ARITIARRINE)

DY D"NA7 N'A7N NTMNIVIRAD 22N Noyn ¥ naIann
NIDN'N WyNn - 'Nin Yaw INXN7 D'WIX '7¥X

217-y> 7o' ,ANa "IX9N nvn

1IAR-YN NV’DITIN POINVPIT,NINYIAY IRIR NV’DIDNR,PAINYAY IPONNN !
DIAN-YN NODIDNN,POINTAY NPYNNN ?

201481 IRV P9INVYON D1'f’|7‘7 NMNYN YW OMIWN DIDAININ RYNN
raphaelybeer@gmail.com :wp n¥5 5"NX7

TIWONR NIX MLPITN IPNNN S NPNIWRIN MROINM 99T
PPN NP 292 MNWN MYONN YW DI ¥an
TPRMOIRD NIIWNN PN IV LY IPDDIN NIYWNN
YW 193y NOW DT P NN Yaw INRY DpTD P2

N DTN IPNNI IWIN MN

MNY 1225 PMNOIN NN 2 MN XA :NNan muyn
a0 axp

mITPn

TRR) MO 71IWN INNN N0 X7 (Stroke) >Nin yaw
TPaNa 1Yo LD 2P MDY DY2MN DRI
Z2MN PR MIAPYI NN NYINN X7 IINDIRD NIIWNN
MY IR/ TPV IAP-MPYA RN IPIWN NYI9N DIDT
-DYTN DN DPI9IRD DDILIPD JPVLID-RIRD NI
TTRA DT PN DY VNN TN DY INLINNLI TP I
nrown [Heart Rate Variability (HRV)] 290 asp maw
DPNMLIND ’ILAPDN NINN >0 YW INRD INY
DYYRTNTIN DIPDN YW NININD DRNNI NIRNN)I
1) NN MIPRD INRY 771 30 > (pyramidal track sign)
NYAIN NIN NN Yawy xwn axn . owTin vy INRD
711 aY axp myI9n o ,0»3aY DOY Y DYNon
2970 287 MY TN NTPY DNWPN 290 MNOOR
NOIWNN YW MPYan NIIYNY DNY DTTN DY DNRYP
X2 1Mrn Ywa P37 XY 119 770 X0 HRV .5ommvirn
NINY DIWN D) XOX Zpwh M o On o
DY NIIWNN M DY DY MIND MD DR IWIRN
%0 axp

ANP DY NMINWIN DTN NP0 MXID) ML) N mn»p

2015 719X ,1 0N |I'722 17 1D NA'OINITO7 Ny AND

PPN

.09 Mrown mMoNnn NNX XN (Stroke) MmN Yaw
YMN YIY MIAPYA MNVIND NIIWNN TPIN DY)
NOIWN MYYa NOIY VI TIT .9 YN NN
ANP MY TTNI YIY XN 1772250 PMNVIND 17PN
P2 Ypwnin Hrw mo»yad mnd 777 »snn (HRV) 250

JIPNIMLINGD MOIWNRN-"NN

NIIYN NPAN IR IRNY INIVNY DIPN 7N ININ TINNI
WTIN INNRY 2NN YWY PND 1772250 IPmNVIRD NP0
W N2NNN IR PIID VPRI D DYTIN IWIDY INRD
DRYPN - DPTVLINP) DOV - DV PR NOIWNN

JON DDIN YW DI WM Yo MY yan nnva

TN YaY INRY DPTI) IYIIR PN NPODIYIN
,NNNY TPDLINP NV DY PTIR KDY 2DI9D N1 PNODN
D723 IYAIR NOIYY ,NNNN DYNRY IR PRI MPY KOY

JIMP A NP WYY )0 MR D130 'RI2

YIDWA P72 NN Yaw INRY DPT APNND POn
SVIPRD INKRD DYTIN NWIZYW WD ,D7AW )0 MAPn
JINXR 129V 1712y D°NI2N D°P 720

2% A%P NOIYN DYDY NN TNIRD 10N DANNWNN Y
IN2D :MNY NPXDIDIN 1DIYI,TD HY DN 20N AXP MO
A5WNN NN 2L2INP JNIAN WINPT DY 1NN ,ITNR
JP0INP 1YL YIPT T

MXAPN PNWa DT INYD) 297 NP 0D MIRNIN
INND) 297 AP MNY 23IY IAPNNN NPENIIND NN
PPN NP IPNNN NPEIINT 1M NN )N D2N)

DMP2an nap nmyd



MP>T7a0 P2 .0579YNN YV °D°DAN NYNIANNN DX 7171
TPPORI PDOPR DIODILNR NPT NN MN»PN
Valsalva) na2%09x) ,(Active or Passive Orthostasis)
Grip) 70 nN¥’NY NI NPy 1wl JNan (Maneuver
72297 17720 NOIYN NANN NI PN asna P(Test
1Y ZI200INP) 2PN M0 MY yab aNwn Pa

2NN YA 72yw DTR HY O Omipwin Y1900 0'oaa

TR0 NANHNN DX PNAY RN 7Y DIPN PN NILVN
DNN 122257 DPMNLIND 1PN NIIYN HY DNY DIVID
DPWIR Y8R 12NN IRNWNA DIRT DN YA INRD DWIR
D’{7723°3 X1 IPNNRN NIV DN IMNR,NINIY DN
PO NIANM NNMINA NN MNY XY XN YW INRD

.DNI2 P72V INNWNA DPNWN DV

Moy

PIPOND NPOIYIR

PNODN YN YW INXY DPT2) NYAIR IONNWN IPNNa
AN MYI9 XYY ,DTIP 2229 MIPR ROY ,PYRI 2HI9D 0N
NYY PR P70 .D9PYN MNP 1Ny XYW MnTip 20
(24 Syn YOI YY) NNY PDLINP N DY) TPION
IPNNIIVNNYN I INI .ANNN DY NY IR 7RI MPY KOO
222 0IRINN NMRIY DRI DN NYIIN

YRIDIN TOINN YV OPYDYN DTV T IR IPNND
DNYOITNXR YV DPIR NTY) 0T, DIAR-DN PPORND
DTP NYTN 1NIDN DAL DY DNN ANNWN 9D . 1IR-YN
PNnaImannwnd

PPN YD
Holter>7-5y 70R3250 28 MNY 770 2922 IRSIN TN
Electrocardiography (ECG) (NorthEast Monitoring inc)
mM»yan NXR DN (V'PR) 9NYTIPIVPIR eI -
I MINWNN TTN .Y NN’ Jwna 250 S Hnwnn

:DION NI
:DN W DTIAYY HIINNY DTTNRN DI N NOW 29 Dy
oo MY) RR-n syopn Yv jpnn n»oo - SDRR
(7T Y P9 JIRY Myan pa AN S pnn
,PIWN NPAYNI TR IWNR) MINWNN O”ND NR I¥’NN
WD YN Y oIn wwn XY  RMSSD-m

ARITAARRINE)

power) NP TN M (time domain) D30T MM’ 12590
Ay PN DONYNN DAY M) NV'wa & (spectrum
LIV NPAYNA TTNI IWR ,NINKY NNXR DD NV
Q0T JNRD R AN HY NINWNN DTN DR DIV
NPOD D ,DYIPN NI TN T -DY M R NMINWN
ANPAMTIND DR DIV, MNP TNN NN NOWA PN
M MPTN.NY DM PTNIMYNINDIOR MTIN.25N
MPIN) PLLIAPD-RIRIT NIIWND >T-DY NOINNNN
SO MTNN 0.4-0.15 NHLA DOIYA IYY L(NWIN
D) MNWN 2150 AP ,NMDN MPTNI DY DY qON
DNWPN LIwo MTNN 0.15-0.04 YW 12101 MPTNA
MM 070 °5d YW 9NN DTN Sw 02390 1TND
’D>IPINN 1D PN NV Y NP DIN YY) T-DY Nyawnd
-9y DONNN NN MIPTNA AV AXP MPYWY DNIN
DINX IR PLLIAPD-RIRI POV NN
IR DIPY NONNN PLNYDN NIIWNN PIY DNIAD
112103 MPTN TINND NN MPTNA DY MNWN 297 NP
IPNNA D) INNY 295 1T MIXP MOLYPNA DN ,INP2
MY PR TIND MNIN DMYPTND DMPTH M M
LF/) nmM23> 121030 M0 2 ON°0 .MawInn PR 199
POLLAYDN NIIWYNN P MPYaa PORD IR P3N (HF
5.IPDLAYD-RINGY

VINPOI-PTIP MYNNa HRV S monnarn mawnin
NMNNI YYD NNWP 20N AXP MNWA DT .M INNT
DOV TR DIPNN 1720125 yaw INRY DYMLN 29P3
nYYY525 MYNNIAMINY 2NN PN’ DN NR D DIIWP D)
116 715551 PDIYOIND 2972 HRV-2 n79Y mnh

¥ L NN DY ,N7200 MNN ARIYNNY Mwp ) HRV
DY DPIDNM NPNDDN Y NI KD PTY 0D PND
mxm "DInNx °Ma HYovL YW DNYPOA LD WPN
IR 2NN YW INRY DYMLN NIY NY DIPPY MOY
NOIYNI NDLY IWR INMOLIND DIPPYY MONPNN PR
Bo197IN1 )LD DY YN PPy R¥NI,IPDINDINGD
JPPR N> P2 HRV 770 P2 9w e’ 0D R
INXRY DWTIN NWIYY 1) DWW 0 IR W XD
YNOM MNP NP HRV Yw 0o ooy omn yaw
MNOPTYR WHWY 91 HRV 7021 03 10507 79109 M)
20PY990 NANND 22NN MIPR INRD NPNLIN MNDY
MY MNY NMIWAR MNP NN MDY TN
MIYIRN WX TPPIMDLIRD NOIYNN YW MIIYNN-Nn

2015 719X ,1 7’01 |I'72 17 1D A'OINIT'O7 NY AND




ARITIARRINE)

Montreal Cognitive Assessment JN21 VI JPNPINN
TP S PN PO DY TYNY 220 1nan - (MoCA)
n9YN) 26 1Y ,30 NI NP0 DIOPN ;N9P LINP

PPN avm

PPN PIN

DHAWN U102 DN CMNND WMITPRD INRD  DPTIN
IR OPORND ORI 1IN INNTRN DPYNNI
MMPN YIYWIIPTI DN ,NYTN NNIDN DAL HY INNNY
D’PT720 WIPRD INRD DWTIN DYDY wNiN ,D7Vawd
71120770 DAL HY NNN INRY ;7MMI DITH DIN DRI
JINR 199Y7 172y DN NYTN

INRY 0NN PWINY PTAIN 1IN w9 YD NYNNa
APPNN NPSN2IN 1DV LN NN MPT NN
,ATNR NN NYRD MYIN IR YIAP 9702 YN P70
a%WN NI WINPT JNIN LDOINP NN W 1NN
NPT N0 NI PT2IN 7P8919°310 5 INRD I TV DOIND-
YW 24-5 20 asp 0w Y apyna IR 77200

MKRXIN

YN YW INKRD DWIR NYAIRIANNWN 7T DIPNR IPNA
2NN YW I3y ROW 92 MK 232 DN NYIIN PURD
,D°aNNWNN DY D7MNTH D2I’ANND DI 1 7192103

X3P ad

,D°ANNWNN YY 0299MNIT D2PANN 1 NYaV
SPPNN MXap rab

nMPA NP PNn Nnap DMOND
N=4 N=4

69.0 [65-74)  68.75 [63-74) (onY) Y

N

1 2 g1

3 2 My

18.75 [15-21] 13[12-14] (D%VY) TN v

{(DMPDPm DYYYR) yInn oM 09D MNWN N0 DI
PO MY NY 09102 MNwn

2015 719X ,1 0N |I'722 17 1D NA'OINITO7 Ny AND

TTAIN MYYaAn Sy DaAPIn DININD P DWIANIN
WD NYabra

TTO DO N NTIAYA - IMPITNN NN DLW *9 Yy
-RINOD NOWND OT-DY ONNNN DM MPTIN
YI0PADN IMPYY NNNNY NOWI NININ PLLIPD
High) mw5 m7in 0.4-0.15 Nl 27ya v
Low frequency) 121230 M 7n00 770 ,(frequency - HF
95 YW 9 NN MTINNN Y 1390 9T7NY nIwpn (- LF
0.15-0.04 ML YIN ,NNPYY NNNNY NLWD NN DTN
.(LF/HF) Divy2 orem 2w mTan

PN NPXNDIN INWN - D7IWN IRXIN XTTN

v NaY nwpann - (TN NYNR INAN) »Grip Test e
NNR 0y (Jamr hand strangth dynamomeret) w510
D723 YR, N3N TN IPNND NP DPT) YN
,MON DNPOPNA - PLIPMTN T2 NNP’IAN NP2
NP0 NPPTIAN NPT ONY QWD MDD vHwa NnaM
POV DN NIIWNI-NN MY NX

Wy Y now) - (D218 1w 1Nan) #Breathing Test ¢
M>»Ya IR PN IWN NPT NPT MAISP MPW)
JPOLID-RINIT NIIWNN-NN

772370 Active passive trainer-1 w1y - “n1era pipT e
TPN9I9IDN . PPY NOMND 23 Mywn Dy XD by awy
POV DN NIIWNI-NN MY DR NYVYN

-NYN 990N LYY NI9DN NNNAN - 2P 0INP 10N *
NOWNN-NN YY DM»Ya NXR 1PN NYLNN N0
LV DN

VMR NYLN - Z#(Na%wn NHvn) Dual Task (DT) e
-NIRAN NOIWND DY IM»Ya NROYN DWO T
POLLIYD

995 7PNDP NPT NI (DPTAN NNRNY DTTNIN
NIV DY MO, NPV IPNOY IWIND ,DIND NY1ON
D°))N1)90N); Visual Analoge Scale (VAS) \Oxw 9% axd
V77 YN ,Nan Ypwn,pn 2 maih 07N T-ro
Computed *X¥01 °9 DY ,1°MNN NYI9N DIPPN DY VTN
N9V ONORY IRM 7D DY Q0N Tomography (CT)
National Institutes of Health Stroke :mijpam moa
SN217110 90NN IR PV 1TyNw Scale (NIHSS)
M0 IR PIYNY TYNY ,Modified Rankin Scale (mRS)-



2) MNP 9% DIMNIN DPTII NV DININ N 1203
MXAPN NWa DT 291 AP Y DY 5Yv DYTINa
RMSSD - 11999 12°K), 70X 1D IS (NN - IPPNR)
NMIYY IPNNN NP DPTIN DN YO 192 DO

ARITAARRINE)

THPON PIY Y900 .MY 749 MW 63 A Y D ONNWNN %)
NXAPA TNYON MIY 19001 P 7PN IPNNN NNIAPA

M an

PPN YaW 17ayw DPT0 NYIIN YW Y v nprTaa

JNP30 NP OPTD

IPNNRN NY8NINY RMSSD - 1 77 290 28p N2ann
W) 1PN - 170N IV .DPRAN D972 DININ MNP

RN

MNYN NYEYIINA 25N a8P - 197

—= NP2 apnn
120
e 200
£
g
= f I 1
= -
B 60 i 1 1 T s
£ 404
3
= 204
0 — - T 1
o~ R &% 3 & g
& $ & 0\'5’ ,\é\o *‘)\o
2 o ¢ &
& <& &
& &
O o
g &

bpm = beats per minute »7>-Yy 7711 Heart Rate

,INNND 19)2 7 MDY NI )1, PPN R¥NDI DIV DIND
THY RN THR IR 4 DY 7oy 0NN LW DSX PIWN MDD
D209 Yy 1 1NXIY) ARD DY MPT IYAIND PN THR .5 DY
M2) DML XD MR NN DPTN U3 (VAS
NI DY INMYT R DYPN

1 DNT 0NN NWIDY P T8 YIPRIIPY DT IWIHY
D22 N7 "No significant disability" - mRS p»oa
(Moderate Stroke) TNX 2723 Y¥X 9 Yy Ty NIHSS-n
.(Minor Stroke) D INXRN NWIYW1 3-2 O

Yay INRY P70 Y¥X MoCA 1nand rsnn 7vn
NXIAPA DPTIN DI ,27-15 PAY NNLA 24 DY TRY *MN
JNTIPI 28-26 AW ML MTIPI 26.5 9 THY KN NNP°IN
,DPT720 2992 250 NP MY T 2% NP 0O
.2 193202 D)ININ 222 DRRMND NINY NPIYN2

393 25N a8p MY TTM 25N a8P 109y 2 NYaY
APNND MR D2 DNIRMN - MNT,DPTIIN

NNIAPA T PN MNWD NPNNNNI 350 AXP PN RMSSD(ms) HR (bpm)
JMPAN NP PPN
PN [ NP | pnn | M 2 an
MIYN NP8, INa RMSSD - 2 9
O»v 'P)
- M2 aPnn
80.00 - 15.7 45 D5 57 61-65 | 1
377 355 35| 524 621| 6165 2
é’ 40.00 5 i
- - | l i ¥+ | 1378 | 281 82| 826 7175[ 3
.00
& < @ & p & 11.5 233 911 70.9 1-75 | 4
‘ & & & o
o & &
& (,°§
DNYP
NP RMSSD = Root Mean Square Successive Difference

RMSSD = Root Mean Square Successive Difference
DIOPM DN W N v ms = millisecond > -5y 77

-5y 7701 ms = millisecond, HR= Heart Rate »7-5y 77
bpm= beats per minute

2015 719X ,1 7’01 |I'722 17 1D A'OINI'T'O7 Ny AND




ARITIARRINE)

DWTIN ALY JIRY NPT INXR 2pyna 2 Z37n»
DR TPOINOIND NIIWNN TIPONA NPWN IX MRID 11
oW MY T RY MNWN MIIWNI-NN 110 NN
N2 DTR

MHNRY 12250 IPMNVIRD NANNA MNP P2 TN NN
NN NN NANWN 1YL WIPTN NOLN .DNIVIN
X3P N9%1Y 132 RMSSD - 771 °29ya manwn
MIY YT NY3 °D XY TN DY 1Ipnna 0N an
KD MPT 30 Y NN INRY DN 290 AP MIWA TP
DX DPINN 1T NTIAY PR¥DND DY DDAN NNIY 7770 "N
371079 YW IMmpon

9951 NTOPA WY DPTN OYI APHND MY
S0 NIN NN GINNY IRIND WP 1YY *HHID
NI YN DPTAN A0 LTIND PNAD DIVIINY
1170 mRS *9 Yy ODAN NMPOND NNI DM NPoN
INY .DYTIN OWIDY INRY D) 7I9WN TIND M)
9 y8na 1T (Grip Test) 70 NPOX NN NIPAN
.D’P7230 Y N9 Moy Yy Tynw n,1.7

,12°9% .M NYOWN NN NIPARNN NNPPAN NXIIP
a8nY P31 MYP 1R MoCA-1 JN2na Ty PN *D 1Pn»
1P1PY DIWN ,NYOWNN NNIY XROX PMND Yawn INROIY
JP200PN0 N912°0 NYIWNN NN P IV DOPY

DPPWN IR DAPWN 1T IPNN ORYNN D NI ,DIPDY
IR DYITN NN YW INRD 1°2297 FPMNDIRD NIIYNI
121 JIRY 1 NIIYNA DWNINDD DIPWN NN PANY T8N
PTPAN IPNONN NN YY DWW DN TN TINHH

079210 PPN NYIN DV 5551 pTn Y

mMpn

1. Rensink M, Schuurmans M, Lindeman E,
Hafsteinsdottir T. Task-oriented training in
rehabilitation after stroke: systematic review. Journal
of Advanced Nursing. 2009;65(4):737-54.

2. Katz - Leurer M, Shochina M. Heart rate
variability (HRV) parameters correlate with motor

impairments and aerobic capacity in stroke patients.
Neurorehabilitation. 2005;20:91-5.

2015 719X ,1 0N |I'722 17 1D NA'OINITO7 Ny AND

7127y, LT NYLNA LYNY ,NPXNPIND N NNR Y2
INYMIY YR INY DN NNP’AN NP2 RMSSD -
TN L, WIPTH NN IRIND YR IPNND NIAPA
NP2 PO 19N 1T XY, RMSSD -1 59y ,n9sny

JDNPAN NXIAPA P KOR PN

7723 98X RMSSD 59y 90X 1% 91IRY 2apyn - 399

®one week one month ® three month

S N
(= -]

0

RMSSD (ms)
- WS v
©C C © © O
%
e
¢,
%
%,
%
%,
@
,
%

Root Mean Square Successive Difference = RMSSD,
ms = millisecond Yw m7 a2 77

a9 AP MNY TTNR NN DY 2D NANI N NPT DN
7792 NANN WPRD D TN PN DY DY Inna
TXNPIND (PRI TIY) PR NXNPINY TTNA INY
IRITN VIN’AN DY T NIPNRI IS (M) TIY) 1w
Sy NPRWI NYP DT MY vIvT) W20mp nHovn by

DWTIN ALY INRY D) THN A8N

"7

MY0N NPMY» IR MY)TA IPNNRAIYIAPNNY MIRIND
TIYYWNN .DMPAN NXIAP TN IPNND NP N PN
P2 IPOIMLIRD NIIWNN TIPOANI I DY 17°D°DIAN
2PN YW XYY DT D723 P21 2NN YW INRD DPT)
JOP DITN 29 HY TWYIR ,D1)D NANND JM NN N
NN DX 21NN 2973 YY PRENDND DX DNIN I R¥YDNA T
NOIWN NMPaNa NYI9 MY MR Y9 Mapya D
D7 2D YIANN DY T R¥NN 1’2257 PNMLIND NIPIAN
IWILY JNIRY 1772257 IPMINOVIRD NIV TPanNa "oy
1970 YY DIPNN MRNN DY TNXR MIPANNY IWR DPWTIN



10.

11.

12.

Korpelainen JT, Sotaniemi KA, Myllylda VV.
Asymmetric sweating in stroke: a prospective
quantitative study of patients with hemispheral
brain infarction. Neurolmage. 1993;43:1121-214.

Naver HK, Blomstrand C, Wallin BG. Reduced
heart rate variability after right-sided stroke. Stroke.
1996;27:247-51.

Korpelainen JT, Sotaniemi KA, Myllyla VV.
Hyperhidrosis as a reflection of autonomic failure
in patients with acute hemispheral brain infarction.
An evaporimetric study. Stroke. 1992;23:1271-5.

Korpelainen JT, Sotaniemi KA, Myllyld VV.
Asymmetrical skin temperature in ischemic stroke.
Stroke. 1995;26:1543-7.

Lahiri MK, Kannankeril PJ, Goldberger JJ. Assessment
of Autonomic Function in Cardiovascular Disease.
Journal of the American College of Cardiology.
2008;51:1725-33.

Electrophysiology. TFotESoCatNASoPa. Heart rate
variability: standards of measurement, physiological
interpretation, and clinical use. Circulation.
1996;93:1043-65.

Houle MS, Billman GE. Low-frequency component
of the heart rate variability spectrum: a poor
marker of sympathetic activity. American Journal
of Physiology - Heart and Circulatory Physiology.
1999;276(1):H215-H23.

BiggerJ, Fleiss J, Rolnitzky L, Steinman R. Frequency
domain measures of heart period variability to assess
risk late after myocardial infarction. Journal of
Ameican College Cardiology. 1993;21(729-736).

Lanza G, Guido V, Galeazzi MM, Mustilli M, Natali R,
Ierardi C, et al. Prognostic role of heart rate variability
in patients with recent acute myocardial infarction.
American Journal of Cardiology. 1998;82:1323-8.

La Rovere MT, Pinna GD, Maestri R, Mortara
A, Capomolla S, Febo O, et al. Short-term heart
rate variability strongly predicts sudden cardiac

death in chronic heart failure patients. Circulation.
2003;107:565-70.

ARITAARRINE)

13.

14.

15.

16.

17.

18.

19.

20.

21.

RashbaEJ, Estes NA, Wang P, Schaechter A, Howard
A, Zareba W, et al. Preserved heart rate variability
identifies low-risk patients with nonischemic dilated
cardiomyopathy:results from the DEFINITE trial.
Heart Rhythm 2006;3:281-6.

Tsuji H, Larson M, Venditti F, Manders ES, Evans
JC, Feldman CL, et al. Impact of reduced heart rate
variability on risk for cardiac events. Circulation.
1996;94:2850-5.

de Bruyne M, Kors J, Hoes AW, Klootwijk P, Dekker
JM, Hofman A, et al. Both decreased and increased
heart rate variability on the standard 10-second
electrocardiogram predict cardiac mortality in the
elderly: the Rotterdam Study. American Journal of
Epidemiology. 1999;150:1282-8.

Dekker J, Crow R, Folsom AR, Hannan PJ, Liao
D, Swenne CA, et al. Low heart rate variability in
a 2-minute rhythm strip predicts risk of coronary

heart disease and mortality from several causes: the
ARIC study. Circulation. 2000;102:1239-44.

Teasell R, Foley N, Salter K, Bhogal S, Jutai J,
Speechley M. Evidence-Based Review of Stroke
Rehabilitation: executive summary, 12th edition.
Topics in Stroke Rehabilitation. 2009;16(6):463-88.

Cheyuo C, Jacob A, Wu R, Zhou M, Coppa GF,
Wang P. The parasympathetic nervous system in the
quest for stroke therapeutics. Journal of Cerebral
Blood Flow & Metabolism 2011;31:1187-95.

Teasell RW. physical Medicine and Rehabilitation The
Anatomic Nervous System Srate of the art reviews.
Teasell RW, editor. Phuladelphia: Hanley &Belfus; 1996.

Coats AJ, Adamopoulos S, Radaelli A. Controlled
trial of physical training in chronic heart failure:
exercise performance, hemodynamics, ventilation, and
autonomic function. Circulation. 1992;85:2119-31.

Lavie CJ, Milani RV. Effects of cardiac rehabilitation,
exercise training, and weight reduction on exercise
capacity, coronary risk factors, behavioral characteristics,
and quality of life in obese coronary patients. American
Journal of Cardiology. 1997;79:397-401.

2015 719X ,1 7’01 |I'722 17 1D A'OINI'T'O7 Ny AND




ARITIARRINE)

2015 719X ,1 0N |I'722 17 1D NA'OINITO7 Ny AND

22.

23.

24.

25.

26.

27.

28.

29.

30.

Albinet CT, Boucard G, Bouquet CA, Audiffren
M. Increased heart rate variability and executive
performance after aerobic training in the elderly.
European journal of applied physiology.
2010;109:617-24.

Bohannon RW. Hand-grip dynamometry provides
a valid indication of upper extremity strength
impairment in home care patients. Journal of Hand
Therapy. 1998;11(4):258-60.

Shields RW. Heart rate variability with deep breathing
as a clinical test of cardiovagal function. Clevelend
Clinic Journal of Medicine. 2009;76:37-40.

Catai AM, Chacon-Mikahil MPT, Martinelli FS,
Forti VAM, Silva E, Golfetti R, et al. Effects of
aerobic exercise training on heart rate variability
during wakefulness and sleep and cardiorespiratory
responses of young and middle-aged healthy
men. Brazilian Journal of Medical and Biological
Research. 2002;35(6):741-52.

Srygley JM, Mirelman A, Herman T, Giladi N,
Hausdorff JM. When does walking alter thinking?
age and task associated findings. Brain Research.
2008:92-9.

Di Bernardi Luft C, Takase E, Darby D. Heart rate
variability and cognitive function: Effects of physical
effort. Biological Psychology 2009;82:186-91.

Graff B, Gasecki D, Rojek A, Boutouyrie P, Nyka W,
Laurent S, et al. Heart rate variability and function
outcome in ischemic stroke: a multiparameter
approach. Journal of Hypertension. 2013;31:1629-36.

McLaren A, Kerr S, Allan L, Steen N, Ballard C,
Allen J, et al. Autonomic function is impaired in
elderly stroke survivors. Stroke. 2005;36:1026-30.

Raimundo DR, de Abreu LC, Adami F, Vanderlei
FM, de Carvalho TD, Moreno IL, et al. Heart
rate variability in stroke patients submitted to an

acute bout of aerobic exercise. Transl Stroke Res.
2013:4:488-99.



The cardiac autonomic nervous system
state and response to reflective, motor
and cognitive stimuli among individuals
post stroke: A feasibility study

Noa Raphaely Beer!, Michal Katz Leurer?

! Physical Therapy Department Ariel University,
PhD student at Tel Aviv University
2 Physical Therapy Department Tel Aviv University.

Abstract

Autonomic instability is a common phenomenon
in individuals post stroke, manifested in hyper-
stimulation of the sympathetic nervous system.
Heart rate variability (HRV) refers to beat-to-beat
alterations in heart rate, as measured by periodic
variation in the R—R interval. This measure
provides a non-invasive method for investigating
the function of the heart's autonomic control
system. The purpose of this case study is to
describe the response of the cardiac autonomic
control system to different physical and
cognitive stimuli used routinely in rehabilitation,
at three different points in time: shortly after
the occurrence of stroke, one month - and three
months post stroke.

Study population: Four post ischemic stroke
individuals with reserved cognitive capacity and
without severe visual or hearing impairment and
four age-matched healthy controls.

The research process: Post-stroke study
participants were examined and cardiac autonomic
response was evaluated at three different points in
time: up to two weeks after the ischemic event, one
month, and three months post stroke. The cardiac
autonomic response of control-group participants
was evaluated once. In each evaluation session,
HRYV data were recorded for a period of 24 hours.

ARITAARRINE)

At the beginning of each session, participants
performed various tasks: a grip test, a breath
test, pedaling, a cognitive test, and a combined
test that involved pedaling and a cognitive task.

Results: Heart rate values were similar in both
groups at rest and throughout the tasks. HRV
values were lower among individuals post stroke,
both at rest and during research-related tasks.

Discussion: This case study's results highlight the
feasibility of implementing this protocol among
individuals post stroke. The cardiac autonomic
nervous system reacts differently to various
stimuli in individuals post stroke, as compared to
its reaction in age-matched healthy controls.
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