7E HokA=

ANE AR 3k S AA ST A 22T SJelE AAY )7, 2% 22 AA sl Folehs
654 ) elof thak Aol E AlA|Eso AqtA o7 Fojsh= Zlo] A ATl nX]= Jgko] 181X
3 A9ET B & A0 E UEFSITHWang et al, 2019). 2] Al7ko] Al FuA% AA S E0] o555 dA
ol A ] =P Aol %L @ﬂrb ABAT=] BaoAAH, & AFolM= AAdesraed wep dd8gs
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Aol Sege] 399 B2 noli AAE Sol 444 B B FEE ANE ol Aase
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