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= 6.50, SD = 9.19) kg 7) an91LIUNT TUNSHUSEEE 10 WAS N9N15YINN18n1ndIuna sw. (mean
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This research project aims at construction of tele-rehabilitation system for analysis,
following up, and rehabilitation of the remote patients. Specifically, vestibular rehabilitation
technique was integrated into the tele-rehabilitation system with web application. The system
was tested in the patients with subacute posterior-circulation stroke with vertigo. These
patients have symptoms of limb weakness, impaired balance, and vertigo. These symptoms
result in delayed rehabilitation and difficulty in early restoring of pre-morbid ambulatory
ability. We investigated the effects of vestibular rehabilitation on patients with subacute
posterior-circulation stroke with vertigo, on recovery of the patients. Two patients were treated
at the hospital and the other two patients were treated by tele-rehabilitation. Both groups
received physical therapy (vestibular rehabilitation) assigned as a daily 3 0-minute session, 3
sessions per week, for 4 weeks (total 12 sessions). Clinical outcomes are dizziness handicap
inventory, timed up and go test, 10-meter walk test and dynamic gait index. We also
investicated the correlation between changes in the clinical outcomes and the
electroencephalography (EEG), with special attention to the bilateral frontal cortex, motor
cortex, and parietal cortex, during the timed up and go test. After completed all the physical
therapy sessions, the results showed that there are 1) decrease in dizziness handicap inventory
in hospital-based therapy group (mean difference = 26, SD = 11.31) and tele-rehabilitation
group (mean difference = 39, SD = 9.90); 2) decrease in duration (seconds) of timed up and
go test (in the case of turning back on the same side of the weak leg) in hospital-based therapy
group (mean difference = 4.47, SD = 3.60) and tele-rehabilitation group (mean difference =
49.25, SD = 70.30) and decrease in duration (seconds) of timed up and go test (in the case of
turning back on the same side of the normal leg) in hospital-based therapy group (mean
difference = 3.32,SD = 0.06) and tele-rehabilitation group (mean difference = 52.64, SD =
73.27). After one-month follow-up there were still decrease in duration (seconds) of timed up
and go test (in the case of turning back on the same side of the weak leg) in hospital-based
therapy group (mean difference = 5.03, SD = 4.21) and tele-rehabilitation group (mean

difference = 51.95, SD = 70.25) and decrease in duration (seconds) of timed up and go test (in
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the case of turning back on the same side of the normal leg) in hospital-based therapy group
(mean difference = 4.93, SD = 1.00) and tele-rehabilitation group (mean difference = 53.51,
SD = 71.10); 3) increase in dynamic gait index in hospital-based therapy group (mean difference
= 4.00, SD = 2.83) and tele-rehabilitation group (mean difference = 7.50, SD = 3.54); 4) increase
in walking velocity during 10-meter walk test in hospital-based therapy group (mean difference
=0.11,SD=0.21) and tele-rehabilitation group (mean difference = 0.04,SD =0.01); 5)
decrease in walking time during 10-meter walk test in hospital-based therapy group (mean
difference = 0.75, SD = 1.77) and tele-rehabilitation group (mean difference = 24.75, SD =
34.29); 6) increase in cadence (steps per minute) during 10-meter walk test in hospital-based
therapy group (mean difference = 2.50, SD = 16.26) and tele-rehabilitation group (mean
difference = 6.50, SD = 9.19); and 7) decrease in number of steps during 10-meter walk test
in hospital-based therapy group (mean difference = 1.25, SD = 0.35) and tele-rehabilitation
group (mean difference = 8.50, SD = 14.85). The Pearson’s correlation test showed some
correlations between improved clinical outcomes with changes in EEG power (alpha, beta and
theta frequency range) in frontal cortex (F3, F4), motor cortex (C3, C4) and parietal cortex (P3,
P4) nrecorded during the timed up and go test: 1) correlations between decrease in dizziness
handicap score and EEG during sit-to-stand action, which showed increased theta power in
ipsilateral parietal cortex (p = 0.028), and with EEG during stand-to-sit action, which showed
increased theta power in contralateral frontal cortex (p = 0.021) and increased beta power in
contralateral frontal cortex (p = 0.021); 2) correlations between increase in walking velocity
during 10-meter walk test and EEG during turning back on the same side of the weak leg,
which showed increased alpha power in contralateral motor cortex (p = 0.004), and EEG during
turning back on the same side of the normal leg, which showed increased alpha power in
ipsilateral motor cortex (p = 0.008) , increased theta power in contralateral motor cortex (p =
0.032), and increased theta power in contralateral parietal cortex (p = 0.045), and EEG during
stand-to-sit action, which showed increased alpha power (p = 0.018) and increased theta
power (p = 0.047) in ipsilateral motor cortex; 3) correlations between increase in cadences
during 10-meter walk test and EEG during sit-to-stand action, which showed increased theta

power in ipsilateral motor cortex (p = 0.032) and parietal cortex (p = 0.009), and EEG during
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turning back on the same side of the normal leg, which showed increased alpha power (p =
0.024) and theta power (p = 0.019) in ipsilateral parietal cortex, and with EEG during stand-to-
sit action (after turning back on same side of weak leg) , which showed increased alpha power
in contralateral parietal cortex (p = 0.032) and with EEG during stand-to-sit action (after turning
back on the same side of the normal leg) , which showed increased theta power in ipsilateral
parietal cortex (p = 0.012); 4) correlations between number of steps during 10-meter walk test
and EEG during sit-to-stand action, which was alpha power in contralateral frontal cortex (p =
0.022) and beta power in contralateral frontal cortex (p = 0.020); 5) correlations between
walking time duration during 10-meter walk test and EEG during sit-to-stand action, which was
alpha power in contralateral frontal cortex (p = 0.020) and beta power in contralateral motor
cortex (p = 0.001); 6) correlations between decreased walking time during timed up and go
test (turning back on the same side of the weak leg) and EEG during sit-to-stand action, which
was alpha power in bilateral frontal cortex (p = 0.036 for contralateral frontal cortex; and p =
0.048 for ipsilateral frontal cortex) and beta power in contralateral motor cortex (p = 0.006);
and 7) correlations between decreased walking time during timed up and go test (turning back
on the same side of the normal leg) and EEG during sit-to-stand action, which was alpha power
in contralateral frontal cortex (p = 0.027) and beta power in contralateral motor cortex (p =
0.002). We developed the web application-based telerehabilitation system and assessed in
feasibility study, which shows adequate safety, patient compliance, patient acceptance and
efficacy. In conclusion, vestibular rehabilitation can be integrated into tele-rehabilitation
system with web application, with improved clinical outcome regarding walking ability and
dizziness. There are correlations between the measured clinical outcomes and EEG, which can

be useful for following up and planning for rehabilitation in the stroke patients.
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4.14 Asussvesdnyaaundulniinases fuviia F3, Fa, C3, C4, P3 uae P4 Unsvndau
Timed Up and Go test (Resting: A lvinasesunrenanasinstimauniia uazinneln
mEJﬂ’]Wﬂ’lﬁ(ﬂﬂ%j\iLlﬁﬂ; Pre Turning : AaulyihapmazeEaTrsAuEINS U Saneuin
MenTRSausn ey Post Tuming: raulihauewaraaaTAsHuA NGy
Sovddlnmenmdinasu 12 a)
4.15 ausavesdnyaaundulniinaues suviis F3, Fd, C3, C4, P3 uae P4 Unsvideu

Timed Up and Go test (Resting: Aaulinaswazoeadiasiamaunils uaginnouln

a6

ar

a8

50

51

52

53

58

64

68



N

d15UnygUnn (sia)

mesaRSausn; Pre Stand - to - Sit: AaulviausarenainsTaaiE

&g sRuTaneuFinmenmirinadausn wag Post Stand - to - Sit: edulihaes

vwoaasimteidvdAuaemaiu Svddnmenmitees 12089 71
4.16 Anuusevesdyaanduliinates duvis F3, F4, C3, C4, P3 way P4 vnigviadeu

Timed Up and Go test (Resting: aaulihatewaraaaiasmdumia

LLaS’ﬁJﬂﬁauﬁﬂmSﬂﬂwﬂﬂﬁjﬂﬂ%’j\mﬁﬂ; Pre Sit - Stand : maulnTaueswazotE@TAs

qﬂﬁummﬁwg Soreuflnnenmiitnasausn way Post Sit - Stand: AAulnihaussva

pranasinsanuaniind Savddnneamordaesy 1280
4.17 uussvesduaanduliinaues suvis F3, F4, C3, C4, P3 way P4 viznadey

Timed Up and Go test (Resting: aaulnihanesvnzaamaiastmauni

waz¥aroufinmenmiiinasausn; Pre - Turning: Aaulnihauewaeranasias

udndu faneufinnenmiitnasasn wag Post - Turning: paulniauewae

panaiasAudeIndu Savddnnenwdiaasu 12 850 78
4.18 Anuusavesdyaundulniianes duvis F3, F4, C3, C4, P3 uay P4 auzvndey

Timed Up and Go test (Resting: Aaulwihauewarenaadasilamdunmia

wazTaneulinmenmirinasausn; Pre Stand — to - Sit: Aaulihauesvae

penadastianfvdsiuganaiuiadeuiinnenmininadun way

Post Stand -to - Sit: ﬂﬁﬂﬂ/\lﬁﬁﬁyawwmmaﬁmﬁaaqLﬁﬁyﬂﬁé’ﬁuqmmﬁlﬁu

Sovddnmennansy 12 S0 82
4.19 Anuussvesdununduliinaues fuvivs F3, F4, C3, C4, P3 wag P4 vaignadey

Timed Up and Go test (Resting: Adullihaueswazeaasinsimdunis

wazSaneullnmanmirinasausn; Pre Sit - Stand: paulnihauewarenasadns

andumnidnd Tadeuiinnreamuidaesausn uag Post Sit = Stand: Aaulvihaussuae

prenadasaniunid feavddnmeamdeasuizady 85
4.20 mmLLiqmaqﬁmmwmﬂﬁuIWﬁwamaa FLVUS F3, F4, C3, C4, P3 uwag P4 wpisvnday

Timed Up and Go test (Resting: Adulifhaueswazoaadinsimdunil uas

5’®dauﬂﬂﬂ'mﬂf1wﬂ’1ﬁ’m§qLLiﬂ; Pre - Turning: adulnsihans g oEaTAsIRUALINEY

Soreulnmenmiidandausn uay Post - Tumning: Aaulniauewuzetaaiag

Pudendu Savd@nmenmiidnasu 12 ad) 89

4.21 punssesdygrandulniianes duwls F3, F4, C3, C4, P3 uag P4 Yauzvndou

[

Timed Up and Go test (Resting: maulnanssuugoaainsdmauaiils waginneuiln



2!

d15UnygUnn (sia)

meamiitansausn; Pre Stand - to - Sit: AdulWihauewazetaTaTTmaing

ndsAuganaAuInneulinnisnmiisaasiusn uay Post Stand -to - Sit: AduluiAND

sroraadasinaievisiuaamaiu Tnddinmenwideesu 12 %) 92
4.22 amassvesdauaasranlniinaies fuvia F3, F4, C3, C4, P3 uay P4 Unsvindou

Timed Up and Go test (Resting: raulnihauesarananadesimduniia wazanendln

ﬂﬂﬂﬂﬁwﬁﬁﬁﬂﬂ%’jﬂmﬂ; Pre Sit — Stand: ﬂ§u1WWwauaa%msaﬁawaﬁﬂiqﬂ'ﬁumﬂu’ﬁﬁy Tanausln

menmsTARSaLIN way Post Sit — Stand: ARulWihaemEre AT ATANEuT B

SR MBS 12 A3 96
4.23 Ausevesdnyaauraulniinaues suvia F3, F4, C3, C4, P3 uae P4 Unsvindau

Timed Up and Go test (Resting: pavulvifinasesunwananasinstimaunia uazinneln

menmthUnaSausn; Pre - Tuming ravlifiausmareamalrsdudendy Janoun

MenaRSasn ey Post - Tuming: auliheewaraaaTAsHiuEeNay Savddn

NIRRT 12 030 99
4.24 poussvesdnyaaunaUlinases suviia F3, Fa, C3, C4, P3 uae P4 Unssvindau

Timed Up and Go test (Resting: raulnihaesneenanadesilmdunila uazSanendln

menmstARSawIn; Pre Stand — to - Sit ﬂ?ﬁﬂ‘l/\lﬂﬁauaaﬁumzaﬂaﬁaﬁﬂsﬁﬂaqLﬁwgwﬁqguqm

msduSareulnmenmiiansausn uae Post Stand -to - Sit: AdulWiaLwaLeENETAS

Tpaiavasduganmsay dnvasinmenimiiiansu 12 Asa) 103

o 2

4.25 anuusaesdua o ulninaues auwas F3, Fd, C3, C4, P3 ey P4 vausnngd@au

A

Timed Up and Go test (Resting: Aaulninauesuazaaatiasiamumils uaginnewiln

[
% 1 =2

munrinasausn; Pre Sit - Stand: Adulvaussre AT AsANEuANAE Tareriln
menmsSARSawIn way Post Sit - Stand: ARulWiheemnEe AT ATANBLT G
SR M WTRATU 12 A30) o 106
4.26 ARty oA UlNALea fuvitis F3, Fa, C3, C4, P3 uae P4 Unsvdeu
Timed Up and Go test (Resting: A lvinasesunwenanasinstimaunia uazinneln
menaRSausn; Pre - Tuming: rauliheewaraaaTAsHuAsNgy Sareuin
enmnnSausn uay Post - Tumning: AUl ewazeEETASRIuAsINGY
Somddnmenwndeesu 12 030 110
4.27 Prsussesdyanarauliiingies fumis F3, Fd, C3, C4, P3 wae P4 90nadeu
Timed Up and Go test (Resting: AU linauesarenanasinstmdunia uaznneln

MeENNUAASIWSA; Pre Stand - to - Sit : PaulinauswnranaalAssannn?d



e

d15UnygUnn (sia)

nasEugANSRY IneurnmMemwddanTasn wae Post Stand -to - Sit: Adulnawes
vrarenalpTimaiaviasaugansiiu Savadlinmenmitiansu 12 A)

4.28 mussvesdaarauliiaues s F3, F4, C3, C4, P3 uag P4 uaisvingey

=%

Timed Up and Go test (Resting: Aaulnihaaswazoaadasiavdumile uazinnouin

1 =%

muninasausn; Pre Sit - Stand : AdulnihausmreEatpsanEuaNAE Tarerdln
enmtUnASausn waw Post Sit - Stand: ﬂ?{ulw%amaaﬁuwmmaﬁmqﬂ'ﬁumm?ﬁﬁ”
Somddnmenwaesu 12 030 117
4.29 AusevesdnyaaunaUlinases fuviia F3, F4, C3, C4, P3 uae P4 Univndau
Timed Up and Go test (Resting: A lvinauesarenanasinstimdunia uazinneln
menSaRSasn; Pre - Tumning : Aaulrinasowawenanastasiwaengdu Yaneuin
MEISRS SN Az Post - Tuming: AaulihemewareEaTAsRuA N
Somd e AU 12 A3 120
4.30 Pryaussvesdynrauliingies fumis F3, Fd, C3, C4, P3 wag P4 annndey
Timed Up and Go test (Resting: Adulniinasasazenanasiasiadumis uazinneudln
ﬂﬂﬂﬂﬁwﬁﬁﬁﬂﬂ%’j\imﬂ; Pre Stand — 1o - Sit : AaUlaLe A EnEsAT R TS
Auaanaiu Tadetflnnenmindansiuen uae Post Stand -to - Sit: ARvlyiases

raranalpTmuiaviasaugamIRY SavasinmenwiiUansu 12 A59) 124

4.31 pulswesdyauraulninates suds F3, Fd, C3, C4, P3 Way P4 Jausvingou

1 =%

Timed Up and Go test (Resting: Adulniinassswnzoeatiasiamaumils ez innouln

[
[

monSrinataus; Pre Sit - Stand : AdulniausreEaRsgNELANAE Tareriln

munmTARSIuIN WAy Post Sit - Stand: AAUlWiheemEENENaTAsANELINE

Somddnmenmindeesu 12 030 127
4.32 praussvesdynonauliingies fumis F3, Fd, C3, C4, P3 uwae P4 90vndey

Timed Up and Go test (Resting: rawlnihausareanadamimdunila uazTanewdln

menTaRSausn; Pre - Tumning : aulihaewareanaAsRwAengU Yareuin

MRS SN ey Post - Tuming; AaulihauewareaaTAs AN

SR MEnMTIRATU 12 A5 131
4.33 prauseesdyananauliingies fumis F3, Fd, C3, C4, P3 wag P4 90nndey

1 =%

Timed Up and Go test (Resting: Aaulninaeswazoaadasiavidunile uaginneuiin

(%

mManmUiTRATIwsN; Pre Stand - to - Sit : AUl aLpwranaalRsHRLANg

wiaaduaAnIaAU InneulnnenminlnAsasn uae Post Stand -to - Sit: ARulaweS



M

d15UnygUnn (sia)

AU

vreenaimnai B duannauiu YavdEnnenmirdee 126890 134
4.34 amassvesdayaasranlniinaies fuvia F3, F4, C3, C4, P3 uay P4 Unsvindou

Timed Up and Go test (Resting: A lvinasesarenanasinstmaunia uazinneln

munmiinasausn; Pre Sit - Stand: pduliaLBsAE AT ATANE LGS

Sorteuflnmenmiinadusn uaz Post Sit - Stand: vl avewarEETAS

anBurnd® Yavddnmemwindaesy 126890 138
4.35 AussvesdnyaaunaUliinases suviia F3, Fa, C3, C4, P3 uae P4 Unievindau

Timed Up and Go test (Resting: AU lvfnauewarenanasinstimaunia uaznnemln

ﬂﬂﬂﬂ?Wﬁ?ﬁﬁﬂ%ﬂLLﬁﬂ; Pre - Turning: pavlihauesrenaasTAsAuE endu Yaretiln

MEISRS SN Az Post - Tuming: AaulihaewaraEaTAsR AN

SR MRS 12 A3 141
4.36 AusvesdtyaaunaUlinaLea fuviis F3, Fa, C3, C4, P3 uae P4 Unsvideu

Timed Up and Go test (Resting: pAvL g ssunenanasinstimaunia uazinneln

mamaasausn; Pre Stand - to - it : AdulhauerareaTns TR S

wé’qguqmﬂmﬁu Sortoflnmenminansauan uay Post Stand -to - Sit: ARwlyaes

wonaiaTasiinddugamaiu v dnmenmwiieeu 12680 144
4.3.1 Home Page ¥9352UU Web Application. 211
4.3.2 mihssmsuanimavesiulenwiladudmiunsuanaateya EEG 212
4.3.3 fegensuanmaves I ULeYMALAT S Session Channel Wy Frequency MFfldnuden 213
5.1 mMsnumussanssuiestetumsiln vestibular rehabilitation

T S AVOA ORGINOY 219
5.2 U3hial aued 5 duitdusiusau motion sickness 221

5.3 U3t vestibular fienilnensnszduanesselniin Tudtaelsaandn; 1dusnay
Adeiuazaing wansdeunisseslseidusudninveanisifnaudniiviimiifiAestu
mﬁumm%’ﬁﬂ@ﬁu vestibular (epileptogenic lesions responsible for vestibular
sensations); gadTuLaRsT SN sz duaasfe i winlmAanssus
L@3ouATIAU vestibular (cortex evoked vestibular illusions) Iuﬁﬂaaiiﬂam%’ﬂﬁauagj _______ 223

5.4 nswdsuwdaspfulninauswiudamenisiu cait cycle Buuasduanmy left toe-off

(LOFF). $1e/9 left heel-strike (LON), right toe-off (ROFF) wag right heel-strike (RON)_____ 228



uni 1

UNun

1.1 anuddguaziuvasiiyminiside

defidaiainanslunazniguen (Intemal and external sensory outputs) 11036 U 1ng
auedazlinnnsfAn (Neurocognitive function) uazudensual MlMimAnauAnfiazind el
st mnaifionevaussdudiu wasivaununisdinsinurssdulssamuasndaile
(Motor planning) iftel¥iAnguuuud1fy (Sequence) sasmsvhaurasndnniefigndouvaizas
nsvuIumsiistundoufunsiddeuulasdndiniilumadanes wnsranuldannmsiiasuntas
pduanes Mntfuiufnnszualsramieuddsludiaunsdiunuaunisiadeulm (Motor cortex)
waaSuinnsimdriusyuudssavlodunds dulszamdiudans wazndile vldiaanis
waeulm uenanduddesdissuulszamnamssiauaznsUsranuauvendiedis wazassosd
szuvUsTamiueNdAniin Wy nmssusumsideii daazdeudeyandugaues (Neurofeedback)
el viowudad a3 ldlvauls

mMsgadsauanansafanan viliadesulmifievianssusneg Iedwin annmudnves
sUuuuNIan Bu waslAuiiiaund awdnlaie desdensduluiielsanasnidonauos loun

1) ndnaniiosounss dedu d1lde waznmzananduieties (Muscle weakness, Atrophy,
Fatigue and Sarcopenia)

2) mnailaunAvessEUUUsEAMLAraNRs oun (1) mnuinunAvesssuuUssamiuanuidnyy
10 (Sensory afferent deficit) 1% u ms%’uﬁfﬁ%mﬁwaﬁaLv’hﬁ'ﬁmﬂﬂﬁ (Impaired proprioception)
@) izuwizmmﬁ"qmimmmmsm?{auiwmamé’mm‘faﬁmﬂﬂﬁ (Impaired motor control system)
(3) ermainisvesndunile (Spasticity) (4) ANUNAUNAYRITEUUUTEAMAIUANNTTNTIAT (Abnormal
central and peripheral vestibular system) (5) @1eniaun@ (Visual deficit) (6) ANURAUNRYDINTT
UszauusewinszuuUsyamuasndnunde (Impaired coordination) (7) AMUUNNTBIYDINTTS AN
(Impaired neurocognitive domains)

3) TsaUszda Wy dewdon anuinunfvessedundeusTusisnie amuunnsasdy
AruarnsFens nneyulasunnts ensUendmionasdo ufenuenan 2 Sl
g

HUdelsAvaenlionaues fifiseelsnfivaonidonauesdunds (Posterior circulation) 819
ANuRaUnAvesTEULYsTAmMAIUANNINSIHd Thlidunguennisiaunfuuuideunduresssuunis
3987 vestibular (Acute Vestibular Syndrome, AVS) Usnaunigain1suiiumyu (Vertigo) aauld
(Nausea) 391384 (Dizziness) 81381 (Vomiting) aAnzdagannIsadeuln (Motion intolerance)
wardnuaznsiuiiliiuag (Gait instability) aunsarialdutunaneu sufaneduad wazann

NSANWIUY Systematic review wuanumINlsAseuUUsEamaulate Vestibular (Vestibular



2
neuritis; Uszunad 70%) hazlsanaaniaandusd (Posterior fossa ischemic stroke; Uszaunas 25%)
Q"ﬂ';&J'IiwaamLﬁamauaﬁﬁmmﬁmﬂﬂﬁé’mdn naglinuanuiaunfanasansszuulTEam
5'146] (No focal neurologic signs) wule <20% (Kattah JC, Talkad AV, Wang DZ, et al. HINTS to
diagnose stroke in the acute vestibular syndrome: three-step bedside oculomotor examination
more sensitive than early MRI diffusion-weighted imaging. Stroke 2009; 40:3504Y10.)
91539381 (Dizziness) dvateUszianlawn

o

1. Vertigo Junsifuaesuiidnisndeuivessaneniliiiansinfouinasmiesus

3
nsindeulmusidunndeuiiildiinnsadoulneie

2. Lightheadedness L‘ldﬁJumﬁLﬁstﬁuiﬁﬂmﬂ (Spatial orientation)

3. Unsteadiness (Imbalance) 1Junsidenisnsasa

4. Oscillopsia WWumsiunmmadeulmsiaiildiinniswaeulmase

5. Non-specific dizziness {usnsnlidniaunenazdndnussinndneiule

‘gﬂﬁ 1.1 uam vestibulo-ocular reflex (reference: Rutgers RWJMS Neurology,
https://www.youtube.com/watch?v=6MH1gAuJXhE)

Wadnisiufsvelunege yiulusudyaravesnmisindsulnivazainuiss wazazdesinu

uUsgamanesn 8 d vestibular nuclei 91 medulla wands lUgs pontine paramedian k&3N3

o

L3 U U d‘ Y dl o U U d‘ ¥
Uy ez Usudy i cerebellum aulddgygraiivuizaudmiunisusunisindouln wad

[

dedyaadly Wdulszavanesd® 6 119U uaziduUsEa AN 3 Tty UARNITIARUTVeY

A

anantumewan ilianunsouesnmiigny nikalslunmis Awanddugun 1.1



Superior cerebellar
Artery (SCA)

Basilar
artery (BA)

cerebellar artery (AICA)

Posterior inferior
cerebellar artery (PICA)

|
i
. Anterior inferior
[l

’gﬂﬁ 1.2 uan3 posterior circulation VDIVADALADAAUDY D1NT1TUAAS UAZAIN MRI V94
posterior circulation stroke (reference: Rutgers RWJMS Neurology,

https://www.youtube.com/ watch?v=6MH1gAuJXhE)

WielimnuiaUnAluUSIM Posterior circulation vaaviaenidenauad awla1nN1nkandlanegy
dl a a a o 1 d‘a a 1 dl b U Ve
7 1.2 uaz 1.3 lagifinauliaunfnusuiiaiiaund wu Aseuun1snse nsfuanusan was

NI



Contralateral:
Hemisensory deficits
Hemianopia

If midbrain involved:
Contralateral he S

Ipsilateral ataxia

Ipsilateral hearing loss
LABYFONTHINE A BRANCH

Hemisensory

Ipsilateral . “d Hemiparesis
appendicular ataxia ) Intranuciear ophthalmoplegia

Ipsilateral:

Horizontal gaze paralysis
LMN facial weakness
Facial sensory loss
Ataxia

JUN 1.3 suvmiawazeinisveie posterior circulation

Fafnnuein1s AVS Tuuaelsaviaeniienauedssesidounay wassseAudsunay Fauduy

=

szerisruuUszamvesthedlivulauiuimdnatewiniien lnensvihmenmuidalugdae

Y. &

nguilFadianudndudssinnsiaduilinszuun1snsedia (Vestibular rehabilitation) 1iveW uy 13

PADULN WATNIINTIF LDARDINITAITIA Y



Neurocognitive domains Neural correlates

Executive Function

Planning - ventrolateral prefrontal cortex !
Decision-making - dorsolateral prefrontal cortex 2

Inhibition - medial prefrontal cortex ?

Flexibility - anterior cingulate cortex *

Working Memory - thalamus?®

Responding to feedback

- ventrolateral prefrontal cortex !
- dorsolateral prefrontal cortex ?
- visual cortex ®

- superior parietal cortex”’

- inferior parietal cortex 8

- anterior cingulate cortex *

- thalamus*®

Complex Attention
Sustained attention
Divided attention
Selective attention
Processing speed

TR ] o tormoral evrue?
Social Cognition ch/z"g;{f.(\_::;« > superior tempora gyrusm
) . el L/4yl,/'; - inferior temporal gyrus
Emotional recognlnon e Ly oy - medial prefrontal cortex ?
Theory of mind Qﬁg (. - dorsolateral prefrontal cortex 2

Insight - precuneus !

- medial prefrontal cortex 3

- dorsomedial prefrontal cortex?
- anterior cingulate cortex *

- thalamus?®

- amygdala ®

- hippocampus ¥

Learning and Memory
Free recall
Cued recall
Implicit learning
Recognition memory
Long-term memory

Language - superior temporal gyrus °
Object naming - inferior frontal gyrus **
Fluency - anterior insular cortex '®
Grammar - anterior cingulate cortex *
Receptive language - parietal ccortex®’
Word finding - visual cortex ©

Perceptual-motor
Function
Visual perception
Perceptual-motor
coordination
Visuoconstructional
reasoning

- lateral geniculate nucleus *7
- temporal lobe *#

- visual cortex ©

- medial prefrontal cortex 3

SUN 1.4 uaninieInavedanssiiiigliun1s3an (McDonald et al., 2019)
NFUN 1.4 uansauesduninedInunszan deuhnulssauiudiuresauesidinisiadeuln

zulaIusardumisvasaupin1syiuss uuAff ol aume (Connectivity) Ussanuauiy

Y

nmyinmauauesluLsazAuwlsanes JsdudutazdrAnlunisinniunisiauion Aeiuvesanes

WANISINd Y IUANDILaY biosignal BU (19U dygyad surface EMG M179N15Y1191U989N210L1UB)

v Y =

Yuzidoulng anils lhudy wulumedygrasuniu @ygradewadnuazdudeu § movement

artifacts Wag noises SUNIULIN) F90 oaulasdyaruad uanosliandyyrusuniu wazly

UyayUseRvgiiaendygyaanessauiu biosignal U $IU91INIATIANIIAGEN

szuuNenmUITaNIuNNsaea1snielna (Tele-rehabilitation) 1Wun1svinnieniniive Tnadu

Y o

medunnduazinnisnmundaidugnununaglinuuni wasdatenflg Uisuasguagyoe

<

(care giver) Wugaiunsvimeninindn Uselewdde anszoznailunisiduniaunlsmenuia an

AULAINSAALY D LUN LT AVUE TBYINNEAIMNUIUATLSINEIUNE (WU 1929 COVID-19 Tulsanenuna



6
szdinsandwaunsliuinsivaslianidunariefifuaeiidelonialunisiinieaimiialy
T59neIuIa) ammfmm?{aué‘:ﬂLLazammiLﬁaiaﬂflasuaa;iﬁhimmiaLﬁumqmiiqwmmal@’f (\u
ogyuuniinslng) waziiselovilugUasfiumaduinuaziedoudrediuin (Wu fhelsavasen
Fenaus filinainfauardouusenn) sausiteilivsradiiumantsmeiuiawiunmgussd
wrimsvhmenndtnegadeiies wardannsinen i aieislneasldsuiuugimig
muamiidangndiomnaiale

Pnwmpawma Sshiludomageuszuumenmiidakumsdoamilng (Tele-rehabilitation)
diefnwanudullduasdedtanseddnuasimnssy wu msseusulaangUag nsandayayio
sumlus sensor wagsruvAeasvnilng waenslityaussRusieneidyanuaes

nsAneluudded sxdinmuuanssanmsineniwsalagitumsgulutlagiu T
wanafaguil 1.5 Fefldruiifisndn Ao axdl

1) mMafiunisineamiidanslnasuuiunseuunsmseda (vestibular rehabilitation)
Lﬁaﬁuvjmilﬁu TufUrelsanaenidenausssyoziadsundu iiflseslsniinasadonaussdiunda
(posterior circulation) Wieufun1svhnmenmiidauuuniinssuunismssiilsmeuia

2) maifudeyaguiuunduanssnounazrdanisiiminmenmiidamalnansuud Wewmun

Ty seRvgivianusaiinsgrimanuduius senieduanoiuauausalunshu

External sensoryinputs:

- somatosensory

{tactile/ propricception /prassu
re/pain/temperaturs)

Neurocognitive

- visual
- vestibular - determine targetof meaningful
- auditory movement

- motor planning: strategy/plan for
recruitment ofmotor units in sequence to

Internzlsensoryinputs:

{perception/mator imagery) reach target

“vEu - visupspatial awareness
- kinesthetic - memory

- emdction

- praedict EEG desirg/decision to inttiate ‘ intistz movement

{1) Proposed Intervention in this
research: Desirefd=cision to
movement

synchronize movement with repettive
TMS

- increase sensory input by mental Changes in EEG
imagery) vestibular ‘ viaveforms

- EEG guides physictherapy/trestment
of post-stroke depression

- EEG vaveform monitoring to help l

(2) Conventional
intervention:
- physical therapy,

Mcator pathvay (brain/spinal
cord/muscles):
- initiate movement

- cccupational therapy — - seguence of muscle activation

- behavioral therapy - corraction of error movement

JUN 1.5 wnudanansmsiuyitausluanuddeil (1) weuiunsiuguuutagdu (2)



1.2 InqUszasAvaInIsiY

1) Anwmanisvimenmundakuuiun1smsesa (vestibular rehabilitation) lugtlelsaviasn
Fenauesdiunds Alornsindou lneflonanainsgUielsavasaidenauss 2 518 v
muaminad sw. uay Tormatasgiaslsanasaidenaness 2 118 A3unmstrdamdlng lae
Anvmanenadnneunazudwhnenmiiansy 12 ade lud e1msiedeu (wudevan
dizziness handicap inventory) wagn1sNAd@aUNITLA Y (timed up and go test, 10-meter
walk test ez dynamic gait index)

2) Fnwanuduiusseninmanistisadedsnenmdriauuuiunisymsas fuadulad
due9 Tuauesalu frontal cortex, motor cortex Wag parietal cortex Tnefnadulniiaues

3) Anwiaradulule (feasibility study) Tun1sld web application saudeyaniendiinuas

Y VY

adulnfauawiateUsEEUY M519FAY wazinntennuidanielna tielvnseslaniale

Y

W sShwiuimamsumgnsmansiuluaznigamdidn

1.3 duNAgIueIulY

1.3.1 aunsald3Bnsiusmidlng (Tele-rehabilitation) Tunisiingfuaslsaviaeaidionaes
a1 posterior circulation #ifillymnnisieuviensmsile ﬁﬂﬁéﬂwlﬁuﬁﬁﬁu LAUNTIAIA
T war Adouanag

1.3.2 ansainsizimaruduiusszrinenauliinauedudiaelsavasndenaussiusa

ASNAADUNAATN bH

1.4 Usslewifildsuanniside

1.4.1 gnansauseliuanudululs Ussdnswavesnisvnienimtidanidlna waganunsan
stuvunMeamisanislnasuuiduiingsuunsns (vestibular rehabilitation) LiteWunnsiiu
slfusi’ﬂaaiiﬂ‘waamLﬁamauaﬁzaz?fmﬁauwé’u fifiseelsaiinanndenaduoidiunds (posterior
circulation) 1nlgEngU8lAR5

1.4.2 lédeyaguuvundulwihaasdousazvdsnisiinvitnieninddamalnansuuds uay

MANUAUNUSIEIeaulauesiuANaINNsaluNSIAY
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awv ad v
L@NENILLASITUIIENINYIUDY

sl dyraeduliianesnd suretuszuudiannseing 15end1 Brain computer
interface: BCl 30 “diusieuszanuanssuazaenfinges” §idedinnuaulalunsdnwinduluiin
aupsiefnnuinyvinaznununienmidalugiaelsanasadonausauusezlng Jaldnunau
255NITUNVNLUITBLABIFU Brain computer interface (BCN) TugUae Stroke AtAsaiun1sqniuy
Fu wuduauaide 4 Ges Tasuandlupsed 2.1 awnsaudeldidu 2 ngu Ao

1. ﬂdmﬁi‘ﬂv\lﬁ’]ﬂiSWTUﬂé”mL‘ijE]‘UWVldIE]'EJULL‘N (Functional electrical stimulation) laun
Chung et al,, 2015 (Chung et al., 2015) wag Mrachacz-Kersting et al., 2015 (Mrachacz-Kersting
et al,, 2015) ﬁlﬁmaaﬂui{ﬂ’m Stroke S¥&g Chronic (\Ju Stroke wuLINNIN 6 LRBLW)

1.1) Chung et al, 2015 (Chung et al., 2015) MauKuBiEnvsns Uiy EEG fisdumi
Frontopolar 1 (Fp1) uag Frontopolar 2 (Fp2) fidswzveteraasing waglveranatnsdunantiae
e?fwiamwﬂwa%LLamé’aumunmiﬁsgﬂ’ml,w'qam%ﬁ@ﬂsmﬂ%’aLﬁ?h dlofnnszandawinwddyaio EEG
mﬂamawzgmwiwﬁﬂLﬁﬁﬂﬂamﬂama% IABNATINVBIA Y IU Sensorimotor rhythm (SMR) (12-15
Hz) uay Mid-beta (16-20 Hz) azdianfisdleotanadnsinaand (Concentration) Famsefuduiu
Theta rhythm fAfiAnanasiileeanainsineaud Wodnaiu [((SMR) + (mid-beta)):theta pattern g4
n71A1 Threshold (LaAIIANIILNIANITUINND) LLéj’waﬁﬂ’ﬁﬁﬂﬁliyiyﬂmiﬁﬁmiﬂi%ﬁlUf]éjﬁmL‘ﬁ,@
Tibialis anterior #aglvin Wuan 5 3wl Wedielidewih (Frefideunse) nszaniu Tnensin
Snuauziidy Intervention Tungy Experiment ssarnnaunaaesdsldsunsnsedulifiing sl
Tibialis anterior usilalléSun1sndeyana EEG Tnassaziiainit 2 N dsvoziian 5 Ju Jawanns
NAABINUTT T 2 Ny anszerIal Timed up and go, RTEY Berg balance scale, Wy Cadence
(Frunufnsie 1 uifl) uwazszazinuesnndiaficeunss (Affected sidestep lengths uag Side stride
lengths) auansitmaiunaznisnswiaity usilanSsuiieuris 2 ngu wuiika Outcomes Wianil
ladsnaiu nquidelfasin Wosminszesinan Intervention AduAuluvildnanisnaaaslaisieiu
wazdnuIuetaatasiduautesiiuly (Total n = 10) vilidslauarusaidiuanisnaassldly
Uszyniasela

1.2) Mrachacz-Kersting et al., 2015 (Mrachacz-Kersting et al., 2015) 119uaudIanINTA
Sudtyeyras EEG Aishuvnia FP1, F3, F4, Fz, Pz, P3, P4, C3, C4, and Cz fifisusvotonanaiias wuazl
p1aNAlATALNANLNRE %Qﬁiﬂuﬂwﬁ’lﬁ]E)f\]SLLﬁmﬁﬁy,iyﬂmiﬁﬁgﬂﬁEJL‘WIQHZJW%?%ﬂizﬂﬂ%’mﬁﬂ dloRanszan

'
Ya o =

oWy 1ad EEG 91naNedaggnIIusindndinouiimesaiu Algorithm ¥enauiide g

Y

Algorithm 3¥m319NU&eYeU19u Movement-related cortical potential (MRCP) Fadudtuaauiiuans

Ao o

MilnsAnazedouln Inuesalseneounilandrfyves MRCP Aadtyaias Peak negativity (PN) &4

| '
LY Y [ =

RUSAUNTdINIsiAaeUl (Movement execution) tans1awu MRCP LLﬁaamaﬂﬂzdﬂﬁmmﬂm
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'
vya o S

Somatosensory afferents 7 Project lUgfa Motor cortex iiowndeulm ﬂdmﬁaﬂaL%adﬁLﬁaﬂizﬁu
n&anile Tibialis anterior dglvifh luszasianinssiu PN ssvhliduanaauesdinsnanniiolds
Fu (1fin Brain neuroplasticity) 1@ 1aiAsnay Experiment ld¥un1snsed undrunile Tibialis
anterior faglslil luszezinandinsaiu PN udenanasfnsngumaaedlézumansedundnaiile Tibialis
anterior faglulfuuuds szoznainge 2 nau [Wuszegiaan 3 Fu wuin ney Experiment 3
Snsndrlumsifiuszes 10 wWes Winen 0.76 m/s \Ju 0.84 m/s uag Fugl-Meyer Assessment for
the lower extremity (FM-LE) iisiann 24.92 1Ju 25.69 luvagiingunnassidnsndalumafusses
10 1uAs anan 1.16 m/s Wy 1.09 m/s uay Fugl-Meyer Assessment for the lower extremity
(FM-LE) ana1n 26.44 18u 24.44 Tpglafinsil3euifisunanisnaasssening 2 nau ldlalimguadn

o w

Wi langunAaesdedl Outcome Mhgas wazwiinngudIduazasuirdanuuandiseg1aiidodAgng
ann welilefiansanguaiaznuinlifidedAynieadin
moulall Meta-analysis (Kruse et al., 2020) la3tA51% 914338 2 91ud19iu (UA 2.1)

wuinldanunsaaguladn nguitld BC T Outcome fidndngu Control

Effect of BCl added to conventional therapy versus control intervention on recovery of lower extremity

Study name Statistics for each study Sample size Std diff in means
and 95% ClI
Std diff Lower Upper BCI Control
in means limit limit p-Valuegroup group
Chung 2015 0,33 091 158 0599 5 5

Mrachacz-K. 2015 045 041 132 0300 13 9

042 029 1,12 0250

-2,00 -1,00 0,00 1,00 2,00

Control BCI

U7 2.1 Wa meta-analysis (Kruse et al., 2020) vessn3de Tunsld BO tietionsiluyves

Iué’ﬂw stroke (Chung et al., 2015; Mrachacz-Kersting et al., 2015)

2. ﬂq'mﬁlslﬁz’f Motor imagery training (Motor imagery training 1Jun1s8nIuna1n neouvi
nenmU1dn) 1aun Guttman et al,, 2014 (Guttman et al.; 2014) ag Oostra et al,, 2015 (Qostra
et al,, 2015)

2.1) Guttman et al,, 2014 (Guttman et al., 2014) naaag w835 Crossover trial Iuéjﬂaﬂ
Stroke 5¥8% Chronic lnadinsiln Motor imagery for sit-to-stand 1Wuszeziian 4 dUani aduniu
Motor imagery for reaching WJuszeziian 4 dUasf wui1nsila Motor imagery ¥78a Sit to
stand time wagifi Reaching velocity

2.2) Qostra et al., 2015 (Oostra et al., 2015) ﬁmﬂ’lﬂﬂw Stroke S¥8¥ Subacute lagHn
motor imagery Wuszaziian 6 &Uani wuin nsEin Motor imagery Hewfiuauanunsalunisiiv

vz 10 495 wilitesiy Fugl-Meyer Assessment for the lower extremity (FM-LE).
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M50 2.1 ITeTAeInU BC-MIT watieslunsnseda 8u wiu TugUie stroke

Authors/ No. of Averaged age Time Intervention Control Outcome Training Training Conclusions
Study design participants | (intervention after group duration | frequency
(intervention /control) stroke
/Control)
Chung et al,, 10 (5/5) 43.6/50.2 chronic BCI-FES FES TUG, BBS, 5 days BCI-FES group
2015 (Chung et cadence, showed a significant
al., 2015) affected improvement in
/RCT sidestep TUG, cadence,
lengths, affected side step
affected length after the
side stride intervention.
lengths
Mrachacz- 22 (13/9) 46.3/50.2 chronic BCI-EEG during foot | Non-assistive | FM-LE, 10MWT, | 3 days Experimental BCI-EEG

Kersting et al,,
2015 (Mrachacz-
Kersting et al,,
2015)
/RCT

dorsiflexion
(neurofeedback
electrical
stimulation at
timing of peak
negativity of MRCP)

BCI-EEG
(random
electrical

stimulation)

foot tapping
frequency,
corticospinal
tract integrity,
mRS

neurofeedback group
showed a significant
improvement in all
outcomes after the

intervention.
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Authors/ No. of Averaged age Time Intervention Control Outcome Training Training Conclusions
Study design participants | (intervention after group duration | frequency
(intervention /control) stroke
/Control)
Guttman et al,, 13 68.9 chronic Sit-to-stand motor Reaching Sit to stand 4 weeks 3 days Participants showed
2014 (Guttman +/-4.9 imagery training motor imagery | time, reaching /week a significant
et al, 2014) training velocity improvement in all
/Crossover outcomes after the
study intervention.
Oostra et al,, a4 50.3/53.7 subacute Motor imagery Muscle FM-LE, IOMWT | 6 weeks 5 days Participants showed
2015 (Oostra et (21/23) training relaxation /week a significant
al., 2015) training difference in 10MWT,
/RCT but not FM-LE, after
the intervention.

f188e : Ml motor imagery, BCl brain computer interface, FES Functional electrical stimulation, TUG Timed up and go Test, BBS Berg Balance Scale, EEG

electroencephalography, FM-LE Fugl-Meyer Assessment for the lower extremity (34 points), 10MWT 10m walking test, mRS Modified Rankin Scale
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dusumaandu Wunsei dudesissuuusyamnansei (Vestibular system) 9if Saszuy
Ussanmmansshildeulesiussuumsueaiiu 3slunisilnnsnssa (Vestibular rehabilitation) 1
2eiidauvaanisiin Vestibulo-ocular reflex 3audeiane iy n1sligiasueslansiafiegis Tiues
Vndaufuudadedsusludouazenn $19 lngldazasnainUansiansmdd Wudu venainnis
N33dudd sruvUsramnsueadiudadesleatunisdnduladiauiu msusussesinidiosue nns
Jasiudow vieideauna uonantu nsUssdugtinue (Pupil) rwenfsseslsalussuudszam
wazauod wu ludUiwaussuindu (Traumatic brain injury) (Czyzewski et al., 2020) Fadin1sfnw
nsiadeulvesgnaIuariun aufuaduaues diathelunsiieseinisiludivesanss ns
vhaouvesaues lnefiussleviivu 19y anadunsmduluvessfiulluvazdusa mInsadu Mental
workload ImEJ‘UizLﬁumﬂL’JaﬂﬁiﬁﬂuﬂﬁﬁjmummauauamaLLEN%@'N6] (Mendonca & Abreu,
2019) Wustu Tneglumsufod Iifinsuszsgndldmsiedevlmvesgnannaugumesinesveasidly
aoufiamosiiietiodeans Tunsdlfifuae Locked-in syndrome Bsvduuauviandilails walals us
fFanaenald uazSuilidenismuauuuuiiosilaensld dygrunduansssniunnadeuln
anA1 (Zandigohar et al., 2021) L.Lm'é’ﬂlﬂiwwu%’aﬁiﬁz’fé’ﬁy;mmﬂﬁuamaﬁ'auﬁ’umsm?ilauimqﬂm
TunsinsguulsyaInn1mseda (Vestibular system) saufiun1singneiu Bniau (Gait training) wuy
deassveylng (Tele-rehabilitation)

A33e laduAulugiudaya SCOPUS lngld keyword:

1) “eye tracking” %39 2) “eye movement” Way 3) “vestibular rehabilitation”

\ioAuduann Abstract Tu Papers Milunwndangy wuanun 22 91uide wéaldden

Ainwn 9 91UITY ﬁLﬁ'm%ﬂﬁwm%’aﬁumﬁqm TnedAnudunussEning Eye movement, Eye

tracking U Vestibular rehabilitation fauanslun1snad 2.2
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A1 2.2 NMSNUNIUITTUNTTUNLNGITDINY eye tracking, eye movement, Vestibular rehabilitation

Authors | Article’s title | Participants Intervention Outcomes Conclusions
(Hovares | Vestaid: A Patients VestAid (an - Accuracy of The accuracy of the
hti et al,, | tablet-based with mild innovative, low- estimated head system is sufficient
2021) technology for | traumatic cost, tablet-based | angles calculated via | to provide therapists
objective brain injury | system) that helps | VestAid with a good
exercise (mTBI) patients perform assessment of
monitoring in vestibulo-ocular - Accuracy of patient
vestibular reflex (VOR) VestAid’s metric performance.
rehabilitation exercises correctly | evaluation during
at home without the VORx1 exercises
therapist guidance | was assessed in
comparison to the
output of an inertial
measurement unit
(IMU)-based system
(Galgon Agreement 38 patients Eye movements Kappa (K) statistics Therapists had
et al,, between with benign | recorded using were calculated almost perfect
2021) physical paroxysmal | video goggles between therapists agreement of
therapists in positional during positioning within each clinic for | diagnosis side, canal,
diagnosing vertigo tests including nystagmus and mechanism (K
benign (BPPV) supine-to-sit, identification and = 0.81-1, P < 0.005).
paroxysmal supine roll, and diagnosis
positional Dix-Hallpike tests
vertigo
(Lee et Effect analysis 10 healthy = | Virtual reality (VR)- | When the sight of The use of an eye
al,, 2020) | of virtual- volunteers based vestibular user hit a target, the | tracking-enabled
reality and 9 rehabilitation target changed to a | HMD can increase
vestibular patients different color and data accuracy.
rehabilitation with the user gained
based on eye- | unilateral points; the final
tracking vestibular score was the

dysfunction

outcome measure.



https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85121131081&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=0&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-85102906679&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=1&citeCnt=0&searchTerm=
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Authors | Article’s title | Participants Intervention Outcomes Conclusions
(Park et Feasibility of 18 healthy | - Virtual reality - SEE accuracy Eye tracking
al,, 2019) | eye tracking subjects (VR)- with an algorithms may work
assisted infrared-based eye efficiently in
vestibular tracker vestibular
rehabilitation - Saccadic eye rehabilitation using
strategy using exercise (SEE) HMD
immersive under two
virtual reality conditions of
feedback-on (F-on,
visualization of eye
position) and
feedback-off (F-off,
non-visualization
of eye position)
(Russell | Chronic a patient vestibular - Assessment of This patient showed
et al, Progressive with chronic | rehabilitation balance, eye improvements in
2019) External progressive movement, ptosis, balance, eye
Ophthalmopleg | external and walking. movements, and
ia and Bilateral | ophthalmop walking.
Vestibular legia and
Hypofunction: bilateral
Balance, Gait, vestibular
and Eye hypofunctio
Movement n
Before and
After
Multimodal

Chiropractic
Care: A Case

Study
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Authors | Article’s title | Participants Intervention Outcomes Conclusions
(Whitney | Eye A search on | Vestibular There is only 1 Vestibular
& Sparto, | Movements, Ovid rehabilitation small randomized rehabilitation
2019) Dizziness, and | MEDLINE trial that explored appears to aid in
Mild Traumatic | and the use of vestibular | recovery in persons
Brain Injury PubMed rehabilitation for who have dizziness,
(mTBI): A from 2000 persons after mTBI;, | visual complaints, or
Topical Review | to 2018 that trial included balance deficits
of Emerging using the persons with post-mTBI.
Evidence and key search cervical pain, making
Screening terms interpretation
Measures vestibular difficult as it was not
rehabilitatio clear which
n, interventions were
concussion, effective. The
mTBlI, existing mTBI
and/or eye literature is
movements. descriptive with
large heterogeneity
within the samples.
(Lehnen | Head- Two adult (1) head- - Patients’ dynamic | Head movement
et al,, movement- patients movement- vision, vestibulo- seems to be an
2018) emphasized with chronic | emphasized ocular reflex (VOR) important element
rehabilitation in | bilateral rehabilitation gain, as well as re- of rehabilitation for
bilateral vestibular (HME) with fixation saccade BVH.
vestibulopathy | hypofunctio | exercises based on | behavior during
n (BVH) active head passive head motion

movements, and
(2) eye-movement-
only rehabilitation
(EMO), a control
intervention with
sham exercises
without head

movement.

were assessed with
the head impulse
testing device—
functional test

(HITD-FT)

- HME, not EMO,
markedly improved
perception with
dynamic vision
during passive head

motion.
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Authors | Article’s title | Participants Intervention Outcomes Conclusions
(Lotfi et | Preliminary 54 children | Vestibular Choice reaction time | - Attention can be
al,, 2017) | evidence of 7-12 years rehabilitation (CRT) and spatial affected by early
improved of age with | program; working memory vestibular
cognitive cADHD comprising of (SWM) subtypes of rehabilitation, which
performance (combined balance and gate, | the Cambridge is a basic program
following attention postural stability, Neuropsychological | for improving
vestibular deficit; and eye Test Automated memory function in
rehabilitation in | intervention | movement Battery (CANTAB) such children.
children with (n=17)vs. | exercises - Appropriate
combined control (n = vestibular
ADHD (cADHD) | 16) groups. rehabilitation
and concurrent programs based on
vestibular the type of
impairment vestibular
impairment of
children can
improve their
cognitive ability to
some extent in
children with ADHD
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https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-84959109097&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=12&citeCnt=204&searchTerm=
https://www-scopus-com.cuml1.md.chula.ac.th/record/display.uri?eid=2-s2.0-84959109097&origin=resultslist&sort=plf-f&src=s&st1=%22eye+tracking%22&st2=%22eye+movement%22&nlo=&nlr=&nls=&sid=a7f3b373810e96d4e5f34226c650fe3d&sot=b&sdt=cl&cluster=scolang%2c%22English%22%2ct&sl=81&s=%28ABS%28%22eye+tracking%22%29+OR+ABS%28%22eye+movement%22%29+AND+ABS%28%22vestibular+rehabilitation%22%29%29&relpos=12&citeCnt=204&searchTerm=
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U

VAS) wu3n lifianuunnsneseninanguegadideddgvneeds {idelduansamuiuieaiunaiiin

[y

Tuauided

o

"wueaadastos Jseravillaiiiuanuuanmie wava1u Feasibility wuil Dropout
wn wenaniilundunadn §ITelilaliseaziBenvesseslsnain CT/MRI waslildszynanildly

WHAY session NNSHN

1.3 Mitsutake et al. (Mitsutake et al., 2020) ¥INN15ANWILUU Systematic review Aenfu

n"5iln Vestibular rehabilitation Tugtaelsavasnidenauss Tnsuansisguil 2.2

1.3.1 Balci et. al. (Balci et al., 2013) (Balci, B. D., Akdal, G., Yaka, E., & Angin, S. (2013).
Vestibular rehabilitation in acute central vestibulopathy: A randomized controlled trial. Journal of
Vestibular Research: Equilibrium and Orientation, 23(4-5), 259-267.) ﬁﬂiﬂ’];liﬂ’w Posterior circulation
stroke srEzRBUNaUY WIgUWBUNgY Vestibular rehabilitation (n=6) fiungs home exercise (n=13)
Taesia 2 ﬂa;mﬁllﬁ SU intervention 2-3 sessions Aadun19 W1l 6 dUA1Y WUl Berg Balance Scale
(BBS), Time Up and Go (TUG), Dizziness Handicap Inventory (DHI), Dynamic Gait Index (DGI) asﬁuiu
s 2 nau seailuddny Tneigumnes ffu

1.3.2 {38eldmumuissanssuiegaiu Vestibular rehabilitation Tuguaelsavase
Lﬁamaumswsﬁuaauwﬁu (Mitsutake et al., 2017) (Mitsutake, T., Sakamoto, M., Ueta, K., Oka,
S., & Horikawa, E. (2017). Effects of vestibular rehabilitation on gait performance in poststroke
patients: A pilot randomized controlled trial. International Journal of Rehabilitation Research,
40(3), 240-245.) Wisuiteunguetanasiasfilasu vestibular rehabilitation (n=14) funguiildsu
conventional rehabilitation (n=14) wu31lifAnuunnssegefidoddaieitunanisagey 10-
meter walk test Wwag timed up and go test WazA1 standard deviation suaasz’faylaﬁ’aﬂa'nquﬁa
JFleufuAn mean wena1ni Dynamic eait index score 71 baseline WgUAUnAIRNATUNN sessions
71 3 #Uai e p = 0.49 TndfU 0.05 110 Fspralddn Sruuenanatastesiululunuidednan

1.3.3 Tramontano et. al. (Tramontano et al., 2018) (Tramontano, M., Bergamini, E.,
losa, M., Belluscio, V., Vannozzi, G., & Morone, G. (2018). Vestibular rehabilitation training in patients
with subacute stroke: A preliminary. randomized controlled trial. NeuroRehabilitation, 43(2), 247-
250) Anwigaelsavasnid enanesszozieu 6 ieu 1WTsuIliung il vestibular rehabilitation
(n=13) ﬁUﬂdmﬁlﬁ conventional rehabilitation (n=12) Tagta 2 ﬂ&jmmﬁ FU intervention 3 sessions

o w

RodUAIY U 4 dUA1% wud 10-meter walk test laifTuluns 2 nau egeivudAy
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Study (Author, Participants Exercise intervention of vestibular rehabilitation Outcome PED
Journal, Year) scale o score
Size (n) Age (mean) Sex (% female) Diagnosis  Days from Contents Frequency Duration Session
onset (days) (per week) (weeks) time (minutes
per day)
Balki BD.J E:6C:13 E:560C:64.0 E:66.7C:76.9 Stroke E:65C:9.0 *© Vestibular adap- 2-3 6 20-30 Timed up 6
Vestib Res, 2013 (PICA tation and go test
and SCA) ® Specific balance Dynamic
exercises gaitindex

® Eye-head coordi-
nation exercises

Mitsutake T, IntJ E:14C:14 E: 67.6C:68.1 E:214C:21.4 Stroke E:524C: ® Vestibular adap- 7 3 20 10mwalk- 5
Rehabil Res, 64.1 tation ing test
2017  Specific balance Timed up
exercises and go test
Dynamic
gaitindex
Tramontano M. E:13C:12 E:63.1C:65.1 E:385C:66.7 Stroke Eand C: ® Vestibular reha- 3 4 20 10m walk- 6
NeuroRehabilita- over 180 bilitation with ing test
tion, 2018 exercises aiming
at enhancing gaze
stability and
upright postural
control

C: control group, E: experiment group; PICA: Posterior inferior cerebellar artery; SCA: Superior cerebellar artery.

JUM 2.2 Menunminassanssuiiiestesiumsiin Vestibular rehabilitation TudUaelsavaenidendsas

2. AFeRAEITU “vestibular” uay “EEG”

2.1 Lee Pollak et. al. (Pollak et al., 1998) (Pollak, L., Schiffer, J., Klein, C., Giladi, R and
Rabey, J. M. (1998). Quantified EEG in patients with vertigo of central or peripheral origin.
International Journal of Neuroscience, 93(1-2), 35-41.) levinn15@nwy1 EEG Iugﬁ:ﬂw Brainstem
stroke Aiflon153938u 31U 17 518 uwdliinuddanufinunivesusiaus g (Focal EEG) Talu
EEG gadelimnuiiudn iWwmsignisiiidunianisasdeyeyias Vestibular (Vestibular projection) 1t
Fauaae 2 Fnogranineeang (Widespread) 91nu3iausoalsafi fumis Brainstem vestibular
pathways

2.2 Chun Shu Wei et. al. (Wei et al., 2011) (Wei, C. S., Chuang, S. W., Wang, W. R., Ko,
L. W, Jung, T. P., & Lin, C. T. (2011). Implementation of a motion sickness evaluation system
based on EEG spectrum analysis. Proceedings - IEEE International Symposium on Circuits and
Systems, 1081-1084.) Iamunszuunsaianmennstsanmaedeulm (Motion sickness) Tng
14 EEG 32 channels Tngnuindnisiuasuudasves EEG Tuusian 5 dumisesanss Tuusian

Motor cortex, Parietal lag Occipital LLamﬁQgU‘ﬁl 2.3
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PVveow

D.
Occipital

Occpital
Midline

Fiz3. (A){E) are five brain regions hizhly comrslated with motion sickness

JUTN 2.3 US1ane aued 5 duiiduiusiu motion sickness

2.3 Shang-Wen Chuang et. Al. (Chuang et al., 2016) (Chuang, S. W., Chuang, C. H., Yu,
Y. H., King, J. T., & Lin, C. T. (2016). EEG Alpha and Gamsnma Modulators Mediate Motion Sickness-
Related Spectral Responses. International Journal of Neural Systems, 26(2), 1-14.) 1@
n1sAnwin1azdasainnisindenlvs (Motion sickness) nuinfinisifinvesnduasessin Alpha

LaE Gamma LuUsI Motor cortex, Parietal wag Occipital
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2.4 Benedikt V.Ehinger et. Al. (Ehinger et al., 2014) (Ehinger, B. V., Fischer, P., Gert, A.
L., Kaufhold, L., Weber, F., Pipa, G., & Konig, P. (2014). Kinesthetic and vestibular information
modulate alpha activity during spatial navigation: A mobile EEG study. Frontiers in Human
Neuroscience, 8(1 FEB), 1-12) lafinw1n155U hazAIALAIAILMU 117997 (Spatial navigation)
Tuauzdidl Vestibular wag Kinesthetic feedback Tagwuin vnuziiunyusinngy aziinisanasesadu
auosvile alpha luanesusiiel Parietal, Occipital ey Temporal @9nAadiy Visuo-attentional
process fifesrauinntu uenainil luauesdrumieusnmdnan delvidoyadiu Vestibular
utlallsidioyadu Kinesthetic agvirliinduanasuiia alpha sty
ANNMINUMIITIUNTTNT9FY 01n1TT T unas iuntsseslsafianesiifanuduiusiu
MInsai onadiauduiudiieatunisiUdsuslasvesnduaneswidn alpha vaeiinishaues
SEUUNNSNTIAT (Vestibular system)iumuﬁaﬁﬁaﬁmiLﬁ‘Uﬁﬁa;ﬂamamﬁuauawmzﬁﬁﬁaﬂiiuﬁ
Aedeatunisnsad W vasginisnegeu Timed up and go
Uszifusnuanudasadevesoranasinsdihelsavasnidenates g3seldfinsantlunuide
i o
1) fin5@a sensors soraLAnNITLRNIAA e
1.1) muan@ndianinsafimilsdsurdmiuinaduayes
2) ffnmeamindn wazumvdusziognasn lequananasinsnasaszernaivhnmmeass 3
nsindadnuazUseidiueInsRaUNAN oY 53139 LASUAIN1TNAGEY ATVAABIYITY
swavIneaemealulagasuns wnilenisiaund evanadasalasunssneiui laewmndl

a YA o

Aldasuanmtioanas neIlnaelemuavs masanduntiseA$nw

Y Y

3) gunsainnalinlasunisnsivaeuanulasadeneauldivetanaing nnase Wy nsIvdey
nsdrgavesanall visewsudaalnin wazlumidedlifinisnseduaes ssuudseam w3e

naLile waaziliesnsly sensors dadygramistanan tawn aaulnhaues wintdu

4) laifinnsTdenlunisnnass
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Subacute posterior circulation stroke

ITUMINTIAI

Vestibular rehabilitation

Conventional

rehabilitation

2INININ0Y

Telerehabilitation

i—)

Measurement

1) Timed-up and go with EEG
2) 10-meter walk test

3) Dynamic gait index

4) Dizziness handicap inventory

SUR 2

Y

= o
Jagszaan
= 5, o o o . - B
1) Aineranziimeamidauunsiiuningada (vestibular  rehabilitation) 1y

filhelsanasaEoaaussdiunas nde1msdaieu

5  w ' o " =
2) ﬁﬂ‘lel"\ﬂ'l']i]ﬁlﬂ'ﬂl‘ﬁ?B‘I’T’J'IQﬁ‘lﬁﬂ'ﬁT.I'I‘IJﬂ'Fi”']iJ'iMﬁﬂ"lElﬂﬁ'lUWU ﬁI.L‘].I‘LIllTL!ﬂ"I‘ITIiQ’FI’!

funau s

3y Ainwiauilu 114 (feasibility stdy) Tums 14 web application 33ndayania

e

e & a = = P

adinuazadulilihauesdiegalsziin as1vdaa1y uazilnnizniwida
' o = o i o o 5

mi'lna wislifdes Tomaldihdams fnunilulnmanisunndnremaa il

uaznsnImiia

4 NTOULUIARTIYY (Conceptual framework)
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3.1 nszuaumsmsiiudaya

¥ = %

3.1.1 Walasunssusesniesssuidelunyududy Akl

(% o v A

pimtsdevesugnduiutoya

v =

WesiegsunenslsmenuiauiInerdemalulagasuns

3.1.2 Welasvoygelindniudeyald Audnidenldlyunndidvedddazidlungiae

va o Y

gounedeyanazdiadlasimM T lionaadinsiunsuingUseasd Yunsunisuuimvesenaiading

ANULA 897 91N AT Y wazUselevunonanatasazlesu nsaulienaistauariasSurednsu

Y

aalinslulasIN1sIve enanatnsanunsadedulaladase walrdweauduseulaenisasunutdy

ANYANBAIDNYS

Ya o

3.1.3 ¥A991N818181ATAI UL UYBULYIINTIASINISITUWAD NURITEALAWIUNTAD AL

Y

Tunaulugui 3.1

N=4

Eligible patients are
recruited into the study

/\

Randomized to
Intervention group
N=2

Randomized to
control group
N=2

v

Day 0: Measurement

1) Timed-up and go with EEG
2) 10-meter walk test

3) Dynamic gait index

4) Dizziness handicap inventory

Day 0: Measurement

1) Timed-up and go with EEG
2) 10-meter walk test

3) Dynamic gait index

4) Dizziness handicap inventory

|

Intervention

-Vestibular rehabilitation by
physical therapist via video call
(30 minutes per session/ 3 sessions
per week/ 4 weeks)

Intervention

- Vestibular rehabilitation
by physical therapist at hospital
(30 minutes per session/ 3
sessions per week/ 4 weeks)

Measurement at 4™ and 8" week

1) Timed-up and go with EEG
2) 10-meter walk test

3) Dynamic gait index

4) Dizziness handicap inventory

Measurement at 4™ and 8" week

1) Timed-up and go with EEG
2) 10-meter walk test

3) Dynamic gait index

4) Dizziness handicap inventory

JUT 3.1 dumeunsiienanadasiinvinn1snaaauanRnauNg
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3.2 91684AS

ormaiasiielsanasnidonauosszerAadounduiisisoslsnegil posterior
circulation Wenuas1uaL 4 318 Hid1¥nulunsungVsuenuazunungasly lsame1uia
W Ingaemalulagasus
nsveasedluetaadnsudd ¢ 318 wiadunguenunu 2 598 Lasnguveass 2 51¢

nsAALRanaaNaNATNII13uTUlATIN15I98 (Subject selection and allocation)

\NATIN1SAMLERNHI13IUN153F8 (Inclusion criteria)

1. {unelsavaonidenanossroziadoundu (Julsanasnidonauesuiuiy 2 §Uai
Uil 3 o) fifina CT w3o MRI brain nuAuRAnUNRUSIM posterior circulation

2. {97y 40 - 80 U

3. wasnlasuniidadedulsanasnidenauesaineionsisudsyelagoinisiiou
Asweldmenely 24 3l

4. 91m13in3¢ luseAutiosnin MAS 2 91ntnast Modified Asthworth scale

5. ldenstnlusvesiian 1 U wazlufigUnsalludsweuasiala Wy VP shunt waz
pacemaker

6. anunsaLaulaes waz/vise Toliwineewiu (@unsalviiaungaduls) laewulaegi
"oy 10 Lun3

7. UgDNEIY LASDIINAAUALDY

nin1sAnean#iins1n15398 (Exclusion criteria)

1. TsavmsszuuUszamduquanmienisavaenidendaues iy viadulvdunds nns
vaduresdulsramaulansfiludesndunien

2. fiauRaunfivesviiidwasionistiu wu HUsgiRnszgnuIin ¥38ll metal implant ﬁ
T MTSIATERA AR

3. flonnsuinunaudiNarenisanduy

4. fthelsrdusiitiennandeadu Tsauzise 1d cardiac pace maker fihefiflny severe
orthostatic hypotension %58 uncontrolled hypertension M‘%@M@«%ﬂmiﬁ %39 am‘%ja il

5. 13ANN9TAIY N1 TUASITURTI AN dementia

6. HNIBINTRUUATYE UL

LNATIN13ABUELINIINNTITENTBEANSUIIUNTTIT8 (Withdrawal or termination criteria)

Hurelilanansanusenisiinle wu aduld Jadeu Uindsee vaugiin viegUiveysios
24 0eildanunsalnanugvuuunsiniidvualunuddedla (@1finainaizeinis

=3 1 | A 1 a 1% & o
RUUY NIDULURBUS) YU ﬁﬁLL?ﬂﬁ@ﬂJiﬂJL@@@Tﬂ?ﬂ )

N5IARLINTINNTIdEINgN/NaumuANvTelinguitldennaen (Subject allocation)

Y

Random allocation M8735 block of four IneltluswnsuABNALNBS
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3.3 gunsal waznisaseugUae
I4gunsaiin EEG 32 channels vasu3sm EMOTIV 1 EMOTIV EPOC FLEX (3Ui 1)
%ﬂLﬂUQﬂﬂiﬂﬂ%ﬁ’]ﬂ warlasunisigaduatiianunsaldlunuidelunyedla (Wiliams, N. S,
McArthur, G. M., de Wit, B., Ibrahim, G., & Badcock, N. A. (2020). “A validation of emotiv EPOC
Flex saline for EEG and ERP research”. PeerJ, 8. https://doi.org/10.7717/peer}.9713) hanigutay
AMSNBUTVDINGAN N (specification) WINTFIUBAAINNTTULALAIINUADASY FOYIIUATUAINVDS

m1379 wagvnnisuldgunsalin EEG sulaudn Aagldaunsalin EEG quieniunazudiniieaiunasn

nsnaaes lngdnisesdianinsadudyyins degun 3.2 uagsuin 3.3

sU#l 3.2 gunsaiianduaes (FEG)

9

JUT 3.3 sumisdiulusiumus electrode Aldlusudded ausyuy International 10-20 system

EEG position
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Specification maaqﬂnizﬁ’a’ﬂﬂﬁuauae (EEG)

No. of Channels 32 (plus CMS/DRL references)

Configurable on standard 72 channel international 10-20
Channel names

locations.
Sampling method Sequential sampling. Single ADC
Sampling rate 128 SPS (1024 Hz internal)

14 bits 1 LSB = 0.51MV (16 bit ADC, 2 bits instrumental noise
floor discarded)

EEG Resolution

32.64uV/sample  (Compression  required for BLE data
Max Slew Rate
transmission)

Bandwidth 0.2 - 45Hz, high attenuation at 50Hz and 60Hz
Filtering Built in digital 5th order Sinc filter
Dynamic range (input
referred) +/-4.12 mV
Coupling mode AC coupled
Connectivity Proprietary 2.4GHz wireless, BLE(coming soon)
Battery Capacity LiPo battery 595mAh
Battery life (typical) 6-9 hours
Impedance
Real-time contact quality using patented system
Measurement
ICM-20948 3-axis Accelerometer, 3-axis Gyroscope, 3-axis
IMU Part Magnetometer. Data Output 10 channels Quaternions, (Q0, Q1,
Q2,03), Acceleration (X,Y,Z) and Magnetometer (X,Y,Z)
Motion Sampling 16 Hz
Motion Resolution 8-bit Output

Sintered Ag/AgCl (EPOC Flex Gel model) can be used with any
EEG gel. Electroplated Ag/AgCl (EPOC Flex Saline models) with
Sensor Material
replaceable polyester felt pads that can be sterilized and re-used

(bulk pack available for separate purchase)

nstiunnsusesvasgUnsalianduluiiinaues (EEG) (CE Certification for Machinery and
Equipment)
- FCC ID Number 2ADIH-FLEX01 and IC ID Number: 12769A-FLEXO01.
- This device complies with the radio equipment directive (2014/53/EU).
- This device complies with part 15 of the FCC Rules.
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- This equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to part 15 of the FCC Rules.

- This Class B digital apparatus complies with Canadian ICES-003.

- Cet appareil numérique de la classe B est conforme a la norme NMB-003 du
Canada.

Standards Tested (EEG):

EMC and Telecom: Class B

ETSI EN 301 489-1 & 489-17

ETSI EN 301 328 v2.1.1

AS/NZS CISPR22 :2009

AS/NZS 4268 :2012, BTLE 4.0

USA: FCC CFR 47 Part 15B & 15C

Canada: ISED RSS-247: Issue 2, IC RSS-102: Issue 5

3.4 5N1IAUUNITIBUALNITIANS
g1aadasynIeazlasunisugdinisiln vestibular rehabilitationtunsansn uag
o 2 o o o & A v & U [ LY L4 1 o < ! [y

wugthlivhmenndrdaiiugiundiu 19y 37w/dUa wiseraadasidu 2 ndumudnune
WM Aall

NAUAIUAN 2 518 LASUNITANAMINNITH N vestibular rehabilitation 911N

o o A . . ) ¢ o a Y] ~

NNYAINUIUA F282L287130 U MB session, 3 session/dUnn VlINWEﬂU’laimnwmasJL‘I/lﬂIuIaEJEj‘J
w13

naunAael 2 518 l9sUn1sAnmunIsin vestibular rehabilitation sveziaan 30 Wi
#lo session, 3 sessions/dUnM KuszuUMHuynlnalaginnieamddn

3.4.1 maiudoya

3.4.1.1 wlegUasundalsameruiauningrdemaluladasuselasuns
Ussilludyaiadin antumiddasanteiefingunsalindayayin EEG vasingunsalaziilviedde
[ L1 a . . . .
dun1wad kuuUsekiy Dizziness handicap inventory
3.4.1.2 ¥a9nAnAeUnsalin EEG wazisuilnasudnyaa EEG uaniieas

Tasun1sUseifiugieds Timed up and go (MaviuA 6 A3S WULTW UAMUEE 3 ASI UAIT9 AUFUVN
3 A59) Ineviudoua EEG maeniia1uszdiu Timed up and go tneudazasslifiaaninsewinems
VAaeI0g13teY 3 Wl seaunIeaadasasnion Jsazviinisnaaeuaswely ndsniiudeya
EEG niouduiuiiniflenasniaifuseidiu Timed up and go uad drdeyaniuliitauesundn
wusilugnaan Tua 929 3 Iundilusazianiu 929 3 Fundiluvaslfunyuiingu uazeie 3 3und

Tuvauzilsas Juiintoya power ¥83AAU theta, alpha kag beta asAaNfinmes WBWILIMAT mean
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uay SD dely wasniunengunsnida EEG wdwhnisuseidiu 10-meter walk test 2 ass (@13
AndagunsaitaTnasiiviiion fu polar H10 USEW polar MA@y 10-meter walk test LiioAr)
Uaonsiy lajiﬁs?jwaiqw%ﬁwLﬁulﬂsuzuwmau) wa Dynamic gait index 1 ads Tngifneaiwtia
Tinaninsswinsnsmeaesegiaiios 5 witseaunienadinsazndon Swsinsmeaeunsasely
3.4.1.3 91anadnInnseazlasun1swugdinsin vestibular rehabilitation
Tunsausn wazuugilivhmeniwideiugiuiid 1 Sluydu 3 Swddan
nauAIuAN 2 578 19sun1sAanIuni1sEin vestibular rehabilitation
ntihmenwiia 3 session/dai Alsameruauinedomaluladqsus
nquNAaed 2 18 lasun1sinaun1sin vestibular rehabilitation 3
sessions/dUamA shuszuunisiugmdinalastinnieniwiid
3.4.1.4 dnmeamdndauay/vmisunnd aeudauadUisuaziUle 393A71%
Uasnds 1y nisngaauldunszin niendunisduinidlevazdUisind eulwignidu dud
szuvdeasinsauuiay TUsmeufnnesiulusunsy video conference 1y line messenger 3o
ZoOM \Juszuud eansiuaeuiiunedldsmiundeaivuay 1uai osgunsallussegiiu
prnasinsuuuiud ielideuusihusumsiinidusasnsmsed unfpuauaseoe
vl lunsAnn1smseia Tne35 Vestibular rehabilitation Usenaudne
adaptation technique, habituation technique, balance technique (Han et al,, 2011) (Sharma,
2020) 19879 LU
1. Adaptation exercises:
 Gaze stability
« Ocular control exercises
 Eye movements—at first slow, then quickly
(a) Up and down
(b) From side to side
(c) Focusing on finger moving from 3 feet to 1 foot away from
face
« Horizontal and diagonal head movements
« Gait exercises
« Walking exercise
« Sit to stand
« Gait with a Focal Point
2. Substitution exercises
« Sitting
« Shoulder shrugging and circling
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+ Bending forwards and picking up objects from the ground

Standing

Unnenmindn guieddesas/miewnndiduldunivalonatadiasnig video
conference WgnfiuANUavaUIY ANUUasaiy N1sUindleensed N uiloseninaLasnas
o = = ¥ € A ¥ o % v = U
nsnaaes 91n1stiadsee wazinisldeunsaivsedndmiunisnesiUle wasinisdnaiy

[
1M aduTeyy

- finsuszdundslasunsyimenmiidnasusdl (post-intervention)

o4 & o ¢ = a .:4 v I @

dleduanduamin 4 imsussiliumilouiuaausniy

- dnsUszfiundslasunisviinenmintanasulal (post-intervention)

\ieduandUnmin 8 finsuseidiu Timed up and go wagdnpduliiaues
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@ouo-CcRnom T Poann

eeeeee

: EopeO.cnemPoann 184 % vow il0 o Houo-cnoenmroaCo ~RAG = vew L0
JUT 3.4 3Uuanin1Imngeu timed up and go WUULAULAEIEY WiouAyay1ad EEG Ndudin (3Uun?

vuldunns calibrate loglylsfls auan 15 3u19 wazudunn 15 3u1d)
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HPuo-conemrPoanno

zzzzzzz

dPpuo-cnopm:Pcann

HopuogenonPcanno 0 vow ke = #Ppuo-cCcnonmLCcd0B - )

JUN 3.5 JUuanIN1IVAdey timed up and go WUUWAIWEEIYIN Wiaudayay1ad EEG Mdudin (FUwad

Y Y

vudunns calibrate logliietia duan 15 w19 wazudund 15 3u17)
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JUN 3.6 UuanINIsVAgeU 10-meter walk test
3.4.1.5 Dynamic gait index lagfiluunagauyiinun 8 35 lneiiisn1vagauasil
nmadunsaluszezni 20 e vioUszanns 6 WAs /NsiAusiednssan

Ldwiiu /meiudsvernuasdievasiin /n1skekasiufsyeunsiu /nMsaunduiuasgaty

13813 U /NISHUTINENAVING /NSHAUIUTBUAINAVING /N15ANTUazasTULA

=)

U 3.7 qULaEnIN1Tadey dynamic gait index

€aNl
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= 7
]

U9 3.10 gUuanINIIAdeU dynamic gait index MatAuTuTula nyuii wazasiuls

€aNl
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3.5 N159ATIVYNA

Y

v Qq‘

‘Uaﬂ,“JJaVILfJu continuous variable %ﬁuaua%’ayjmﬁu mean * standard deviation
TANE feasibility study ANULNEUS VBIBowen, D. J., Kreuter, M., Spring, B., Linnan, L., Weiner, D.,
Bakken, S., Kaplan, C. P., Squiers, L., & Fabrizio, C. (2010). NIH Public Access. 36(5), 452-457.
Town
1) Safety: adverse events, assistance levels, tolerance
2 ) Compliance with protocol activities: Treatment sessions,
Assessments, Sensor usage during treatment sessions
3) Participant Acceptability
4) Efficacy
3.5.1 14 Dizziness Handicap Inventory-Thai version (E‘Uﬁl 3.11.1 uay 3.11.2) Tu
nsUszdueinisieufsuzvosae 1ne Dizziness Handicap Inventory-Thai version {il#81454
INUIT8UDY Emasithi A et. al. (Emasithi A, Pakdee S, Isaradisaikul SK, Uthaikhup S. Translation
and Validation of the Dizziness Handicap Inventory into Thai Language. Otol Neurotol. 2022
Feb 1;43(2):e252-e258. doi: 10.1097/MAO.0000000000003391. PMID: 34711779.) %Qlﬁ‘ﬂﬂaaﬁ
@nwlugUae vestibular dysfunction 28 518 7 Ld $Un15%1A18A1MUIUA WUY vestibular
rehabilitation WU 6-8 &UA1% WU Cronbach's alpha d@usuAzLULTIN (0.87) LAYAZLULNNINYDE
(0.70 physical, 0.73 emotional, and 0.71 functional) test-retest reliability ﬁ‘q\‘i (ICC=0.91 -
0.97, p < 0.001). AZWUL cut-off ENSUNINBUATYY (dizziness) AU 21 AzLUL (98% sensitivity,
94% specificity) mmmﬁﬁLLuﬂﬁﬂwﬁiﬁﬂ’hﬁmﬂﬁﬁsuﬁama@ LﬁﬂUﬁUl}Eﬂ’Jﬂﬁiﬁﬂ’j’lhjaﬁﬁu 1]
(AUC = 0.87) tagAIMCID 1WAy 17 Aztkuu (82.0% sensitivity, 82.0% specificity).
3.5.2 35n15va@u 10-meter walk test 81983310 Flansbjer et al. (Flansbjer et
al., 2005) fail
“For the comfortable gait speed (CGS), subjects were tested in a corridor and the
walkway was marked on the linoleum floor with tape in different colours approximately 15
cm from one wall. The total marked distance was 14 metres and the subjects were timed
over the middle 10 metres. Standing behind the first mark, the subjects were instructed to
walk to the last mark and were informed that they would be timed for part of the walkway.
For the CGS, the subjects were told to walk at a self-selected comfortable pace (“like walking
in the park”). Subjects started with the CGS 3 times in succession and with 30 seconds between
each trial. After a further 30 seconds rest they continued with the FGS, also 3 times in
succession, with 30 seconds between each trial. The time (in seconds) taken to walk 10 metres
was recorded for each trial. The mean times for the 3 trials of CGS were then determined and

used to calculate the velocity (metres/second).”
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3.5.3 35n1199Ad0u Timed Up and Go Test (TUG) protocol 81484310 Mathias S,
Nayak US, Isaacs B. Balance in elderly patients: the “get up and go” test. Arch Phys Med
Rehabil 1986; 67: 387-389. wag Flansbjer et al. (Flansbjer et al., 2005) el

“For the TUG, the subjects sat in a chair (seat height 44 cm, depth 45
cm, width 49 cm, armrest height 64 cm) placed at the end of a marked 3-metre walkway.
Subjects were instructed to sit with their back against the chair, and on the word “¢o”, stand
up, walk at a comfortable speed (“like fetching something in your kitchen”) past the 3-metre
mark, turn around, walk back and sit down in the chair. Each subject did 1 trial to become
familiar with the test. After a 1-minute rest, the TUG was performed twice separated by a 1-
minute rest. The time from the start until the subject sat down in the chair with back support
was measured and the mean of the 2 tests was recorded.”

3.5.4 #1115V outcome iU 10-Meter Walk Test (comfortable walking pace),
é”ﬁqﬁaf-ﬁwmmgm 911 “iWalk Guide Online Resources. Quick Look-Up Sheet: Reference Values
for 10mWT & 6MWT © University of Toronto, Toronto, Canada 1 Quick Look-Up Sheet:
Reference Values for 10-metre Walk Test and 6-Minute Walk Test
Available from: https://www.physicaltherapy.utoronto.ca/wp-content/uploads/2018/03/14
Quick-Look-Up-Sheet-Reference-Values-for-10mWT-6MWT-FINAL-.pdf)” wag “https:// www.
physio-pedia.com/10_Metre Walk Test” Tngdamunaauialunisiiu 3 seeu

1. Household Ambulator <0.40 m/s;
2. Limited Community Ambulator 0.40 to <0.80 m/s;
3. Community Ambulator >0.80 m/s

3.5.5 @15 U Timed Up and Go Test (TUG) 8148 4A 18185574 310 “CDC
govt. TUG Available from: https: // www. cdc. gov/ steadi/ pdf/ TUG Test- print. pdf” Wa ¢
“https://www.physio-pedia.com/Timed _Up_and Go Test (TUG)#cite note-:3-2” Tagauwun
audsslunsdilugitae stroke Wu 2 sedfu

Fessionisaun dleldlaamageu snnividewindu 14 i

\@e9saNT15aN T8 WaluIanadau Uaenin 14 U7

3.6 N13IATILINEDA
Yauedayafidu continuous data Tugyuwuu Mean + SD. 19 Spearman’s

correlation test Tun1smiAuFNRUSIUS8ULBU n1siUAsuLlasueINanIsnAaeInIeAdiniu

AdulNAaLDY NoULAZUASEINNEAINTITAATU 12 A



uni 4
NAN1578

wuaidu 4 daunvdn fe wanepdidn nanend udygralniiaues nsuananalufl

WOWWALATU LAz Na feasibility study

a

M1319KAAT0YAR1UUTEYINT (demographic data) wansdnd U3 oA LRd v AATAT

o

iy e 91g Lsausedndn Ussinvvesviaendenduss Auneaulse seesia1ilasuitiadunoudn

[

Sunsiln wageINIINNAATN AIMNS1N 4.1 uag 4.2

M1319% 4.1 Yeyavesenanalns (Demographic data)

LA n(%)
%Y 3(75)
N 1(25)
914 (U) (Mean+SD) 59+9.31

TsAUsEae (%)

U 50
GRRFIAMEVIIER 50
Todulwdengs 25
laifilsaUszanda 25

Usennuadlsavianndanduad (%)
WEULARAaNRIRU (Ischemic stroke) 100
udonaNoILAn (Hemorrhagic stroke) 0

SuTisauLse (affected side) (%)

ge) 25
el 75
syuzafilsuniTinaduneudnsunisiln 5+3.83
(dUn9)
(Mean+SD)

21115 (%)
VYUfswy (dizziness) 100

Ausanldsiuadlun s (imbalance) 75
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DOULLIY type of
91g)
3 )" LA pu@e/ | stroke/onset of | lspUszansn 9IN13
( 271) stroke (&Un3A)
Control
group
AUy Cl a6 WY YN \WuLionANBIAY/2 AVRVeRiY dizziness,
5@ 001 imbalance
Huhe C2 60 Y U ifuLenaNeIRy/ Laidd dizziness
S%e 004 10
Experimental
group
AUy X1 68 WY A WuLhenaNedRy/2 | anunuladings | dizziness,
39a 002 imbalance
AUaE X2 62 MY U LAULADAANDIFU/6 WU dizziness,
9e 003 AUUlafings | imbalance
ludulwienas

4.1 NANISNAFBUNINARUN

lusdded deoraadinsgUiglsavasaifonaussssesadoundu 4 518 loun §Uengy

AuAw (e C1 59 001 wag fUe C2 5@ 004) WusthetiEng sw. uaz fUienguneaes (e

X1 5% 002 wag §ae X2 59 003) iugtheilnditihunuy telerehabilitation

\eauazaInluN1IIUUNTEAUANURAUNAYE Dizziness handicap inventory §338

AMNUATEAUAIURAUNG AIB151991UES

A13199 4.3 SEAUAURAUNGAUDY Dizziness handicap inventory

inaunn1sUsELiu DHI (Azkuw 1-100) FLAUVDIAURAUNG
0-15 no handicap indicated 1
16-34 mild handicap 2
35-52 moderate handicap 3
53-100 severe handicap a4
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M1599 4.4 Wan1Tveand Dizziness handicap inventory

Dizziness handicap Dizziness handicap inventor Dizziness handicap inventor
inventor score level
Difference Difference

Pre Post | (Pre - Post) Pre Post | (Pre - Post)
fU2e C1 (5% 001)

36 2 34 3 1 2
w2 C2 (5% 004)

18 0 18 2 1 1
fU2e X1 (39& 002)

48 2 a6 3 1 2
AUAE X2 (59 003)

50 18 32 3 2 1

Dizziness handicap inventory

Bl Pre

B Post
40 -

20—

0- |
C1 C2 X1 X2
C:control vs. X: experiment

Dizziness handicap inventory score

5U# 4.1 Dizziness Handicap Inventory Score (Pre: foudnmenmininasausn uag Post: NasHn

ANYATNUIURATU 12 ASY)

1NFUN 4.1 UaAINAYD4 Dizziness Handicap Inventory (DHI) Score #Wua1 #8an15¥in

AMEANUITAASU 12 ASI Tazwuy DHI anag dwwdlouludaniaufednu
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Dizziness handicap inventory

leve
N
|

-e- Pre

—o- Post

p mvcterntory

N
]

A
]
®
®

o

| | | |
C1 C2 X1 X2

C:control vs. X: experiment

Dizziness handica

U1 4.2 uang Dizziness Handicap Inventory level (Pre: neulnngnninUnasausn uag Post:

PASNNIEAINUIUAATU 12 ASY)

INFUN 4.2 uAnIHAYes Dizziness Handicap Inventory level Wu31 nasmsyinienmwirdnasy

12 A59 Jezhuuanas Wluhaniameiu
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Dynamic gait index

30+
Bl Pre

B Post
20 -

dynamic gait index score

C1 C2 X1 X2
C:control vs. X: experiment

U7 4.3 Dynamic Gait Index (Pre: figwdnmenndinasausn uag Post: vidstinmenmindnasu 12

A34)

NaUD9 Dynamic Gait Index WU #AINITVIINIEAMNUITAATU 12 AT9 dAzuuunduuiliy

dadulunnse Wluiemaieddiu duansdunsmvisduns uanddusun 4.3

iieauaraInlun1sILUNTEAUANURAUNRYEY Dynamic gait index HIduinunsesy

AMURAUNA AIH151991UAS

A1519% 4.5 SEAUANURAUNAUEY Dynamic gait index

ALY (1-24) N1skUaRa Dynamic gait index TEAVVDIANURAUNG
<10 high predictive of falls in the elderly il
10-19 predictive of falls in the elderly 3
20-22 intermediate 2
>22 safe ambulators 1
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A1519% 4.6 HAN1ITVAADY Dynamic gait index

Dynamic gait index Dynamic gait index score
Dynamic gait index level
Difference Difference
Pre Post (Post - Pre) Pre Post (Pre - Post)
AUa C1 (59 001)
18 24 6 3 1 2
AUa C2 (59 004)
22 24 2 2 1 1
AUae X1 (3@ 002)
19 24 5 3 1 2
AUE X2 (59 003)
6 16 10 a4 3 1

ieauazaIntuN1sIkUNSERUANEAUNGATY Timed Up and Go test {338 munsedu

AMURAUNA AI9151991UAS

A1519% 4.7 sEAuANURAUNATEY Timed Up and Go test

naldiau uii) Tu Timed Up and Go test STAUTDIAURAUNG

Tdvanlunisvedau wagnin 10 U : LE8IAUAIUIN 1

Tdnanlunsnedau Uaenin 14 U9 : LEe9auAN

Idalunmegeu unnndn 14 N : @esduge

P OVLIDN

Tghalunimegeu 1A 100 JUIW : LEESRNENIN




A5 4.8 nansVeaes Timed Up and Go test

a4

WigunaULasna
Auganisvin

RRERERRE]

Timed Up an

d Go test

Timed Up and Go test (seconds)

Timed Up and Go test (level)

NIAUAUBEIMUAINSUNTUNIIT19
BOUUTS

(BEIVIITNNBRULIIVIIN LREITIYIN

NIAlAUELIMUAINSUNT UMY

(AEITIMINDBURTIVIVI LaEN

RNIAT

NIAlAUELIMUAINFUNT UMY
1NDULTY

(EEIVVNDDULTIVIVI LHE7

NIAAUEIMYUAINSUNAUN1YIT1N
Un#

(BUITIUMINBBULTIVIVI LEEITN

a ' a
Wisunouuwazd 1
WounasdugAnI v

AUt

OULTIVIGY) YIMINTOULTIVILE) M NOOULTIVIGY) AINDOULTIVIGY)
Difference Difference Difference Difference (Pre
Pre Post Pre Post Pre Post Pre Post

(Pre - Post) (Pre - Post) (Pre - Post) - Post)
Ejj‘fh&l C1 (3%a 001) 20.88 13.87 7.01 17.01 13.65 3.36 3 2 1 3 2 1
wUae C2 (39 004) 118 9.88 192 | 13.24 9.97 3.27 2 1 1 2 1 1
Ejj‘fh&l X1 (s%a 002) 18.23 18.69 -0.46 19.67 18.84 0.83 3 3 0 3 3 0
HUw X2 (5% 003) 172.07 73.11 98.96 | 1736 | 69.15 104.45 4 3 1 4 3 1

Timed Up and Go test

Timed Up and Go test (seconds)

Timed Up and Go test (level)

nsflidudeITINduUnauMENIsgeu
W3

(AEIVIMNBBULTIVIYN AT ENe U

NIElLAUELIMIUAINAUNT UMY

(AEIFIEMINDIURTIVIVI LaEN

Granunf

NIAlAUELIMUAINFUNT UMY
P1NTOULT

(1BYVMUINBOURTIVIVIT 1EY?

NIAAUEIMUAINSUNAUN1YIT1T

Unh

(BUIIUMINBOULTIVIVIN LEEITN

UsRge) YINBOULTIVIEE) FrYVINBOURTIVIHNE) MNTOULTIVIEE)
Difference Difference 1- Difference
1-month 1-
(Pre vs. 1- (Pre vs. 1- month (Pre vs. 1- 1-month | Difference (Pre
Pre Follow-up Pre month Pre Pre
month month Follow- month Post - Post)
Post

Follow-up) Follow-up) up Follow-up)
§tae C1 (svia 001) 20.88 12.87 801 | 1701 | 11.38 5.63 3 2 1 3 2 1
QI‘LIJ’JEJ C2 (%@ 004) 11.8 9.75 2.05 13.24 9.02 q4.22 2 1 1 2 1 1
QI{J’JEJ X1 (3%& 002) 18.23 15.96 2.27 19.67 16.44 3.23 3 3 0 3 3 0
fuoe X2 (%@ 003) | 172,07 70.45 10162 | 1736 | 69.82 103.78 4 3 1 4 3 1
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Timed Up and Go (Turn around weak leg)

180 -

Bl Pre
my 1507 - Post
g 120 - B Post 1 month
(&)
fn: 90 -

O -
S 60
=
30 -
0_

C1 C2 X1 X2
C:control vs. X: experiment

JU# 4.4 Timed up and go test wiutagaluauvINeouuss (Pre: neuRnnienInundnnsausn; Post:
PAINNIBAIMNUIUAATU 12 A5 bay Post 1 month: AAMIUANEAT 1 lNDU NAIHNNIEAINTIUA

AU 12 AS9)

INFUTN 4.4 uanwaves timed up and go test LALLM UAINAULUAUYINBOUSY Tanay
N asEnNIeAINUIURASU 12 A9 kag?ian 1 AU NaSEnNIEAINUIUNATU 12 A3 WUIN ARINISYI
AUAINUIUAATU 12 ASY kAT N11987 1 HWUNSIRNNIEAINUIUAASU 12 ASY dAzkuuRdwullduanag

Tunnsie Wluitrmefeatu dsandunsmmuisdunuasnsmuvisdiden
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Timed Up and Go (Turn around normal leg)

180 —
Bl Pre

150 Bl Post
120 B Post 1 month

TUG (seconds)

W (2] o
o o o o
| | | |

C1 C2 X1 X2
C:control vs. X: experiment

U 4.5 Timed up and go test iudealuimuuINiung (Pre: neuRnMenInU1UnATILsN; Post: MaEN

AUANUIUAATU 12 A9 kay Post 1 month: 91387 1 1hau AaIRNANEAINUNUAATU 12 AST)

NFUN 4.5 uanewaves timed up and go test lAuUAE M URINAULUAMUITUNG Nanauln
AN wasiiign 1 neu vasmnnienmuilianasy 12 ASe WU ndan1syinienmuidaasu 12 a3
wagian 1 ey nawnmen nuiianasu 12 A3 wa Timed Up and Go test laudgansusinauly

AU nUng davuuuniivinluyaeastunnme llufemadeiu duwansdunsnurisdunawasnsiviume

A8
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Timed Up and Go (Turn around weak leg)

5_
Bl Pre

4 Bl Post
S ,5_ Bl Post 1 month
Q@
O
D 2-
[

1_

0_

C1 C2 X1 X2
C:control vs. X: experiment

JU# 4.6 Timed up and go level WawdenlunuInaeaulse (Pre: neutlnnignmurdnasauwsn; Post:
PAIRANEAINUITAATU 12 ASI kay Post 1 month: AL3a1 1 1AoU NaIinnIeAINUITAATU

12 pdq)

Havas timed up and go level udevyuindulufunfisounss adeuln udddln uaxd
nan 1 ideu ndd@nniamiitnasu 12 ada wudi udanisinmenwdwiaasy 12 afs wazdine 1
Wou vdsinneamihansu 12 afa wa Timed Up and Go level iudsamsudandulugruniigen
w51 Sazuunifuunlivanaddunnse Wluiemadetu duaadunsmuisduasuagnsmuvisdiden

wAnIRIgUN 4.6
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Timed Up and Go (Turn around normal leg)

5 -
Bl Pre

4 Bl Post
S ;5 B Post 1 month
2
S 2+
[

1 -

0-

C1 C2 X1 X2
C:control vs. X: experiment

JUN 4.7 Timed Up and Go level inudgnluduniiung (Pre: neutlnnien niidnnsauwsn; Post: Magn

MeNNNURATU 12 A5 Lag Post 1 month: Mia1 1 1au Basinnenninuaasy 12 AS9)

naved Timed Up and Go level udenluauuiun® visneuiln nasin wagiiian 1 1heu was
Anneamtndansu 12 A3 WUTT ABUVINIEATINLAZWEINITVIINIEAMUIUAATU 12 AFY TATINN
Winiiu wa timed up and go level Wiudgaluaunnund dasuuuniuwilduanaslunnse Wluiana

Wiy Asanslunsnuisdided wanaaguin 4.7
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10-meter walk test

Velocity (m/s)

Time (seconds)

Difference Difference

Pre Post (Post - Pre) Pre Post (Pre - Post)
fU2e C1 (5% 001)

0.87 0.83 -0.04 11.5 12 -0.5
WU2e C2 (5% 004)

1 1.25 0.25 10 8 2

U3 X1 (59 002)

0.74 0.77 0.03 13.5 13 0.5
U8 X2 (39 003)

0.07 0.12 0.05 134 85 49
10-meter walk test Cadences (steps / minute)

steps
Difference Difference

Pre Post (Post - Pre) Pre Post (Pre - Post)
WU2e C1 (5% 001)

99 90 -9 19 18 1
WU2e C2 (5% 004)

102 116 14 17 15.5 1.5
Uae X1 (3% 002)

91 104 13 20.5 22.5 -2
AUy X2 (57 003)

24 24 0 53 34 19
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10-Meter Walk Test Steps

60 -
- B Pre
o
% B Post
o 40—
o
i)
(7))
e
o
5 20 -
o
=
=
Z
0_

C1 C2 X1 X2
C:control vs. X: experiment

JUN 4.8 wrun1auly 10-meter walk test (Pre: neurnnign1nUIdnATausn uag Post: NaIwn

ANYATNUIURATU 12 ASY)

Wona1san nuaun1iuly 10-meter walk test anaulnwaznastinnenInd1inasu 12 A9
PUIT UaINISYINEAINUITRASU 12 AT dazkuuniwuilduanas lWludeniamednu aakandlunsi

WaduAg fagun 4.8
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10-Meter Walk Test Time

150 —
B Pre
- B Post
2 1004
(o]
(&)
Q
®u
£ 50
=
0_

C1 C2 X1 X2
C:control vs. X: experiment

JUM 4.9 spuetaa19ld Tu 10-meter walk test (Pre: nauRnn1gnMUIUinAseisn uag Post: nasan

ANYATNUIURATU 12 ASY)

Waiansan seezaitd tu 10-meter walk test ManauiinLagnaslnnign Ini1dnasu 12 A9
PUIT UaINISYINEAINUITRASU 12 AT dazkuuniwuilduanas lWludeniamednu aakandlunsi

WaduAg fagun 4.9
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10-Meter Walk Test Cadence

— 120-

.g Bl Pre
E B Post
; 80

(o}

i)

@L

o 40-

(8)

c

Q

o]

©

(&) 0 -

C1 C2 X1 X2
C:control vs. X: experiment

JUN 4.10 Iwaumaseunit (cadence) lu 10-meter walk test (Pre: feutinnmenmindnasausn wae

Post: MASENNIEAIMNUIUAATU 12 ASY)

Wl 9w 1581 T1UIUN1INOUIT (cadence) T 10-meter walk test an o Ul nwagna gin
nenmUdnasu 12 ATe nudl viaen1svinmen ndidnasu 12 a3e dazuuuniivuilduanaslu e
C1 wasiindulugUae C2 war X1 Wluiiamadeadu wae azwuulidsuudas ludde X2 dwuansy

NIMUNEUAS UandsaguRt 4.10
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10-Meter Walk Test: Velocity

1.5-
’-g‘ Bl Pre
§ Bl Post
» 1,04
| .
9
(o)
E
b 0-5—
KT)
o
g
0.0-

C1 C2 X1 X2
C:control vs. X: experiment

sUM 4.11 dnsuslunsiiu Tu 10-Meter Walk test (Pre: nouilnnisnmtiinasasn wag Post: &

Y

)

NNANEATNUIURASU 12 ASY)

Hauasns S lun1sAu Tu 10-Meter Walk test yianaufniwagndsannignimiiinesu 12 asa
PUIN RHINFYINNIEAINUITAASU 12 ASY Dagkuundwuiluuanadiy C1 wazindulusien C2, X1 way

x2 Tluienadieniu daandunsmluisdung wanswisguin 4.11
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ﬁEUNﬁﬂﬂiﬂﬂaﬂsﬁ’Wﬂu

1) HANISNAFBUNNARNNVDIBIRNENUATIIE 001
(1) Dizziness Handicap Inventory AxwuULAN 100 AzluLe1a&dinsnls 54 azuuuduluionnd
AMIEsIgY neudnsulusunsunisiln enanadinssia 001 16 36 Avwuw wasnrunsEndussesian
12 A543 (3 AS9/dUAN9 anus 4 dUanvt saudusiavun 12 as9) wuimasinls 2 azuwuy Feteduainy
A °
VAP
(2) Time up and go test FnaeiUseiiiuegn 14 Judl dldanlunimeaeutosndn 14 3und
& A a v o Y g v ' a aNA 1 oA a v a v
f971lANNAYRNT winldhanlunisnaaeulinndt 14 unfinedndanuidesanes Lanadenaudn
SUlUSWATUNISHNTUNSNAEBUTNIFHAUIUNII AL IUN D8 TA8ALLULAD 20.88 kay 17.01 Fu1¥
o o = A = v 1Y | = <, vl | ¥ a a
MudRy fedndanudedugs mavasndiunsinidussesia 12 a5 wudt aianedeiuiy
v & a a o w A 1 a a v o o S a
NWYNILAZIUNWNYIEAD 13.87 LA 13.65 UM AUAIAU 09MUAIULFYIAUNT AAINUUUAITNANU
1EALASIUAUANYT 8 WU LIANRAYLAUIUNIIVITLALIUNT8AD 12.87 kay 11.38 U Auafu
D1ENALATUAIIULELIAUAN
(3) 10-meter walk test finsUUNNKNARAIL
o UIUNNMIALLRAY NBUNN 19 N2 AN 18 IUIUNNANAY 1 N2
o 5EHTNAMITIUNTAUTEEE 10 WAS NOURN 11.5 U1 Masen 12 3ui 19
LAWALYIU 0.5 FUT
o FnsuSlAlunisAY Neuln 0.83 WATHIWIN NAIHN 0.83 LWATHBIUI
S eRIER R eIt
e cadence (@MUAUNTINBOUIN) NBURN 99 A1 UAINN 90 N7 FILIUIUNIAAAS
Tunan 1 uh
(4) Dynamic gait index (DGI) (Fapguuuiial 24)
Tusnanainssia 001 laAzkuulUNISNAERUNDUEN 18 AZLUY LALASBUUTAINNLA 24 ATWUY
A a Y o
f9TANULELIAUN

(5) LuiflomstinunAindulugUieseninammeaeulueianasingsiia 001

2) HaNSNAERUNNAATNTBINAENATIE 002
(1) Dizziness Handicap Inventory AzluwWLAN 100 AzwuY od@ddasale 54 avuuwiuluiiodnd

ANNLEBIES nowdFulusunsuNIsHn eanadnssvia 002 1o 48 AzluUd o uNIS A A uTEAUNANY
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wdtansunsinduszovnan 12 ade (3 ade/dUnnst iavae 4 dUnv saudutnun 12 ASe) wud
waElnle 2 Azuuu Fadorfuaudesh
(2) Time up and go test Minaivszidiuegd 14 3undl drldnalunsmeaesutiesnin 14 Jund
fodilenudssdud widldnalunsmageusnnnin 14 Jnditeindmnuidssdugs nanadenoudn
Sulusunsunsnlun1snaaaudnsiAuIUN I ILaLIUN g8 lnATLLLAD 19.67 Lay 18.23 Tu1¥
pruddy fodrfiarudsdugs navdsindunisiindussesing 12 afs wudn Idnanedefuan
NVIWALIUNG18AD 18.84 Lay 18.69 TUIT AUAIAU NANITNAADUADULALNAIRNIUA19 Y
10 wsnTudinnsAnaotanatasludUaii 8 WU naeRBRLILMIILATIUIENeRD 16.44
wag 15.96 39 muasu enanaslasldnanlunisneaeutesas
(3) 10-meter walk test finsvuiinuasad
e Sunuinlnewds dewiln 20.5 A1 wddln 22.5 S1wauA LTy 2 A1
e szuznadldlunisiusses 10 wes Aewiln 13.5 Jundl nddla 13 3wt 19
nananas 0.5 WM
o SosuSldlunisiiu neulln 0.74 wessedurd wasiln 0.77 wasdelund
Snsusufiutu 0.03 Wasreud
e cadence (§1nufnsound) deuiln 91 #11 wdsiln 104 A1 Feflsuifiudy
13 A
(4) Dynamic gait index (DGI) (Fanzuuudy 24)
Tuenanadassia 002 laazuuulunisnadeunouln 19 AZLUL LaEATUUUNASINLA 24 AvuuU
foinflauidssdush

(5) Liflonnsiaundindulugiiesyninamsnasaeulueianadinssvia 002

3) NANINAFDUNIAGUNVRIDIENFIATINA 003

(1) Dizziness Handicap Inventory AzluwAn 100 Azwul o1d@diasile 54 avuuwiuluiodnd
AUdeege neusulusunsunisiln eranadassa 003 Ia 50 aruuubiodunisidesdussiunans
nasannunsRaldussezan 12 Ase (3 ASyaUa avun 4 dUansd sadusianun 12 A39) wui
waslnle 18 aviuu Fedeiduminuidesi

(2) Time up and go test AinusiUsziuegn 14 Juri dldarlunsegeuiesndt 14 Juii
A 1 a Y o Y q v ] a AN 1 A a Y a v
f971lANUAR RN winldhatlunisnaaeulinndt 14 Junfitedndanuidesauas anadenaudn

SUTUsHNSUNISHNTUNNSNAZBUTNISHUIUNIVINLAZIUNENETALAZLULAD 172.07 kag 173.60 U9
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iy fedndanuidssdugs mendsnsunsfindusseznat 12 ass wud IHnaedoifuiy
MUIUBIUNEBRD 73.11 uay 69.15 TUTit muddu ndsntuiinisinanuenanasiasluduamii
8 MU VA NRABRLIUN I LT IUNIEERe 70.45 Way 69.82 FunT mudy nanfildlunisveaey
TudUn¥dl 4 waz 8 unestuiisadnioy
(3) 10-meter walk test Sinstiufinuasisd
o Swnuinleoeds foulln 53 A1 wdEn 34 SnufIanas 19 A1
o szoznaldlumsiuszey 10 wes noulln 134 3uit wdsiln 85 3undt 14
natanas 49 U
o Sorusaildlunisdiu Aeufln 0.07 weskod T AN 0.12 waseeIund
Sns15ufiuTu 0.05 WasHeRUT
e cadence (F1UIUNIABUIN) NBURN 24 A1 NAIHN 24 A1)
(4) Dynamic gait index (DGI) (Fanzuuufy 24)
Tuenanasinssia 003 lapzuuulun1snaaaunauiln 6 ATLUY LALATLUUNAIHNLA 16 ATLUY
Soiiauidesdy Tneflazuuuiiaiy 10 AzuuuaIndeuin

(5) LiflomstinUndinvulugtheseninamsveaeulusnaadassia 003

4) anN1SNAALUNNAALNVBIDEELATIIE 004

(1) Dizziness Handicap Inventory AzlulLAy 100 Azluuea@linsils 54 avwuuduluiodnd
AMULAE9Es neuld1sulusunsun1siln eranaiasssia 004 la 18 AZLUUD 9L T UNITHE AR UTEAUAN
NS9NNIUNSE N TUTEeEIaT 12 AS9 (3 ASY/AUANY 1auia 4 dUa9 sl uianus 12 AS9) wuln
a0 Aziuu FedatduanuidssinunvseluilauLdes

(2) Time upand go test dinauiuszidiuegn 14 Uit aldalunisnaaeudesnit 14 Juii
& A a PV Y g v | a a1 oA a v a v
f971lANNAYRUAT winldhatlunisnaaeulInndt 14 nfinedndanuidedaues Latadenaudn
SUlUSWATUNISHNTUNSNAEBUT NI LA LIUNIIVIBALIUNIT 18l AgATHULAD 11.80 kay 13.24 FU1¥

o = 1 d' ¥ tI) (v ] & :j [ ¥ d' a
ANUAIRU D9ITANULELIAUAT HANEIDINNIUASHNTUTEEEIaT 12 AT WU LANAILRA ALY
v A a a o w Y] & a a ] ) ¢

PN9YIAZIUNNGI8AD 9.88 haz 9.97 U AIUANU NAINUULNISARAILE@A@NATIUAUAT 8
PUI LIANRALLAUIUNIVILAZIUNNDIEAD 9.75 wag 9.02 U7 audsu Latilslunisnaaaulu
FUANUN 4 Laz 8 uanenaTuLNeAntioe

(3) 10-meter walk test finsUuNNKanail

o IUNUNNMABRAY NBUHN 17 A7 WASHN 15.5 91WIUN1Ianad 1.5 N2
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e szozaldlunsiusyes 10 was feulln 10 Junit wdsiln 8 Jundl ldan
anas 2 U
o SnsuSaildlunisiu newlln 1 wasdeiuail ndsiln 1.25 wasnedund
Sas1dufiny 0.25 wasaeund
e cadence (FUIUANIFOUNN) NOURN 102 113 AN 116 A2
(4) Dynamic gait index (DGI) (Fanzuuufy 24)
Tuenaatinssvia 004 laazuuulunsnageuneuiln 22 ATLUY LAYATWUUNAINNA 24 AZLUY
foindinnudssdusiannudeunulifannudes

(5) LiflemstinunAinvulugUeseniammegeulueiaadingsia 004
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4.2 wasumaulniiause Masundasld wastinnrenmununasu 12 A9

m(s

U )
|

=
"k

U7 4.12 dumisitinadulyiihaues Tiud F3, Fa, €3, C4, P3, uag P4 waz sUS1aesnsvadey timed
up and go



A15099 4.10 AadY (mean) w83 power vosndulninaNas alpha beta uag theta musunUaLss VedenTI9UsEIEU timed up and go
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vouziFugnEY nsdlAudemusndundunsninsfiseuuse nsdludemuindundumaninediund
(Herrmnseunse Heremngeunswdne) (Herdhemnsounsum Benrrngeunsde)
a. Ipsilesional brain Contralesional brain Ipsilesional brain Contralesional brain
o ‘ F C P F C P F C P F C p
\_ (Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - Pre) | (Post - Pre) (Post - Pre)
[ ‘ Pre) Pre) Pre) Pre) Pre) Pre) Pre) Pre) Pre)

§Une C1 (%@ 001)

Theta 8.60 6.28 2.38 5.34 0.16 -0.56 14.92 16.91 14.38 17.21 13.89 791
Alpha 0.86 1.79 1.59 -2.66 -6.27 -5.08 1.17 1.63 2.76 4.50 0.49 0.47
Beta -0.43 0.09 0.14 -0.38 -0.33 -0.24 1.04 0.23 0.14 1.02 0.55 0.60
#Uae C2 (s%a 004)

Theta -3.26 171 -2.89 -3.44 027 -1.40 1.71 033 -0.03 0.01 -1.06 -0.74
Alpha -0.93 -0.42 -0.54 -1.18 -0.21 -0.23 0.33 0.05 0.00 0.76 -0.12 0.00
Beta 0.10 -0.01 0.02 -0.09 0.00 0.01 0.07 -0.03 0.03 0.11 -0.14 -0.04
#Uae X1 (3%a 002)

Theta 5.72 3.70 391 6.69 6.23 491 5.70 2.92 2.08 1.00 a.47 4.55
Alpha 1.32 1.12 1.74 -2.47 1.52 2.28 1.06 0.39 1.27 -1.88 2.27 2.25
Beta 0.47 0.31 0.08 0.32 0.72 0.58 0.63 0.28 0.22 0.90 0.80 0.39
§Une X2 (59 003)

Theta 11.58 -0.18 0.51 20.87 8.67 4.10 15.42 14.85 10.46 16.75 14.18 9.12
Alpha 1.39 =137 —1137 3.26 1.28 0.90 3.06 2.46 221 5.26 0.89 3.53
Beta 1.55 0.35 0.34 1.60 20.87 0.94 1.52 0.22 0.05 1.40 16.75 0.98
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YULLAUNYUAINGY

NIAAUEIMUAINSUNA UMV N DU

(EEIVNVINBBULTIVIVI LAYITIYUINBDULSIVIEY)

a5 v o o o o &
ﬂﬁmm‘uL'ﬁEJ’]'VTi;J‘L«lG]’Jﬂa“Uﬂa'U“WN’?ﬂ‘UNVIUﬂG]

(BUITEMNBBULTIVIVIN LHEIVIVIINDBULTIVIGE)

Ipsilesional brain

Contralesional brain

Ipsilesional brain

Contralesional brain

\ F C P F C P F C P F C P
(Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - (Post - Pre) (Post - Pre) (Post - Pre)
Pre) Pre) Pre) Pre) Pre) Pre) Pre) Pre) Pre)
mha C1 (5%& 001)
Theta 1.99 -3.35 -23.17 0.16 -1.05 -1.32 -0.51 3.53 -35.39 0.65 2.22 0.81
Alpha -0.89 -0.84 -3.68 -1.70 -2.26 -1.59 0.96 -1.37 -4.03 3.02 1.71 1.38
Beta -0.35 -0.19 -0.50 -0.42 -0.46 -0.55 0.31 -0.23 -0.06 0.70 0.49 0.32
#Uae C2 (s%a 004)
Theta 3.40 18.81 12.60 2.36 22.86 25.52 14.47 49.78 31.37 14.68 55.60 62.18
Alpha -0.71 9.95 5.73 -3.04 9.27 8.87 4.55 9.77 8.68 2.78 16.93 16.26
Beta 0.30 0.59 0.60 -0.22 0.84 0.85 0.30 0.26 0.15 -0.30 1.37 0.34
§Une X1 (59 002)
Theta 80.19 90.52 93.09 13.64 12.09 64.49 174.75 -0.55 26.59 125.29 7.84 -2.07
Alpha 27.16 27.65 27.53 6.05 1.10 21.39 30.05 -0.09 11.37 26.57 0.79 187.74
Beta 2.67 2.28 2.26 1.07 13.64 2.02 12.81 192.16 2.60 11.03 125.29 29.61
§Une X2 (59 003)
Theta -0.18 -1.15 -0.77 3.19 2.15 1.08 4.12 5.70 4.06 6.43 5.21 4.47
Alpha 2.04 0.50 0.30 3.48 0.79 2.15 373 1.39 1.29 5.04 1.24 3.61
Beta 0.72 0.06 0.05 0.91 3.19 0.70 0.89 0.11 0.07 1.26 6.43 1.18
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uzifsaningd

nsdlfudeIMYUFINAUNEUNIIT1TIoa UL

(1AYIVMNINBBURTIVIVIN LRI IEMNDDULTIVE8)

PP v v v o o
ﬂiml,ﬂ‘uLﬁEl’ﬁ/ii{u(ﬂ"mﬁ‘Uﬂﬁ‘UVIN’UT”UN‘VI‘UﬂG\

(LBYIFYMNBOULTIVIVIN LEEIVININBBULTINE8Y)

Ipsilesional brain

Contralesional brain

Ipsilesional brain

Contralesional brain

F C P F C P F C P F C P
(Post - Pre) | (Post - Pre) | (Post - Pre) | (Post-Pre) | (Post-Pre) | (Post-Pre) | (Post-Pre) | (Post-Pre) | (Post - Pre) (Post - Pre) (Post - Pre) (Post - Pre)

gfthe C1 (5% 001)

Theta 8.69 0.60 -18.61 3.09 1.03 -0.06 11.97 2.86 -14.27 15.05 12.37 7.97
Alpha -1.79 -0.92 -5.54 -3.41 -0.55 -1.91 -2.21 -1.43 -2.45 0.80 0.30 -0.27
Beta -0.16 -0.03 -0.39 -0.64 3.09 -0.59 0.50 0.06 -0.34 0.64 15.05 0.11
i C2 (3% 004)

Theta -7.39 11.09 0.90 -15.01 20.79 20.00 5.85 35.04 23.73 1.75 67.78 50.30
Alpha -0.15 9.27 5.48 -2.37 0.45 12.18 1.03 15.45 11.37 0.94 0.64 20.75
Beta 0.94 1.36 1.18 053 -15.01 1.21 0.22 0.70 0.60 0.31 1.75 0.65
gfthe X1 (3% 002)

Theta 110.26 123.35 126.69 31.13 28.57 104.64 71.49 2.37 19.17 58.56 4.36 -0.49
Alpha 18.28 19.51 19.61 5.56 1.03 15.89 20.46 0.73 4.68 17.82 0.74 83.20
Beta 3.41 3.19 3.16 1.20 31.13 2.70 523 87.45 2.86 5.14 58.56 20.43
#Uae X2 (5% 003)

Theta -3.04 -2.95 -1.54 4.58 1.52 1.33 13.97 3.51 4.95 18.42 14.06 9.47
Alpha 0.48 -0.55 -0.27 2.35 1.88 2.38 2.74 0.67 1.24 4.97 0.62 3.39
Beta 2.53 1.78 0.67 2.27 4.58 1.27 0.94 0.17 -0.07 0.80 18.42 0.59

fiage Pre: S3liiSuEnnen nUUn; Post: wasannRnnien niiinaTy 12 Ass; F: power vasnaulnilianssusiied F3, F4 ; C: power vosmaulniianes

U C3, C4;  P: power wasmaulniiauasuiinm P3, P4 Ipsilateral brain: anssuiilulsaviaonidenauss; Ipsilateral brain: @uessunssduiui

[ A 9 9 ! v =9 = [y J =% 1 a v a a =2
Wulsaviaenidenduss “Post — Pre”: Han19989 power nasRNBuAUABUEN 1nY ARAAULEAIAIEUSLINAISINETIU

Tnelun19199 4.10 9zlansAlaae (mean) 989 power Uaspaulinanes alpha beta uag theta MuRILRLIANDIVIINDURNLAZ NAEHN

ANYATNUIUAATU 12 ASI
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B8 C1 59d 001 (Fauuse®inuan)

anwazvasnaulniaues vauznagau Timed Up and Go lagliiauiaenlunisviseuuss 3

58U a2 %A1 mean waz standard deviation (SD)
1. vauzgndu

001 F3 Turn Rt/ Sit-to-stand

25 - _
Bl Resting
20— B Pre Sit - Stand
v 15 I Post Sit - Stand
()
3
o
o 10—
5 -
o -
2 @ N
43 N 4
o o Y
Q0 QO QO
Frequency
001 F4 Turn Rt/ Sit-to-stand
20 - ,
Bl Resting
15 - Bl Pre Sit- Stand

I Post Sit - Stand

Frequency
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001 C3 Turn Rt/ Sit-to-stand

15—
10 -
o
S
3)
a
5 -
0 -
2> 2> Q>
&\\é\' v}é\ @é(b
$cS” $cS’” °
: R\
Q0 QO Q0
Frequency
001 C4 Turn Rt/ Sit-to-stand
15+

Power

Frequency

Bl Resting
B Pre Sit - Stand
B Post Sit Stand

Bl Resting
B Pre Sit - Stand
B Post Sit - Stand
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001 P3 Turn Rt/ Sit-to-stand

10 - )
Bl Resting
8 B Pre Sit - Stand
o B Post Sit - Stand
& 6-
S
o
o 4-
2 -
0 —
@ 2 Q>
&’(\0 QQ’Q Qé@l
Q> i &
S & &
O O (®)
Q Q Q
Frequency
001 P4 Turn Rt/ Sit-to-stand
15+ .
Bl Resting
B Pre Sit - Stand
_ 10 I Post Sit - Stand
(]
S
5)
o
5 -
0 -
@ 2 O
4((‘0 v&Q‘\ Q,é(b
va Qb&' sz
N N N
Q Q Q
Frequency

JUN 4.13 Avuusawesdaunduliiiaues dunys F3, F4, C3, C4, P3 uay P4 Ysnadoy
Timed Up and Go test (Resting: Aaulninanesvuyoaalnslanduniids wazinnou

RnnenImUndaasewsn; Pre Sit - Stand : pAulWinauesvazeraainsgnduainiing

[ ! =

Taneurnnen it UnAsausn uag Post Sit - Stand: Adulnhauewuzeaadnsgniy

¥ (%
[ [

Y =2 o v g
71N WUAIHANIYAINUIUAATU 12 AFY)
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wasEnnenmUItnasuLas vuzgndu luauesdnaiiu stroke Uy wudnauesdu frontal
cortex (F3) WUsin15L\ 3l power U03AAU theta Lag alpha Laziin15anasu9IAd Y beta #1990
A199821 motor cortex (C3) LazauidlIu parietal cortex (P3) GINUINITLNY power VDIAAU

alpha, beta LazAAU theta ﬁQLLamﬂugUﬁ 4.13

wasRnnanmudansuLas vasandu Tuauesdeanlaidy stroke WU wudnauesdiu
frontal cortex (F4) wag motor cortex (C4) Wuln15Liiy power U83AAU theta WAz an power UB4
AAU alpha WAz beta #199INaNBIAIU parietal cortex (P4) FINULNITAA power VDIAAY theta,

alpha uag beta Fsuansluguil 4.13

2. YULLAULALINAU

001 F3 Turn Rt/ Turning

15 - _
Bl Resting
B Pre Turning
. 10- B Post Turning
3
o
o
5 —
o —
2 @ X
,(00 \éo Q.v&
% oY o®
& ¢ ¢
O OQ\ O$
R 4 4

Frequency
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Power
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001 F4 Turn Rt/ Turning

10+
8 -
6 -
4 -
2 -
o -
&‘(‘é@ \é& Q’:éb
@“b‘ @“b‘? $<(b3’
QC) Q0 Q0
Frequency
001 C3 Turn Rt/ Turning
15
10
5 -
o -
&\é@ & ¢ é"g‘
‘b& ‘b? qu,
0$0 OQ\Q Oéo
N N N

Frequency

Bl Resting
B Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning



15—

10

Power

001 C4 Turn Rt/ Turning

001 P3 Turn Rt/ Turning

67

Frequency

Frequency

Bl Resting
B Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning
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001 P4 Turn Rt/ Turning

15 - _
Bl Resting
B Pre Turning
- 107 B Post Turning
(]
3
o
o
5 -
o -
2 > NS
2 ™ ™
™ ™ ™
4 4 4
Frequency

gﬂﬁ 4.14 Pryasvesdeyananauliiiades fumis F3, F4, C3, C4, P3 uay P4 vausviadeu Timed Up
and Go test (Resting: Ad Ul auewazaatasTmdunds wazianeullnnanmidn
aSausn; Pre Turning : AaulihaewaeaaTasAuE N Saneullnmemmiitneds
3N Wag Post Turning: avlriihauewazeaaTAsAUEDINEY SandElnmenwdaasy

12 p%9)

nasEinnenmUURATULAY BuziuaeInauluN1ewIn (Beuuss®na) Tuauesdreiidu
stroke 11 WUIELDIAIU frontal cortex (F3) WUNITLNY power Y89AAU theta Lazlin1TanaIvos
AAU alpha Way beta 71991n@NBIEIU Motor cortex (C3) uazaNDIaIU parietal cortex (P3) FIwu

{in15an power ¥83ARU alpha beta UavAiiu theta sananslugu 4.14

o = o w Y a & ) ' = Y a1
ndsrnnenmitaAsuLaY vaziudeInaulunieen (Beuwss@nn) Tuausstnenliidy
stroke WU @u9aIU frontal cortex (F4) Wulln15iial power U83AAYU theta Lazin13anadvaInay
alpha ta beta #11997n@N0dIU motor cortex (C4) WazaunidIu parietal cortex (P4) Fawuiinis

an power Ye3nAU theta, alpha lLag beta %ummﬂugﬂﬁ 4.14
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[ (%

3. yaurtlaaaindiloduganiaifu
001 F3 Turn Rt/ Stand-to-Sit

30 - _
Bl Resting

B Pre Stand-to-Sit
20 - B Post Stand-to-Sit

Power

10

Frequency

001 F4 Turn Rt/ Stand-to-Sit

25— ,
Bl Resting

20 - B Pre Stand-to-Sit

15 B Post Stand-to-Sit

Power

10

Frequency



Power

Power
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001 C3 Turn Rt/ Stand-to-Sit

15
10
5 -
0 -
@ @ Q>
,(00 VSQQ Qé@
%5 % 5
Kb o o
Q0 QO Q0
Frequency
001 C4 Turn Rt/ Stand-to-Sit
15—
10—
5 -
0 -
3 2 Q>
‘(QO v}éo & é{b’
$o“’ $o”" id
i O
QO Q0 Q0

Frequency

Bl Legend
Bl Resting
B Pre Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit
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001 P3 Turn Rt/ Stand-to-Sit

50 - _
Bl Resting
40 - B Pre Stand-to-Sit
I Post Stand-to-Sit
5 30
S
5
o 20 -
10 -
0 -
3 2 NS
,\‘00 V}Q‘\ @é@
> y° D
N3 ] ]
o*‘ o$ o@
Q Q Q
Frequency
001 P4 Turn Rt/ Stand-to-Sit
15 )
Bl Resting
B Pre Stand-to-Sit
- 10 - I Post Stand-to-Sit
[«}]
S
5
o

Frequency

SUT 4.15 mnunsavesdynnandulniiiaues dumis F3, F4, C3, C4, P3 uay P4 unigvnday
Timed Up and Go test (Resting: adulwihauesvizenanasinsiondunils wazinnou
Annrenmirtnadeusn; Pre Stand - to - Sit: Adulniauewareraatastaning
Mﬁﬂgu?mﬂ’lilﬁu Toreuflinnuaimirinaiansn waz Post Stand - to - Sit: Adulh

aupwwaraaalATiaNMAnasdUaanIsHu TarasEinneninittaasy 12 A3
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nasnmenmtnAsuLa) vavtlsas Tuanesdenildu stroke U dupsdu frontal cortex
(F3) wazluanesdiu motor cortex (C3) Wuiin15Liiy power ¥03AAU theta wazinisanasvosnau
alpha lay beta A1slUanauedIu parietal (P3) Fanuinisan power 983AdU alpha beta waz

Adu theta fauandlugui 4.15

naslnnenmUitaasuLal snsdsas Tuauesdrefilaidu stroke Wu auosdqu frontal
cortex (F4) Lay motor cortex (C4) 151N power U84AAU theta kaz an power U8IAAU alpha
wag beta uazluguesaiu parietal cortex (P4) wulin1sam power ¥83AAU theta, alpha Way beta

Fauandluguil 4.15

anwazvsndulinguss vaznadau Timed Up and Go Tagldauiaanlunisviiunid 3 seu
&2 #1A1 mean Wag standard deviation (SD)

1. vaugangu

001 F3 Turn Lt/ Sit-to-stand
40 -

Bl Resting
30 B Pre Sit - Stand
o P8 Post Sit - Stand
o
g 20
o
10 -
0 -
g o Q>
.((‘0 \é\ 0’@
o 4 ﬂyv. cbib
& K ¢
O O OQ\
Q %4 Q

Frequency
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001 F4 Turn Lt/ Sit-to-stand

Bl Resting
B Post Sit - Stand

Frequency

001 C3 Turn Lt/ Sit-to-stand

Bl Resting
30 Bl Pre Sit - Stand
o B Post Sit - Stand
Q
g 20 -
o
10
0 -
@ & NS
' o &
N N N
Q Q Q

Frequency



001 C4 Turn Lt/ Sit-to-stand

001 P3 Turn Lt/ Sit-to-stand

74

Frequency

Frequency

Bl Resting
B Pre Sit - Stand
B Post Sit - Stand

Bl Resting
B Pre Sit - Stand
I Post Sit - Stand
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001 P4 Turn Lt/ Sit-to-stand

25 _
Il Resting

20 B Pre Sit - Stand

15— B Post Sit - Stand

Power

10

2 Q>
N >
i = &

™ e (2
<
s s s
Frequency

JUN 4.16 Anusavesdyaand uliiiaues sunls F3, F4, C3, C4, P3 uay P4 vaugvaaey Timed Up
and Go test (Resting: PaulinaueswageEiAsiviaunle wardnneuilnmanwindnass

W3n; Pre Sit - Stand : AulaRewaERNAElATaNERINAE Tanouflnnenmindnass

£%
a o [

L3N wa Post Sit - Stand: AAUlWTaewarermalaTanuaNi1e Tavadnnan e

AU 12 AS9)

wasHnnenmiItnesuwds vuzaniu luauesdaiiu stroke U wudnauesdIu frontal
cortex (F3) @uaddau motor cortex (C3) haganasdu parietal cortex (P3) An13Li3 power V83

AU theta, alpha laz beta é’aLLamﬂu'gUﬁ' 4.16

wasBnnanmUrdaasulas vazandu luausstnan il stroke YU wuinauediu
frontal cortex (F4) motor cortex (C4) Wag @nasaalu parietal cortex (P4) in5Liiu power UB9ARY

theta, alpha Wway beta GTfaLLamﬂugiJﬁ 4.16
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2. YULHUALINAU

001 F3 Turn Lt/ Turning
10 -

Power

Frequency

001 F4 Turn Lt/ Turning
15 -

10

Power

Frequency

Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning



Power

Power

1

001 C3 Turn Lt/ Turning

15
10
5 -
o -
&\é@ & ¢ é,‘$
o Y o?
o$0 OQ\Q oéo
R 4 N4
Frequency
001 C4 Turn Lt/ Turning
10
8 -
6 -
4 -
2 -
o -
&\é@ & ¢ é"g‘
o A 2
K% « &
L L L

Frequency

Bl Resting
B Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning
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001 P3 Turn Lt/ Turning

80
60 —
g
3 40
o
20
0 —
\\é@ & ¢ é‘"‘&
o oY Y
o\gg ogg o&z
4 R 4
Frequency
001 P4 Turn Lt/ Turning
15
10
)
3
o
o
5 -
0 —
&\é'@ & ¢ e',"&
R \a <
R Q™ Q™
® ™ ™
4 4 Q
Frequency

JUN 4.17 anuussvasdayanaindulniinaues sumids F3, F4, C3, C4, P3 way P4 aniznadey Timed Up
and Go test (Resting: AUl 1aNowuzaaiasiwmaUnls warianoul nnenaminUn
ASIUIN; Pre - Turning : maulaneswazeaainsfudsindu Janouilnmenmindnass

SN uay Post - Turning: AaUlNTELBMEDEETASIAWGEINGU Tanadinmenwiianasu

12 AS9)

Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
Bl Pre Turning
8 Post Turning
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wadnmenmiUansuuds vamiuasndulumedne (Gounsiinean) luauesdnediidy
stroke ‘1jju WUI1@UD9AIU frontal cortex (F3) wuiin1sam power Y09AAU theta wazdinsifinaes
AL alpha 1ag beta #1991naUBIdU motor cortex (C3) Fanudnisiiiy power 209AAU theta
wazfin1sanvesndy alpha wag beta Lags199INANDIAIU parietal cortex (P3) Fanudinsan power

yo9AAUY alpha beta LAzAAY theta é’faLLamﬂugUﬁ 4.17

pasEnMeNINUITRATULAY YastuasIndulun1egie (Faunsdinedn) Tuauestnailiidy
stroke iU aue9au frontal cortex (F4) @uasaIu motor cortex (C4) WazauasaIu parietal cortex

(P4) wulin sLity power YaIAAY theta, alpha way Fawandlugun 4.17

¥ v
b4

3. Yaurtlaaundilleduganisiiu

001 F3 Turn Lt/ Stand-to-Sit

30 - _
Bl Resting
B Pre Stand-to-Sit
. 20 - I Post Stand-to-Sit
o
S
o
o
10
0 -
@ @ Q>
«(\0 \é\ Q':(b
- 'b? 'bQ’
gs < &
O 0$ 0$
Q Q Q

Frequency



Power
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001 F4 Turn Lt/ Stand-to-Sit

Frequency

001 C3 Turn Lt/ Stand-to-Sit

Frequency

Bl Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit



001 C4 Turn Lt/ Stand-to-Sit

30 -

20 -

Power

10

001 P3 Turn Lt / Stand-to-Sit

81

Frequency

3o 3%
&F Ry
2%

Frequency

Bl Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit
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001 P4 Turn Lt / Stand-to-Sit
Bl Resting

B Pre Stand-to-Sit
I Post Stand-to-Sit

Frequency

sUN 4.18 ANLS VDI ey aund Ui 1auea #aunys F3, F4, C3, C4, P3 wag P4 Yaennday
Timed Up and Go test (Resting: Adulufinauewaroraadnsdamdunil uazaneu
Anmenmirdansausn; Pre Stand - to - Sit : AdulWinauewmreaatasianig
n&vAuaaniniu Taneullnngnmiiandausn wag Post Stand -to - Sit: Ad Ul

auowrIAAlATIALMBNAIAUAANIHY TaradEinnien nuiUaasy 12 A3Y)

ndsnneamiinAsuLd? vazilas Tuauesineiidu stroke 17 a@upsdau frontal cortex
(F3) waz @udaiu motor cortex (C3) Wuln13Lily power UB9AAY theta Lay beta waziin1sanas
V99AAU alpha ANIINALDIAIU parietal (P3) Fanuiin1san power Y8IAAU theta, alpha Way beta

Fauansluguil 4.18

nasinmennUiiansunds vavilsas Tuauaadeildidy stroke 1Ty @uosdu frontal
cortex (F4) Lag motor cortex (C4) 11313 power Uo4AAU theta, alpha kag beta f199INENDY
@21 parietal cortex (P4) FINUIANITLAY power U9IAAY theta LAz beta Lagwuiln1san power

¥99A3U alpha Jeuandlugui 4.18
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fUae C2 59d 004 (Fauuse®inuan)

anwazvasnaulniauss vaznagou Timed Up and Go lagliiauiaenlunisuiseuuss 3

SaU a7 MIA1 mean Wag standard deviation (SD)

1. ypdzandu

q

004 F3 Turn Rt/ Sit-to-Stand

Bl Resting
B Pre Sit - Stand
P Post Sit - Stand

Frequency

004 F4 Turn Rt/ Sit-to-Stand

6 —
El Resting
B Pre Sit - Stand
_ 47 I Post Sit - Stand
Q
3
o
2 -
0 —
&\é@ & ® é"g‘
n v Q
Qb‘ Qb‘ Qb‘
Nl Nl N
4 24 4

Frequency



Power

Power

2.0

1.5

84

004 C3 Turn Rt/ Sit-to-Stand

Frequency

Bl Resting
Bl Pre Sit - Stand
B Post Sit - Stand

004 C4 Turn Rt/ Sit-to-Stand

Frequency

Bl Resting
B Pre Sit - Stand
B Post Sit - Stand
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004 P3 Turn Rt/ Sit-to-Stand

4_
Bl Resting
3 Il Pre Sit - Stand
o B Post Sit - Stand
o
3 2"
o
1 -
0 -
2 ? Q>
&‘(‘é& v&é{\ Q,Q,v\"b
g i 2
$0 &. &Q
O O O
4 4 4
Frequency
004 P4 Turn Rt/ Sit-to-Stand
2.0 .
Bl Resting
1.5- B Pre Sit - Stand
o I Post Sit - Stand
o
2 1.0
o
0.5
0.0-
2 2 Q>
,((\0 %QQ eé(b
a Q™ Q™
™ N N
R 4 4
Frequency

JUN 4.19 Anuusvesdyand uliinaues dunids F3, F4, C3, C4, P3 uag P4 Yqiznaasy
Timed Up and Go test (Resting: Aaulwilnaussvuzeraalinsianauniis uazinnou

RnnenImUndansewsn; Pre Sit - Stand : pdulWiaueuzeaadinsgnduainiing

o =

Tonourinmen nuinUnasausn wag Post Sit - Stand: Adulnihaueswugenaadasqniy

¥ U U =%

MND TANAIRNNIEAINUIUAASU 12 ASY)
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wasEnnenmUItnAsULas vuzgniu Tuauesdnaidu stroke U wudnauesdI frontal
cortex (F3) wazaussaiu parietal cortex (P3) fin15am power U84AAY theta Way alpha Laziinig
LW power U99AAU beta #i1991N@NBIEIU motor cortex (C3) §93in15an power UoIAAY theta,

alpha uag beta fauansluguil 4.19

nasRnnanmUIdansulas vnggndu luausstnanlaidu stroke YU wuinaueddiu
frontal cortex (F4) motor cortex (C4) Lay @uasdiu parietal cortex (P4) in15am power 183AAY

theta, alpha wag beta %ﬁLLamaiugUﬁ 4.19

2. YULHUALINAU

004 F3 Turn Rt/ Turning

25 _
Bl Resting

20 - B Pre Turning

15 B Post Turning

Power

10

Frequency



Power

87

004 F4 Turn Rt/ Turning

20 -
154
10
5 -
0 -
,((\é@ \Q‘& e}%b
<& & &
o N o
R R R
Frequency
004 C3 Turn Rt/ Turning
40
304
20—
104
0- —T— ===
&\é'@ & ¢ é"‘&
e oY @
O >
0\"§ 0$9 O$o
R R R

Frequency

Bl Resting
Il Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning



Power

004 C4 Turn Rt/ Turning

004 P3 Turn Rt/ Turning

\"b'
N
>
N
Q
30 -
20 -
104
0 —
\’b’
N
i
o
Q

88

Frequency

Frequency

Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning
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004 P4 Turn Rt/ Turning

50 - _
Il Resting

40 Bl Pre Turning

30~ B Post Turning

Power

20+

10 -

Frequency

gﬂﬁ 4.20 praussvesduaanduliiinaues st F3, F4, C3, C4, P3 uag P4 vasenadau Timed Up
and Go test (Resting: AdU i auewazaaTAsTmd UM wararoulnmenmihdands
Wsn; Pre - Turning : pavlnihanewngomaT AU BN Janeuflinnmenmiaasausn
Wwag Post - Tumning: AaulWihauemareaaTasRiuABINGy Sanddnmeanmihdansy 12

a¥e)
wdsRnnenmAsULE vasiudsInduluniewnn @ounsadnen) luauesdnediiiu
stroke tu WunauasaY frontal cortex (F3) nufinsii power 109AAY theta wae beta wazdl

N15anA9983AAY alpha A1991NaNBIdIU motor cortex (C3) wazaNDIaIY parietal cortex (P3) &4

WUN1LL power Ya4AGY theta alpha Wag beta fauandlusui 4.20

nanneamiiaAsuLal vasiudeinauluniw Eouussdnaan) luauestnefilaidu
stroke WU @u9aIU frontal cortex (F4) WUINISLAL power U93AFY theta haziin13anasveInAaY
alpha taz beta #1991N@ND9EIU motor cortex (C4) Wazeaunsdlu parietal cortex (P4) Fawuiinis

iy power Y99AAU theta, alpha way beta %QLLam’Lugﬂﬁ 4.20
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¥ v

3. YurilaN B oAUAANTAY

Power

Power

004 F3 Turn Rt/ Stand-to-Sit
40 -

30 -

20 -

10

Frequency

004 F4 Turn Rt/ Stand-to-Sit
50 -

40
30
20—

10

Frequency

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit



60 -

40 -

Power

20 -

004 C3 Turn Rt/ Stand-to-Sit

004 C4 Turn Rt/ Stand-to-Sit

Frequency

Frequency

91

Il Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit
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004 P3 Turn Rt/ Stand-to-Sit

60 - _
Il Resting
Il Pre Stand-to-Sit
_ 404 B Post Stand-to-Sit
Q
3
o
o
20
0 -
Q@ @ Q>
< S &
S N S
R 4 R
Frequency
004 P4 Turn Rt / Stand-to-Sit
80 - _
Il Resting
60 Bl Pre Stand-to-Sit
o B Post Stand-to-Sit
o
3 40-
o
20
0 -
@ & NS
Qb" Qb" Qb‘
® ™ N
4 ] ]
Frequency

JUN 4.21 anuwssvesdygrund uliiiaues drunis F3, F4, C3, C4, P3 uay P4 Ygnadaau
Timed Up and Go test (Resting: Aaulninanssvuzetaadasimauniis wazinnou
Hnngnmundnasewsn; Pre Stand - to - Sit : AaulnAausIvzedalATE9aLAD

naduannIsiy JaneulnnienmuiiaATawsn wag Post Stand -to - Sit: Af Wl

(% (%
v

aveareaadlnsianiavdIduannIsiu Savdrnmeniniidaasu 12 A3
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nasnnenmitnasuLa) vavtlsas Tuanesdeildu stroke U dupsdIu frontal cortex
(F3) wusin15am power U84AAYU theta Lag alpha Lagdn 15N UVBIAA Y beta ANNAINAUDIAIU
motor cortex (C3) wag parietal cortex (P3) FIWULN19LAL power U8IAAY theta, alpha Way beta

Fauanslugui 4.21

nasinnenmuitansundl vavisas Tuauesteiildidy stroke U @uesdiu frontal
cortex (F4) in15aA power U93AAY theta, alpha LagWuiin15LAL power U9IAAU beta 7119977
A10987U motor cortex (C4) way parietal cortex (P4) FINULNITLAL power U89AAU theta, alpha

ey beta Teuandluguil 4.21

anwazvasnaulninauss vauznagau Timed Up and Go lagliiauiaenlunisviiung 3 seu

a2 ¥1A1 mean Wag standard deviation (SD)
1. vauganeu

004 F3 Turn Lt/ Sit-to-Stand

6 —
Bl Resting
B Pre Sit - Stand
_ 4- B Post Sit - Stand
Q
3
o
2 -
0 -
’(\é@ & 4 é"$
A \a <
& & &
N N N
Q Q 4

Frequency



Power

Power

2.0

1.5+

94

004 F4 Turn Lt/ Sit-to-Stand

Bl Resting
Bl Pre Sit - Stand
B Post Sit - Stand

@ X
& e
W g
< <>
o 0&.
R
Frequency

004 C3 Turn Lt/ Sit-to-Stand

Frequency

Bl Resting
B Pre Sit - Stand
¥ Post Sit - Stand
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004 C4 Turn Lt/ Sit-to-Stand

3 —
T Bl Resting
B Pre Sit - Stand
_ 27 B Post Sit - Stand
()]
3
o
o
1 -
0 -
@ 2 Q>
&’(‘0 v&Q’Q QQ}%
| e ™
O O O
N ™ N
4 4 4
Frequency
004 P3 Turn Lt/ Sit-to-Stand
2.0 .
Bl Resting
1.5- Bl Pre Sit - Stand
o B Post Sit - Stand
2
<)
o

Frequency




Power

2.0

1.5

1.0

0.5

0.0-

96

004 P4 Turn Lt/ Sit-to-Stand

@ ‘\'b' Q>
3 >
O R S~
°‘$ b‘? uib
N QY
Q0 Q0
Frequency

Bl Resting
B Pre Sit - Stand
BB Post Sit - Stand

gﬂﬁ 4.22 mmLLsamaaﬁmmwmﬂﬁuIWWwauaq FWAUY F3, F4, C3, C4, P3 lay P4 vadzveaeu Timed Up

and Go test (Resting: Aa Ul naNowuzoNanalAswa Ul warinneul nneawintn

AN, Pre Sit - Stand : AUl aNRRTe AT ATANELNANE Taneurnmenwddn

AT wag Post Sit - Stand: Ad wldi1aneswareaalasgnduaindng Jan

MENNIUAATU 12 AS9)

U =%

agrn

wasEnnen nIUaRsULa? varaniu luauesdnsiily stroke U wuinauesdu frontal

cortex (F3) finsifiy power YDIAAY theta, alpha tlag beta $11991n@UDIAIU Mmotor cortex (C3)

Fain15LL power U8IAAU theta, alpha LazN15aM power YOIAAU beta AN9AINAUDIAIU parietal

cortex (P3) ¥sin1van power ¥09AAU theta, ldn1siUasuLUasnd Y alpha wagiin1siiiy power

Y93AaU beta Aanandluzuin 4.22

waRnn1enmUITaRsURd vazandu luanesdreiliily stroke Wu wudnanesdiu

frontal cortex (F4) din13L# 3 power U93AA U theta, alpha wag beta #1991Nd@UBIEIU motor

cortex (C4) ¥siin13am power U8IAAY theta, alpha tay beta WagA199NANDIEIU parietal cortex

(P4) &ailnnsan power ¥04ATU theta wax beta, uagliinsudsuuuasweasnau alpha Asanslugy

#a22



2. YULHUALINAU

Power

Power

60

40 -

20 -

60 -

40 -

20+

97

004 F3 Turn Lt/ Turning

Frequency

004 F4 Turn Lt/ Turning

Frequency

Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning



Power

Power

100

100

98

004 C3 Turn Lt/ Turning

Frequency

004 C4 Turn Lt/ Turning

Frequency

Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
B Pre Turning
B Post Turning
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004 F3 Turn Lt/ Turning

60 - _
Il Resting
Bl Pre Turning
_ 404 Bl Post Turning
[})
3
o
o
20
2 2 Q
<> <> <>
™ ™ ™
R R 4
Frequency
004 F4 Turn Lt/ Turning
60 - _
Hl Resting
B Pre Turning
o B Post Turning
2
o
o

Frequency

E‘Uﬁ 4.23 mmLLiwaﬁﬁymﬂmﬂé"uiWﬁmmm AWAUS F3, F4, C3, C4, P3 way P4 veusnadau
Timed Up and Go test (Resting: Adulinaussvnzenanatnstumdunnis uazinnou
Annenmitaadausn; pre - Turning : adulWiavesvareraaiasAuAgIngU 39
Aevilnmenmiiansausn uaz Post - Turning: aaulnihauosareaatasiuE o2

o o U =X o v g.:
AU IANAINNNEAINUIUAATU 12 ASI)
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PRHENNIEAINTITAATURAL VauztAUasINaUlUN1991e (Baunsadned) Tuauasdnaidy
stroke U WUIENDIEIU frontal cortex (F3) aupsdiu motor cortex (C3) Lazanasalu parietal

cortex (P3) finsidia power Y0IRAY theta, alpha Wag beta ﬁaLLamﬂugﬂﬁ 4.23

ndsHnneaniiaAsuLa? Yagiwdsandulumetne (Fouunsneii) Tuausstnedlailu
stroke 11U @uo3dU frontal cortex (F4) din15LAWL power 999AAU theta waz alpha uazinisan
power 983AAU beta A19A1NENDIEIU motor cortex (C4) wazaNasaIu parietal cortex (P4) Fnu

N5 power ¥8IAAY theta, alpha Way beta fanandlugui 4.23

¥ (%

3. vauriiaaindileduganisiiu
004 F3 Turn Lt/ Stand-to-Sit

40 - _
Bl Resting

B Pre Stand-to-Sit
I Post Stand-to-Sit

Frequency



004 F4 Turn Lt/ Stand-to-Sit

004 C3 Turn Lt/ Stand-to-Sit

Frequency

Frequency

101

Bl Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit
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004 C4 Turn Lt/ Stand-to-Sit

100 - _
Bl Resting
80 - Bl Pre Stand-to-Sit
60 Bl Post Stand-to-Sit
40 -
20
0 -
N4 @ Q>
o S &
™ e h
d é &
> N N
4 4 4
004 P3 Turn Lt/ Stand-to-Sit
60 - _
Bl Resting
Bl Pre Stand-to-Sit
_ 404 BN Post Stand-to-Sit
z
o]
o
20
0 -
2 & NS
<® S &
< Q> i
@. &. @.
O O O
Q Q R

Frequency
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004 P4 Turn Lt/ Stand-to-Sit

Bl Resting
60 - Bl Pre Stand-to-Sit
. Bl Post Stand-to-Sit
o
S 40+
o
20
o -
@ 2 Q>
Qb“ Qb‘. Qb‘.
™ ™ ™
N Q A\
Frequency

SUT 4.24 amnunsevesdynand ulniinaues dumis F3, F4, C3, C4, P3 uay P4 ynigvndey
Timed Up and Go test (Resting: Adulufinaussvasoraadnstmduniile uazanau
Annenmtitaasaun; Pre Stand - to - Sit : AUl aNNraaalTAsianid
n&vAuaanniu Tadeullnnien midandausn wag Post Stand -to - Sit: AA Ul

auowrAAlATNaNNBNaEUAANTSHIY TnradEinnen niiUaasy 12 A3Y)

wasEnMen NTITRATULEY Yauztiae Tuauastnelu stroke U @uasdlu frontal cortex
(F3) @u99821 motor cortex (C3) LagaunidIU parietal cortex (P3) WUANITLAL power UDIARY

theta, alpha Way beta é’fmmmﬂug‘uﬁ 4.24

o o w 1 o Y Ay g & )
nasE N1 INUIIRATULA Y vaurideas Tuauestenilailu stroke Uu auesdau frontal
cortex (F4) @ua9diu motor cortex (C4) Wazanasadu parietal cortex (P4) Wuiin15uis power U3

PAY theta, alpha tag beta é’auamiugﬂﬁ 4.24
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fUae X1 595 002 (Sauusedinds)

dnwazvasndulifauss vauznageu Timed Up and Go Taglipuaadlunisundisounss 3
59U WA2 #IA1 mean wag standard deviation (SD)
1. vauzandu
002 F3 Turn Lt/ Sit-to-stand
10+ _

Bl Resting
84 B Pre Sit - Stand
_— P Post Sit Stand
o
S
o
o 44
2 -
0 -
@ @ NS
,\‘(‘0 v‘,st Q,é@
be Q“.)’ Q“.)
N N N
Q Q Q
Frequency
002 F4 Turn Lt/ Sit-to-stand
30
Bl Resting
B Pre Sit - Stand
_ 20- I Post Sit Stand
S
o
o

Frequency



Power

105

002 C3 Turn Lt/ Sit-to-stand

002 C4 Turn Lt/ Sit-to-stand
15 -

10 -

Frequency

Bl Resting
B Pre Sit - Stand
B Post Sit Stand

Bl Resting
B Pre Sit - Stand
B Post Sit Stand
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002 P3 Turn Lt/ Sit-to-stand

10+ _
. Bl Resting
7 Bl Pre Sit- Stand
o Bl Post Sit Stand
[«})
2 5
o -
0 -
N @ Q>
,((\0 v&Q’Q @é@,
4 > >
Q < ]
N R N
R 4 4
Frequency
002 P4 Turn Lt/ Sit-to-stand
10 .
i Bl Resting
. B Pre Sit - Stand
] B Post Sit Stand
[+})
2 5
o 4
0 -
g 2 NS
,\‘(\0 v&Q‘\ @é@
Qb&' va th
& ™ R
4 4 4
Frequency

JUN 4.25 anuussvesdygrund uliiiaues drunis F3, F4, C3, C4, P3 uay P4 Ygnadaau
Timed Up and Go test (Resting: A ulwilnaussvazeraialinsianduniis wazinnou

Annenmu1dnAsIwsn; Pre Sit — Stand : Adulnihanesuzotanadasanduaniing

[ 1 =

Taneurnnen i UnAsausn uag Post Sit - Stand: Adulnhauewuzeaadnsgniy

¥ U U =%

MND TANAIRNNIEAINUIURASU 12 ASY)
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ndsRnnanmuIdnasuLal vazanu luanesdreiiliidu stroke WU wudtauesdlu
frontal cortex (F3) @ueddIu motor cortex (C3) lazanadalu parietal cortex (P3) Un13Liiy power

“Uaﬂﬂ?{u theta, alpha lLa¢ beta ﬁﬂLLaﬂﬂugﬂﬁ 4.25

wasEnnenmiIUnasuLa vairaniu luauesdnsiidu stroke Uy wudtauesadiu frontal
cortex (F4) N5 power 994AAY theta uag beta Laziin13an power 984AAY alpha A1997A
dUD9dIU motor cortex (C4) Ly @NodaIU parietal cortex (P4) Gaiin151A3 power Vo9AGY theta,

alpha uag beta fauandlugui 4.25

2. YULHUALINAU

002 F3 Turn Lt/ Turning

20 - _
Bl Resting

15— B Pre Turning
I Post Turning

Power
-—
o
|

Frequency



Power

Power
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002 F4 Turn Lt/ Turning

15
10
5 -
0 —
&\\é@ \Q‘& e'."%b
& $<<°‘? {@Q’
L L L
Frequency
002 C3 Turn Lt/ Turning
10
5 -
0 -
vé'@ & ¢ é"&
o Y e
o*\g o$o o$°
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002 C4 Turn Lt/ Turning
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002 P4 Turn Lt/ Turning
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. Bl Resting
7 B Pre Turning
s B Post Turning
Q
5 57
o J
o_
2 > NS
b ™ ™
™ ™ ™
R 4 4
Frequency

JUN 4.26 AuLsed I and Ui naued sunis F3, F4, C3, C4, P3 uwag P4 vaievindey
Timed Up and Go test (Resting: aduliihaueswarenanaiasimdunils wazinnou
'E’]ﬂﬂwmwﬂwﬁ’ﬂﬂ%’jmsﬂ; Pre - Turning : pauliaNesvzeaaAsRwALINgY TA
AovilnnenmtUansausn way Post - Turning: adulihaue iz eaaAsRUA

AU TANAIRNNEAINUNUAATU 12 ASY)

wasEnMen ntITnaTULEY Yasiiuaednduluniedne (Baunsednds) Tuauestnanludu
stroke 11U WU1@NDIAIU frontal cortex (F3) @uoddlu motor cortex (C3) hazauasdlIy parietal

cortex (P3) fmsiiiy power Y03AAY theta, alpha W&y beta ﬁﬂLLamﬂuguﬁ 4.26

PAHNNEAINTITAATULAY YauztRwAsndulunIee (Founsedndae) Tuauestnaiidu
stroke WU WUI@NDIAIU frontal cortex (F4) aua3dI1U motor cortex (C4) WazanasdIu parietal

cortex (P4) finsufial power va3pAU theta, alpha wag beta é’fmamiugﬂﬁ 4.26



111

¥

3. YurilaN B oAUAANTAY
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002 C3 Turn Lt/ Stand-to-Sit

002 C4 Turn Lt/ Stand-to-Sit

Frequency

Frequency
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Il Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit

Bl Resting
B Pre Stand-to-Sit
B Post Stand-to-Sit
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002 P3 Turn Lt/ Stand-to-Sit

Bl Resting
I Pre Stand-to-Sit
I Post Stand-to-Sit

Power

&
@0
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N
Q Q
Frequency

002 P4 Turn Lt/ Stand-to-Sit

Bl Resting
I Pre Stand-to-Sit
I Post Stand-to-Sit

Power

Frequency

JUN 4.27 AL sd ey aind ulninanes dunis F3, F4, C3, C4, P3 uag P4 aqiznadey
Timed Up and Go test (Resting: Adulufinauesasoraadastumduniile wavinnou
?]ﬂﬂ’lﬂﬂ’]‘wﬂ’]ﬂﬂﬂ%ﬂmﬂ; Pre Stand — to - Sit : AaulNHaNeswuzenaatAstianing
MﬁqguqmﬂwsLﬁu fnneuflnnienintandausn uag Post Stand -to - Sit: Al

aupwraaalATiauMNMAnaIEUaAnIsHY TanasEinneniniitaasy 12 A3Y)
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PRENNENINUITRATULEY Vauzilsal Tuausatnailiilu stroke WU wuIaNesdIy frontal
cortex (F3) @u3dau motor cortex (C3) waranasaiu parietal cortex (P3) An19L7IN power U913

A theta, alpha WAy beta fauanslugud 4.27

NAIENNAINTITAATULED Yadzfaae Tuanesdneaidy stroke U WuIauesdu frontal
cortex (F4) @321 motor cortex (C4) Lagauasau parietal cortex (P4) dn15LAHN power U89

AU theta, alpha uaz beta éﬁ’mamﬂugﬂﬁ 4.27

anwazvasnaulninauss vauznagau Timed Up and Go lagliiauiaenlunisviiung 3 seu

a2 ¥1A1 mean Wag standard deviation (SD)
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002 F4 Turn Rt/ Sit-to-stand
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002 C4 Turn Rt/ Sit-to-stand
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Frequency
002 P3 Turn Rt / Turning
10+

Frequency

Bl Resting
B Pre Sit - Stand
B Post Sit Stand
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002 P4 Turn Rt/ Sit-to-stand
Bl Resting

8- B Pre Sit - Stand
B Post Sit Stand

Power

Frequency

JUN 4.28 Anuussvasdayanainduliiingues s F3, F4, C3, C4, P3 uay P4 aniznadey Timed Up
and Go test (Resting: Aa Ul 1aNeswMzNa @l Aswa Ul warinneul nnenawinUn
AN, Pre Sit - Stand : ARUlIaueM e ETATENELNANE Taneulinmenwidn

AT LN wag Post Sit - Stand: Ad ulWWranesvuretaatasgnduanind Tandiln

MeNWIURAASU 12 AS9)

wasBnnranmurdaasuLas vnzandu luausstnanlaidy stroke YU wuinauediu
frontal cortex (F3) @uo9dau motor cortex (C3) Lazanadalu parietal cortex (P3) Un1sLiiy power

Y93AAU theta, alpha ae beta ﬁ@LLamaiugﬂﬁ 4.28

wasEnnien niUnasular vazaniu luauesdnsiidy stroke 1y wuinauesadiu frontal
cortex (F4) An15LL power U83AAY theta Lag beta Wagiinisan power U93AAU alpha #1931
A998 motor cortex (C4) wag @NoaIl parietal cortex (P4) FLNSLNN power UBIAAYU theta,

alpha uag beta fauanslusuil 4.28

a dgj U
2. VULAURYINAU
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002 C3 Turn Rt/ Turning
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002 P3 Turn Rt/ Turning
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JUN 4.29 anuussvasdayaamdulniinases s F3, Fd, C3, C4, P3 uag P4 valsvagoy Timed Up
and Go test (Resting: A Ul aupwMraEaEl AT A UMY Lagianoul nnen ntds
ASIWIN; Pre - Tuming : maulvaneswuzeaainsfudsinadu SaneuilnmenminUnass

SN uay Post - Turning: AAUlNHELBWMEDENATASIAWGYINGU Tanddnmenniiansy

12 0%9)
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Bl Pre Turning
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nasnmMenmUiItnAsuLaY vsiiudsInaulunen (euuss@ingre) Tuausstnaflaiidu
stroke WU WUTN@NBIEIU frontal cortex (F3) Wazanaddlu parietal cortex (P3) N3t power
V99AAU theta, alpha Way beta fi19aNaNBIEIU motor cortex (C3) dn15an power UBIAAY theta

WAz alpha wazdinsiiid power ¥eRdY beta Aauanslugun 4.29

namnnenMUITRAsULEY YauAudeInduluniend (Beauussdngie) Tuaueatnemiu
stroke U WUIIA@LDIEIU frontal cortex (F4) ag @uoIdau motor cortex (C4) dn15LAN power
299AAU theta, alpha way beta #i1991N@NBIEIU parietal cortex (P4) Feiin15am power VBIAAY

theta Wag InN7154N power U89AAY alpha wa beta Asuanslugun 4.29

¥ (%

3. YurTlai B oAUaAN AU

002 F3 Turn Rt / Stand-to-Sit

Il Resting
4 I Pre Stand-to-Sit
I Post Stand-to-Sit

Power

Frequency
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002 F4 Turn Rt/ Stand-to-Sit
Il Resting

B Pre Stand-to-Sit
B Post Stand-to-Sit
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002 C3 Turn Rt/ Stand-to-Sit
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44 Bl Pre Stand-to-Sit
. Bl Post Stand-to-Sit
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002 C4 Turn Rt/ Stand-to-Sit

002 P3 Turn Rt/ Stand-to-Sit
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Frequency
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Bl Resting
B Pre Stand-to-Sit
I Post Stand-to-Sit

Bl Resting
Bl Pre Stand-to-Sit
I Post Stand-to-Sit
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002 P4 Turn Rt/ Stand-to-Sit
Bl Resting

4 - B Pre Stand-to-Sit
B Post Stand-to-Sit

Power

Frequency

gﬂﬁ 4.30 P uusivesduaanduliiinaues duvius F3, F4, C3, C4, P3 uag P4 vasnadau Timed Up
and Go test (Resting: AAULaNswazota @ AT UMD warSanouEinmenmidands
usn; Pre Stand - to - Sit : AAUlvAveAEmaTAs i Bud Huaamaiu Tadeufin
mMenwTRRS SN waz Post Stand o - Sit ﬂﬁulvxlﬁwamawmzmmaﬂmﬁﬁaaLﬁwﬁymé’qéuqﬂ

MIAU IANAIRNNEANIIUAATU 12 AS9)

pasEnNeNINUITRATULEY Yadzildal Tuausatnailiidu stroke Tu wuIaNesdIU frontal
cortex (F3) @uo3d21 motor cortex (C3) Wazauasau parietal cortex (P3) iiN13LW3 power V83

PAY theta, alpha wag beta éfummﬂugﬂﬁ 4.30

naIENN1EAINUITRATURAL Yaueiaas Tuanesdneaiduy stroke T wuInauesdlIu frontal
cortex (F4) @uasdau motor cortex (C4) ) dn15LAN power U8IAAY theta, alpha taz beta #1931A
dunsdIu parietal cortex (P4) ¥33nN135a0 power Y89AAU theta waziin13Ly power Y83AAY alpha

uaz beta fanandlusuil 4.30
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fUa8 X2 99 003 (Sauusedinua)
anwazvasnaulniauss vaznagou Timed Up and Go lagliiauiaenlunisuiseuuss 3
59U WA #IA1 mean wag standard deviation (SD)
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003 P3 Turn Rt/ Sit-to-Stand
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Q
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JUN 4.31 anuwssvesdygrund uliitaues drunis F3, F4, C3, C4, P3 uay P4 Ygnndaau
Timed Up and Go test (Resting: Adulninanssvureaadnsimauniis uazinnau

Rnnenmu1dnAsIwsn; Pre Sit — Stand : Adulnianesuzotanadasanduaning

[ 1 =

Taneurnnen i UnAsausn uag Post Sit - Stand: Adulnhauewuzeaadnsgniy

¥ U U =%
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n¥nmenmirinasuuds varandu uanesdneiiiu stroke Su nuihauesdu frontal
cortex (F3) wuiln1sufin power va3adu theta, alpha uas beta 199 Mn&LBIE9U motor cortex
(C3) Fanuinisan power Y99AAY theta Uax alpha wazdinisiia power 103AAY beta wAZA1IIN
A109d71U parietal cortex (P3) §anufin 1541l power ¥04AA U theta way beta wazwuinisan

power U8IAAY alpha ﬁ’mamﬂugﬂﬁ 4.31

nasRnnanmuIdansulas vnggndu luausstnanlaidu stroke YU wuinaueddiu
frontal cortex (F4) motor cortex (C4) Waganosau parietal cortex (P4) An15LiY power UDIAAY

theta, alpha uag beta fnandlusuil 4.31

2. YULLAULAYINAU
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003 F4 Turn Rt/ Turning
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003 C4 Turn Rt/ Turning

003 P3 Turn Rt/ Turning
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Frequency

G Ny
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Bl Resting
Bl Pre Turning
B Post Turning

Bl Resting
B Pre Turning
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003 P4 Turn Rt/ Turning

6 —
Il Resting
Bl Pre Turing
47 Bl Post Turning
<))
3
°
o
2 -
0 -
N @ Q>
Qb‘. Qb" Qb“
™ N ™
] 4 R
Frequency

g‘d‘ﬁ' 4.32 arunsavesdyaiund uliinanes suwis F3, F4, C3, C4, P3 way P4 3uznndou
Timed Up and Go test (Resting: adulninauemazoraadiasiondunils uazinneufin
menmansusn; Pre - Turning : paulWihauewazeranadasiudeIndu Sateuiln
menmUtnasiusn way Post - Turning: aaulvlihaue swareraaiasiiudeandu Ia

PABNNIENNUIUAATU 12 ASS)

waEnmenmtdansuLds vasdndondulunian Geunsednen) Tuauesdieiiiu
stroke 11 WU3NELBIEIY frontal cortex (F3) auasdau motor cortex (C3) wavaunsau parietal
cortex (P3) fin15an power 104AAY theta wazdnsiinvesndu alpha uas beta éi’mamiugﬂﬁ
4.32

U =9 o w 1% a & [ ! ) ¥ a1 &
NAENNBAINUIUAATULLA? %mmmamﬂaﬂﬂmmq (DDULIINVIN) Iuauawﬁwlmﬂu
stroke 11U WUI1ANDIAIU frontal cortex (F4) @uddIu motor cortex (C4) LaganasaIy parietal

cortex (P4) N34 power ¥04ATY theta, alpha Wag beta fAawandlugun 4.32
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3. YurilaN B oAUAANTAY
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003 P3 Turn Rt/ Stand-to-Sit
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SUT 433 anunsevesdyanand ulniiaues dunis F3, F4, C3, C4, P3 uay P4 unignadey
Timed Up and Go test (Resting: adulihauesvarenanaiasimdunils wazinnou
AnmeamuiUansausn: Pre Stand — to - Sit - paulWiaNewMLoEaTATTIAAD
MﬁqguqmﬂwsLﬁu Toreullnnenmiidandausn waz Post Stand -to - Sit: Ad Wl

auowwraaalAITaNMBnaIEUAANISHY TarasEinnen nutaasy 12 A3Y)
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nasnnenmitnasuLa) vavtlsas Tuanesdeildu stroke U dupsdIu frontal cortex
(F3) dn158m power UoIAAY theta Lag LY power U99AA U alpha LAz beta A19ANNANDIAIU
motor cortex (C3) wag @usidlu parietal (P3) TINULN1TaAAUDY power UIAA U theta Lag

alpha kazdn1siuvedniu beta Aauanslugun 4.33

PAIRNNIEAINUITAATULAL Vuzead Tuaueet199i by stroke U @ua3du frontal
cortex (F4) motor cortex (C4) way parietal cortex (P4) In15L1ia power U99AaU theta, alpha tag

beta fauanslugui 4.33

anwazvasnaulninauss vauznagou Timed Up and Go lagliiauiaenlunisuiiung 3 seu
A2 %1A1 mean wag standard deviation (SD)
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B Pre Sit - Stand
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003 C4 Turn Lt/ Sit-to-Stand
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003 P4 Turn Lt/ Sit-to-Stand

Bl Resting
4 B Pre Sit- Stand
B Post Sit Stand

Frequency

4.34 AnuLssresdaand ulninanes eunds F3, F4, C3, C4, P3 Lag P4 Ygndou

Timed Up and Go test (Resting: Aaulninanesvureaadnsimauniils uazinnau

RnnenImUndaaseLsn; Pre Sit - Stand : pduliinauesuzeaadingnduaining

1 =

Taneurnnan ninUnAsawsn uag Post Sit - Stand: Adulnihauewuzeaadnsgniy

1% v
Y v =9

MND IANAINNNIIATNUIUAASU 12 ASY)

wasEnnen i dnasuLas vauraniu luaussdneimdy stroke U wudtanesdu frontal

cortex (F3) @uaad3u motor cortex (C3) wavaNasdlu parietal cortex (P3) finsuiy power U84

Adu theta, alpha LA beta fanansluguil 4.3

wasRlnnennUdnasulas vnzandu luausstnanlaidy stroke YU wuinauediu

frontal cortex (F4) motor cortex (C4) kag @usdaiu parietal cortex (P4) finsiiia power Y0IAAY

theta, alpha wag beta fauandluguil 4.34
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Bl Pre Turning
B Post Turning
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B Pre Turning
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003 P3 Turn Lt/ Turning
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Timed Up and Go test (Resting: Adulninanssvureaadnsimauniis uazinnau
Anneninvidnasalsn; Pre - Tumning: rdulWiaussuzetaaiasiAudsInau in

noURNAEAMNUITAASILTA ey Post - Turning: AaulWiaunsvazaalATIAUE Y7

AU TANAIRNNEAINUNUAATU 12 ASI)
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Bl Pre Turning
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PRHENNIEAINTITAATURAL VauztAUasINaUlUN1991e (Baunsadned) Tuauasdnaidy
stroke U WUIENDIEIU frontal cortex (F3) auadaiu motor cortex (C3) Lazauasalu parietal

cortex (P3) fmsiiiy power Y93AAU theta alpha Wag beta ﬁaLLamﬂu'gﬂﬁ 4.35

NaENNIEAINTITRRTULAY VuzAuAsINdUlUNIEe (Baunsedne) Tuausetneilaidu
stroke WU WUI@NDIAIU frontal cortex (F4) @upddIu motor cortex (C4) WazanaddIu parietal

cortex (P4) fin1sifial power vosAAY theta alpha uae beta ﬁQLLamﬂugﬂﬁ 4.35
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_ 104 B Post Stand-to-Sit
(4]
3
o
o
5 -
0 -
@ > NS
4((‘0 \60 e’;@
> "J? ‘50
S < <
® N o
Q Q Q
Frequency
003 P4 Turn Lt/ Stand-to-Sit
84 .
Bl Resting
6 Il Pre Stand-to-Sit
. Bl Post Stand-to-Sit
[
:
o
2 -
0 -
2 2 X
&‘(‘é\ \Q‘\ 0.@
™ th?' ng’
N S N
Q0 Q0 Q0
Frequency

gﬂﬁ 4.36 Pruussvesdaardulniinaues fuvits F3, F4, C3, C4, P3 uaz P4 vainad@au Timed Up
and Go test (Resting: AA Ul aNe i eaalAsTmdunils uazinfeufinnenimiitn
adausn; Pre Stand - to - Sit - ﬂﬁuivxlﬁwaummmxmmaﬁmﬁ’qmLﬁwgwﬁqguqﬂﬂWiLﬁu INDU
Annmenmindarsaisn uay Post Stand -to - Sit: AduliliasswazenaaTasTauiEs

Auaamaiiu Tavarnnmenminuaasu 12 AS9)

wasHnnenniinAsULe? vastlsas Tuauestnemdu stroke 1iu @upsdau frontal cortex
(F3) wazauesaau motor cortex (C3) WULNITLWL power ¥83AAU theta alpha Wag beta #1930
parietal cortex (P3) §aWULN19LAN power YBIAAY theta, alpha Lag IN15anAAUBY power VB4

Adu beta fauanslugud 4.36

naEnNeANUITARTURAY Vuziiead Tuauest1en laidu stroke Wy auesdlu frontal
cortex (F4) @uo3d21 motor cortex (C4) Lazanasalu parietal cortex (P4) iN15LWL power V83

AU theta, alpha Wag beta éfﬂLLaﬂﬂu'gUﬁ 4.36
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f1519% 4.11 HANISNAFIUANFUNUSLUU Pearson’s Correlation IagUSguiguninutanfI9anaubasnaIiin18AImuIunasu 12 A9

5211714 Dizziness handicap inventory (DHI) iU EEG #9avazUseiiiy timed up and go

n3dl¥n EEG 9 frontal cortex (F3, F4) wuzantiu (ipsi: anaswuiniulsaviasadandund uay contra: anasmuitliilulsaviasadandies)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
VS. VS. VS. VS. VS. VS. VS. VS. VS. Vs, Vs, Vs,
weak F Ipsi  weak F Ipsi  weak F Ipsi  weak F contraweak F contraweak F contra normal F Ipsi normal F Ipsi normal F Ipsi  normal F normal F normal F
theta alpha beta theta alpha beta theta alpha beta contra theta contra alpha contra beta
Pearson r
r 0.5964 0.8535 0.1205 0.3978 -0.2299 0.1415 0.2846 0.2432 0.3912 0.09395 -0.2812 0.6102
95% confidence -0.8544to  -05987to  -0.9507to  -09119to  -09755to = -0.9486to  -0.9312to  -0.9369to  -09132to  -0.9532to  -0.9780to  -0.8485to
interval 0.9900 0.9969 0.9693 0.9830 0.9386 0.9706 0.9781 0.9761 0.9828 0.9677 0.9317 0.9904
R squared 0.3557 0.7284 0.01453 0.1582 0.05287 0.02002 0.08102 0.05915 0.1530 0.008826 0.07906 0.3724
P value
P (two-tailed) 0.4036 0.1465 0.8795 0.6022 0.7701 0.8585 0.7154 0.7568 0.6088 0.9061 0.7188 0.3898
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha =
0.05) No No No No No No No No No No No No
Number of XY Pairs 4 4 a4 a 4 4 4 4 4 4 4 4

n3dl¥n EEG 91 motor cortex (C3, C4) vauzan8u (ipsi: auswuiiulsavasndenauad wag contra: auawinuihidulsaasndandund)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff

VS. VS. VS. VS. VS. VS. VS. VS. VS. VS. VS. VS.
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weak C Ipsi weak C Ipsi  weak C Ipsi weak C contra weak C contra weak C contra normal C Ipsi normal C Ipsi normal Clpsi  normal C normal C normal C
theta alpha beta theta alpha beta theta alpha beta contra theta  contra alpha  contra beta

Pearson r
r 0.6726 0.4968 0.7199 0.5479 0.1077 -0.003387 0.1831 0.1499 0.9289 0.3479 0.9361 0.01874
95% confidence -0.8159to  -0.8885to -0.7828 to -0.8728 to -0.9519 to -0.9613 to -0.9441 to -0.9477 to  -0.3001 to -0.9212 to -0.2488 to -0.9596 to
interval 0.9923 0.9867 0.9936 0.9885 0.9685 0.9608 0.9730 0.9711 0.9985 0.9810 0.9987 0.9625
R squared 0.4524 0.2468 0.5183 0.3002 0.01159  1.147e-005 0.03353 0.02246 0.8629 0.1211 0.8764 0.0003513
P value
P (two-tailed) 0.3274 0.5032 0.2801 0.4521 0.8923 0.9966 0.8169 0.8501 0.0711 0.6521 0.0639 0.9813
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?
(alpha = 0.05) No No No No No No No No No No No No
Number of XY
Pairs 4 4 4 4 4 4 4 4 4 4 4 [

n3l3n EEG 71 parietal cortex (P3, P4) wuzaniu (ipsi: duasniuiiiulsaviassdanduns waz contra: auasiuilifulsavasndandusd)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
VS. Vs, Vs, VS. VS. Vs, VS. VS, VS. Vs, VS. VS,
weak P Ipsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P

theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha contra beta



Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XY Pairs

0.9719

0.1641 to
0.9994

0.9446

0.0281

Yes

0.6440

-0.8321 to
0.9914

0.4147

0.3560

ns

No

0.1736

-0.9452 to
0.9724

0.03012

0.8264

ns

No

0.7592

-0.7468 to
0.9946

0.5764

0.2408

ns

No

0.2364

-0.9377 to
0.9758

0.05588

0.7636

ns

No

147

0.3716

-0.9170 to
0.9820

0.1381

0.6284

ns

No

0.1909

-0.9432 to
0.9734

0.03645

0.8091

ns

No

0.4851

-0.8917 to
0.9863

0.2354

0.5149

ns

No

0.9024

-0.4421 to
0.9980

0.8144

0.0976

ns

No

0.5231

-0.8808 to
0.9877

0.2736

0.4769

ns

No

0.5222

-0.8811 to
0.9876

0.2727

0.4778

ns

No

0.4271

-0.9058 to
0.9842

0.1825

0.5729

ns

No

n36lin EEG 71 frontal cortex (F3, FA4) Yaugidusiufindununeauuns (weak) uazaizifiuvsusinduauilisounss (normal) (ipsi: @901

A & = Y oav 1 a
mtluiswaamaaﬂam Y contra: ﬁlIENWTLWIVLlILUUISﬂMﬁEJﬂLﬁ@@ﬁ@JE’N)

Pearson r

DHI diff
vs.
weak F Ipsi

theta

DHI diff
vs.
weak F Ipsi

alpha

DHI diff

VS.

weak F Ipsi weak F contraweak F contra weak F contra normal F Ipsi normal F Ipsi normal F Ipsi

beta

DHI diff

VS.

theta

DHI-dliff

VS.

alpha

DHI diff

VS.

beta

DHI diff

VS.

theta

DHI diff

VS.

alpha

DHI diff

VS.

beta

DHI diff
VS.

normal F

DHI diff
VS.

normal F

DHI diff
VS.

normal F

contra theta contra alpha contra beta
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r 0.7669 0.8017 0.6884 0.7186 0.8233 0.6297 0.7371 0.7262 0.7950 0.7232 0.8077 0.8458
95% confidence -0.7385 to -0.6945 to -0.8058 to -0.7838 to -0.6601 to -0.8394 to -0.7682 to -0.7776 to -0.7040 to -0.7801 to -0.6856 to -0.6161 to
interval 0.9948 0.9956 0.9927 0.9935 0.9962 0.9910 0.9940 0.9937 0.9955 0.9936 0.9958 0.9967
R squared 0.5882 0.6428 0.4739 0.5164 0.6778 0.3965 0.5433 0.5273 0.6320 0.5231 0.6524 0.7154
P value

P (two-tailed) 0.2331 0.1983 0.3116 0.2814 0.1767 0.3703 0.2629 0.2738 0.2050 0.2768 0.1923 0.1542
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha =
0.05) No No No No No No No No No No No No

Number of XY Pairs 4 4 4 4 4 4 4 4 4 4 4 4

n363na EEG 91 motor cortex (C3, C4) YauslAumMsuAINauMuigaumsd (weak) avyugidunsuiinaumuililgauuss (normal) (ipsi: #1896y

A & = Y oav 1o a
VILIJ‘L!Iiﬂ‘ViﬁI’JﬂLaEJﬂﬁJJEJ\‘i Y contra: ﬁll@\‘iﬂ’]‘m/]lllLUUISﬂMﬁEJﬂLﬁEJﬂﬁlIE’N)

DHI diff DHI diff DHI diff DHI diiff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
vs. vs. vs. Vs, vs. Vs, V. VS. Vs, Vs, VS. VS.
weak C Ipsi weak C Ipsi  weak C Ipsi weak C contra weak C contra weak C contra normal C Ipsi normal C Ipsi normal C Ipsi  normal C normal C normal C

theta alpha beta theta alpha beta theta alpha beta contra theta  contra alpha  contra beta

Pearson r

r 0.6235 0.5032 0.5724 -0.4599 -0.7260 0.7695 -0.8951 -0.8419 0.7833 -0.8015 -0.8617 0.7907
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95% confidence -0.8423to  -0.8867 to  -0.8640 to -0.9854 to -0.9937 to -0.7356 to -0.9978 to -0.9966 to  -0.7193 to -0.9956 to -0.9971 to -0.7097 to
interval 0.9908 0.9870 0.9893 0.8982 0.7777 0.9948 0.4721 0.6244 0.9952 0.6949 0.5784 0.9954
R squared 0.3888 0.2532 0.3276 0.2115 0.5271 0.5921 0.8013 0.7088 0.6135 0.6423 0.7425 0.6252
P value

P (two-tailed) 0.3765 0.4968 0.4276 0.5401 0.2740 0.2305 0.1049 0.1581 0.2167 0.1985 0.1383 0.2093
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No No No No No No No No

Number of XY
Pairs 4 4 4 4 4 4 4 4 4 4 4 [

n36in EEG #1 parietal cortex (P3, P4) YauglAuyuAInauA1ueauusd (weak) bazvagiaunsudindunuilisauuss (normal) (ipsi: auas

sunidulsavanaldanauad kay contra: aunisuiliilulsenassiaonaung)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
Vs, VS. VS. VS. VS. VS. Vs, VS. Vs, VS. VS. VS.
weak P Ipsi  weak P Ipsi weak P Ipsi weak P contra weak P contra ~ weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta
Pearson r
r 0.5965 0.5905 0.5123 0.4737 0.4508 0.3805 -0.1440 0.08674 0.7466 -0.8814 0.7374 0.7905
95% confidence -0.8544 to  -0.8569 to  -0.8841 to -0.8947 to -0.9004 to -0.9153to  -0.9707 to -0.9539 to  -0.7594 to -0.9975 to -0.7679 to

interval 0.9900 0.9898 0.9873 0.9859 0.9851 0.9823 0.9483 0.9672 0.9943 0.5213 0.9940 -0.7100 to 0.9954
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R squared 0.3558 0.3486 0.2625 0.2244 0.2032 0.1448 0.02075 0.007524 0.5574
P value

P (two-tailed) 0.4035 0.4095 0.4877 0.5263 0.5492 0.6195 0.8560 0.9133 0.2534
P value summary ns ns ns ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No No No No No

Number of XY
Pairs 4 4 4 4 4 4 4 4 4

0.7768

0.1186

ns

No

0.5438

0.2626

ns

No

0.6249

0.2095

ns

No

nsdlin EEG 9 frontal cortex (F3, F4) aaugiiunauunauiiauaaiasas (ipsi: aussiuiidulsavasaiionduss kag contra: a@upsniuilal

Wulsavasaldanauad)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
Vs. Vs. Vs. Vs, VS, Vs. VS. Vs. Vs.

weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra weak F contra normal F Ipsi normal F Ipsi normal F Ipsi

theta alpha beta theta alpha beta theta alpha beta
Pearson r
r 0.8378 0.7577 0.5622 0.9787 0.7159 0.1529 0.8449 0.7323 0.8343
95% confidence -0.6330to  -0.7483to  -0.8678 to 0.2967 to -0.7860 to -0.9474 to -0.6180 to -0.7724 to  -0.6398 to
interval 0.9965 0.9945 0.9889 0.9996 0.9935 0.9713 0.9967 0.9939 0.9964
R squared 0.7019 0.5742 0.3160 0.9579 0.5125 0.02339 0.7139 0.5362 0.6961

DHI diff
Vs.
normal F

contra theta

0.9235

-0.3346 to
0.9984

0.8528

DHI diff
Vs.
normal F

contra alpha

0.8165

-0.6716 to
0.9960

0.6667

DHI diff
Vs.
normal F

contra beta

0.8313

-0.6456 to
0.9963

0.6910



P value

P (two-tailed) 0.1622 0.2423 0.4378
P value summary ns ns ns
Significant? (alpha

= 0.05) No No No
Number of XY

Pairs [ [ a4

0.0213 0.2841
* ns

Yes No

4 a4
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0.8471 0.1551 0.2677 0.1657 0.0765 0.1835 0.1687
ns ns ns ns ns ns ns

No No No No No No No

4 4 4 4 [ 4 4

nsaldn EEG 9 motor cortex (C3, C4) vnglAunauiniaiauaamasiead (ipsi: ussinuiiiulsnrasnidondiss uay contra: duppiuiilsl

Wulsavasadanauad)

DHI diff DHI diff DHI diff

VS. VS. VS.

weak C Ipsi weak C Ipsi weak C Ipsi

theta alpha beta

Pearson r

r 0.7234 0.3836 0.4911
95% confidence  -0.7800to  -0.9147 to -0.8901 to
interval 0.9936 0.9825 0.9865
R squared 0.5232 0.1472 0.2411
P value

P (two-tailed) 0.2766 0.6164 0.5089

DHI diff
VS.

weak C

contra theta

0.1779

-0.9447 to
0.9727

0.03165

0.8221

DHI diff
Vs.
weak C contra

alpha

0.1598

-0.9467 to
0.9717

0.02553

0.8402

DHI diff
VS,

weak C

contra beta

0.9787

0.2967 to
0.9996

0.9579

0.0213

DHI diff

VS.

DHI diff

VS.

normal C Ipsi normal C Ipsi

theta

-0.8560

-0.9969 to
0.5926

0.7328

0.1440

alpha

-0.8074

-0.9958 to
0.6861

0.6519

0.1926

DHI diff
vs.
normal C

Ipsi beta

0.7804

-0.7229 to
0.9951

0.6089

0.2196

DHI diff
vs.
normal C

contra theta

-0.9119

-0.9982 to
0.3982

0.8315

0.0881

DHI diff
Vvs.
normal C contra

alpha

0.1295

-0.9498 to 0.9699

0.01677

0.8705

DHI diff
Vs,
normal C contra

beta

0.9235

-0.3346 to 0.9984

0.8528

0.0765
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P value

summary ns ns ns ns ns * ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No Yes No No No No No No

Number of XY
Pairs 4 4 4 l 4 4 4 4 4 4 4 4

nslin EEG 91 parietal cortex (P3, P4) vaugiiiunauunaauiaiaainasisas (ipsi: dussiuiiiulsaviasaidonaues iay contra: aussnudilyl

Wulsavasaldanauad)

DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff DHI diff
VS. vs. VS. VS. VS. VS. VS. VS. VS. Vs, Vs, Vs,
weak P lpsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha contra beta
Pearson r
r 0.7229 0.4747 0.4808 0.6567 0.1185 0.3748 -0.1855 -0.5237 0.5885 -0.9305 0.6153 0.7740
95% confidence -0.7804 to  -0.8945t0  -0.8929to  -0.8252to  -0.9509to  -09164to  -0.9731to  -0.9877to  -0.8577to  -0.9986to  -0.8462to  -0.7305to
interval 0.9936 0.9860 0.9862 0.9918 0.9692 0.9821 0.9439 0.8806 0.9898 0.2895 0.9906 0.9950
R squared 0.5225 0.2253 0.2312 0.4313 0.01405 0.1404 0.03441 0.2743 0.3463 0.8658 0.3786 0.5991
P value
P (two-tailed) 0.2771 0.5253 0.5192 0.3433 0.8815 0.6252 0.8145 0.4763 0.4115 0.0695 0.3847 0.2260

P value summary ns ns ns ns ns ns ns ns ns ns ns ns
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Significant? (alpha =
0.05) No No No No No No No No No No No No

Number of XY Pairs 4 4 4 4 4 4 4 4 a4 4 4 4

A1519% 4.12 NANISNAFIUANNEUNUSLUU Pearson’s Correlation IagiUSeutigundnuanfenaubaznaIiin1aAImuiunnsu 12 A

581319 9n51521un15AY 10 Wwes AU FEG NauazUseiiiu timed up and go

n3l¥n EEG 71 frontal cortex (F3, F4) uauzaniu (ipsi: auaynuidulsavasnidenausd uaz contra: aussiuildiiulsavasndenausd)

velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity
vs. VS. VS. VS. VS. Vs, Vs, Vs, Vs, Vs, % Vs,
weak F Ipsi  weak F lpsi  weak F Ipsi weak F contra weak F contra weak F contra normal F Ipsi normal F Ipsi normal F Ipsi  normal F normal F normal F
theta alpha beta theta alpha beta theta alpha beta contra theta  contra alpha  contra beta

Pearson r
r -0.8564 -0.8613 0.03605 -0.5231 0.1178 -0.06998 -0.7713 -0.4299 -0.7202 -0.6620 -0.3291 -0.8152
95% confidence -0.9969 to  -0.9970to  -0.9582 to -0.9877 to -0.9510 to -0.9661 to  -0.9949 to -0.9843 to  -0.9936 to -0.9920 to -0.9802 to -0.9960 to
interval 0.5916 0.5793 0.9637 0.8808 0.9692 0.9554 0.7336 0.9052 0.7825 0.8222 0.9244 0.6738
R squared 0.7335 0.7419 0.001300 0.2736 0.01387 0.004897 0.5949 0.1848 0.5187 0.4382 0.1083 0.6645
P value
P (two-tailed) 0.1436 0.1387 0.9639 0.4769 0.8822 0.9300 0.2287 0.5701 0.2798 0.3380 0.6709 0.1848

P value summary ns ns ns ns ns ns ns ns ns ns ns ns



Significant? (alpha
= 0.05) No No No No

Number of XY
Pairs [ [ q q

No
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No

No

No

No

No

No

No

n3dl¥n EEG 91 motor cortex (C3, C4) vauzandu (ipsi: auawnuiiulsavasndanauas waz contra: auawinuihidulsaasadandusnd)

velocity velocity velocity velocity

VS. VS. VS. VS.

velocity

VS.

velocity

VS.

velocity

VS.

velocity

VS.

velocity

VS.

weak C Ipsi weak C Ipsi  weak C Ipsi weak C contra weak C contra weak C contra normal C Ipsi normal C Ipsi normal C Ipsi

theta alpha beta theta

Pearson r

r -0.8561 -0.5454 -0.5098 -0.3165

95% confidence -0.9969 to  -0.9884 to  -0.9872 to -0.9796 to

interval 0.5924 0.8736 0.8848 0.9264
R squared 0.7329 0.2974 0.2599 0.1001
P value

P (two-tailed) 0.1439 0.4546 0.4902 0.6835
P value summary ns ns ns ns
Significant?

(alpha = 0.05) No No No No

Number of XY
Pairs q q q q

alpha

0.4219

-0.9069 to
0.9840

0.1780

0.5781

ns

No

beta

-0.1195

-0.9693 to
0.9508

0.01428

0.8805

ns

No

theta

-0.7392

-0.9941 to
0.7663

0.5464

0.2608

ns

No

alpha

-0.5916

-0.9899 to
0.8564

0.3500

0.4084

ns

No

beta

-0.9247

-0.9984 to
0.3270

0.8550

0.0753

ns

No

velocity
Vs,
normal C

contra theta

-0.8103

-0.9958 to
0.6816

0.6565

0.1897

ns

No

velocity
VS.
normal C

contra alpha

-0.5096

-0.9872 to
0.8849

0.2597

0.4904

ns

No

velocity
VS.
normal C

contra beta

-0.1629

-0.9718 to
0.9464

0.02652

0.8371

ns

No
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n3dl¥n EEG 91 parietal cortex (P3, P4) vaizandu (ipsi: auawuiiliulsavassidondust uaz contra: duawuinliidulsanasndanains)

velocity

VS.

velocity

VS.

velocity

VS.

velocity

VS.

velocity

VS.

weak P Ipsi weak P Ipsi  weak P Ipsi weak P contra weak P contra

theta

Pearson r

r -0.8762

95% confidence  -0.9974 to

interval 0.5376
R squared 0.7677
P value

P (two-tailed) 0.1238
P value

summary ns
Significant?

(alpha = 0.05) No

Number of XY
Pairs 4

alpha

-0.5487

-0.9885 to
0.8725

0.3011

0.4513

ns

No

beta

-0.4482

-0.9850 to
0.9010

0.2009

0.5518

ns

No

theta

-0.4068

-0.9834 to
0.9101

0.1655

0.5932

ns

No

alpha

0.3460

-0.9215 to
0.9809

0.1197

0.6540

ns

No

velocity
vs.
weak P

contra beta

-0.08508

-0.9671 to
0.9540

0.007238

0.9149

ns

No

velocity

VS.

velocity

VS.

normal P Ipsi normal P Ipsi

theta

-0.7639

-0.9947 to
0.7418

0.5835

0.2361

ns

No

alpha

-0.9180

-0.9983 to
0.3659

0.8428

0.0820

ns

No

velocity
vs.
normal P

Ipsi beta

-0.6393

-0.9913 to
0.8346

0.4086

0.3607

ns

No

velocity
vs.
normal P

contra theta

-0.8617

-0.9971 to
0.5784

0.7425

0.1383

ns

No

velocity
Vs.
normal P contra

alpha

-0.3743

-0.9821 to 0.9165

0.1401

0.6257

ns

No

velocity
vs.
normal P contra

beta

-0.7128

-0.9934 to 0.7884

0.5081

0.2872

ns

No
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n36lin EEG 1 frontal cortex (F3, F4) Upuzifiumusinauiuigauwss (weak) wazunzifunuiinauauilisauwse (normal) (ipsi: auadsy

A & & Yy A’ =
V]LﬂuiiﬂﬁaaﬂLaaﬂaNaﬂ by contra: aNaQWWUVﬂ@JLUUIiﬂWa@@Laaﬂﬂllaﬂ)

velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity
vs. vs. vs. VS, VS, VS, Vs, Vs, Vs, Vs, VS, Vs.
weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra weak F contra normal F Ipsi normal F Ipsi normal F lpsi normal F normal F normal F
theta alpha beta theta alpha beta theta alpha beta contra theta ~ contra alpha  contra beta

Pearson r
r -0.2063 -0.2419 -0.07632 -0.1117 -0.4273 -0.2026 -0.1549 -0.1305 -0.2374 -0.1326 -0.2531 -0.3192
95% confidence -0.9742to  -0.9761to  -0.9665 to -0.9688 to -0.9842 to -0.9740to  -0.9714 to -0.9699 to  -0.9758 to -0.9701 to -0.9766 to -0.9797 to
interval 0.9414 0.9370 0.9548 0.9515 0.9058 0.9419 0.9472 0.9497 0.9376 0.9495 0.9356 0.9259
R squared 0.04258 0.05853 0.005825 0.01248 0.1826 0.04103 0.02400 0.01703 0.05634 0.01759 0.06405 0.1019
P value
P (two-tailed) 0.7937 0.7581 0.9237 0.8883 0.5727 0.7974 0.8451 0.8695 0.7626 0.8674 0.7469 0.6808
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha
= 0.05) No No No No No No No No No No No No
Number of XY
Pairs 4 4 4 4 4 4 4 4 4 4 [ [

n36ida EEG 91 motor cortex (C3, C4) YauslAUNsUAINAUMUNSauLs (weak) Uavyusidunguiinaumuiligauunss (normal) (ipsi: #8961y

A & = Yy a1 g a
mﬂuiiwaamaamauaa by contra: amaqmuﬂmLﬂiﬂﬁwaamaamuaﬂ)




Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value

summary

Significant?

(alpha = 0.05)

Number of XY

Pairs

velocity

VS.

velocity

VS.

velocity

VS.

weak C Ipsi weak C Ipsi weak C Ipsi

theta

-0.006423

-0.9616 to
0.9606

4.126e-005

0.9936

ns

No

alpha

0.1375

-0.9490 to
0.9704

0.01891

0.8625

ns

No

beta

0.06708

-0.9556 to
0.9659

0.004499

0.9329

ns

No

velocity
vs.
weak C

contra theta

0.8965

-0.4666 to
0.9978

0.8037

0.1035

ns

No

velocity
Vs.
weak C contra

alpha

0.9958

0.8096 to
0.9999

0.9917

0.0042

X%

Yes

velocity

weak C

contra beta
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velocity

VS.

velocity

VS.

normal C Ipsi normal C Ipsi

theta alpha
-0.1884 0.9463 0.9918
-0.9733to  -0.1634 to 0.6558 to
0.9435 0.9989 0.9998
0.03549 0.8955 0.9836
0.8116 0.0537 0.0082
ns ns x>
No No Yes
4 [ 4

velocity
Vs.
normal C

lpsi beta

-0.2258

-0.9752 to
0.9391

0.05097

0.7742

ns

No

velocity
Vs.
normal C

contra theta

0.9683

0.1039 to
0.9994

0.9376

0.0317

Yes

velocity
Vs.
normal C contra

alpha

0.9385

-0.2302 to 0.9987

0.8808

0.0615

ns

No

velocity
Vs.
normal C contra

beta

-0.2307

-0.9755 to 0.9385

0.05321

0.7693

ns

No

n36lin EEG 91 parietal cortex (P3, P4) Yugiiumsusiinduauigaunsy (weak) uagaagifunsuiinduauilalgeuuss (normal) (ipsi: d3las

Yy A g a Y a1 a
WWUWL‘UUIiﬂ‘Via@ﬂLa@ﬂa@J@\T LAy contra: ﬁll@@@']umlllLUUIﬁﬂﬁaa@lLa@@allaﬂ)

velocity

VS.

velocity

VS.

VS.

velocity

velocity

VS.

velocity

VS.

velocity

VS. VS.

velocity

velocity

velocity

VS.

velocity

VS. VS.

velocity

velocity

VS.
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weak P Ipsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi ~ normal P normal P normal P
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha contra beta

Pearson r
r 0.04782 0.04893 0.1472 0.1678 0.2111 0.2832 0.7323 0.5657 -0.1651 0.9546 -0.1576 -0.2328
95% confidence -0.9573 to -0.9572 to -0.9480 to -0.9458 to -0.9409 to -0.9314 to -0.7724 to -0.8665 to -0.9720to -0.07823 to -0.9715 to -0.9756 to
interval 0.9646 0.9647 0.9709 0.9721 0.9745 0.9781 0.9939 0.9891 0.9461 0.9991 0.9469 0.9382
R squared 0.002287 0.002394 0.02168 0.02814 0.04455 0.08018 0.5363 0.3201 0.02727 0.9113 0.02484 0.05418
P value
P (two-tailed) 0.9522 0.9511 0.8528 0.8322 0.7889 0.7168 0.2677 0.4343 0.8349 0.0454 0.8424 0.7672
P value summary ns ns ns ns ns ns ns ns ns * ns ns
Significant? (alpha =
0.05) No No No No No No No No No Yes No No
Number of XY Pairs q q q q qa q q q q q q q

nsdldn EEG 9 frontal cortex (F3, F4) aaugiiunauunauiialaanasisas (ipsi: ausssnuiiulsavasaidenduss kag contra: a@upsniuilal

Wulsavasaldanauad)

velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity velocity
Vs, VS. VS. VS. VS. VS. vs. vs. vs. vs. VS. vs.
weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra weak F contra normal F Ipsi normal F Ipsi normal F lpsi normal F normal F normal F

theta alpha beta theta alpha beta theta alpha beta contra theta  contra alpha  contra beta



Pearson r

r -0.3313 -0.1740
95% confidence -0.9803to  -0.9725 to
interval 0.9240 0.9451
R squared 0.1098 0.03029
P value

P (two-tailed) 0.6687 0.8260
P value summary ns ns
Significant? (alpha

=0.05) No No
Number of XY

Pairs [ [

-0.02851

-0.9632 to
0.9588

0.0008130

0.9715

ns

No

-0.6254

-0.9909 to
0.8414

0.3912

0.3746

ns

No

-0.2088

-0.9744 to
0.9412

0.04358

0.7912

ns

No
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0.1406

-0.9487 to
0.9705

0.01976

0.8594

ns

No

-0.3200

-0.9798 to
0.9258

0.1024

0.6800

ns

No

-0.1315

-0.9700 to
0.9496

0.01729

0.8685

ns

No

-0.2961

-0.9787 to
0.9295

0.08769

0.7039

ns

No

-0.4686 -0.2643 -0.2967
-0.9857 to -0.9772 to -0.9787 to
0.8960 0.9340 0.9294
0.2196 0.06986 0.08803
0.5314 0.7357 0.7033

ns ns ns

No No No

4 4 4

nsdldin EEG 9 motor cortex (C3, C4) vngiAunaduinfaiauaamastsas (ipsi: aussuiiiulsnrasnidondiss uay contra: dupsiuilsl

Wulsavasaldanauad)

velocity velocity velocity velocity velocity velocity velocity velocity velocity
vs. vs. vs. Vs, vs. Vs, Vs, Vs, vs.
weak C Ipsi weak C Ipsi weak C Ipsi weak C weak Ccontra  weak C  normal C Ipsi normal C Ipsi  normal C
theta alpha beta contra theta alpha contra beta theta alpha Ipsi beta
Pearson r
r -0.1449 0.2578 0.1397 0.4487 0.1461 -0.6254 0.9529 0.9816 -0.2215

velocity

normal C

contra theta

0.9340

velocity
Vs.
normal C contra

alpha

0.4838

velocity
Vs.
normal C contra

beta

-0.4686



95% confidence  -0.9708 to  -0.9349 to -0.9488 to -0.9009 to -0.9481 to

interval 0.9482 0.9769 0.9705 0.9850 0.9709
R squared 0.02101 0.06647 0.01951 0.2013 0.02133
P value

P (two-tailed) 0.8551 0.7422 0.8603 0.5513 0.8539
P value

summary ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No

Number of XY
Pairs 4 4 4 a4 4
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-0.9909 to
0.8414

0.3912

0.3746

ns

No

-0.09681 to
0.9990

0.9081

0.0471

Yes

0.3632 to
0.9996

0.9636

0.0184

Yes

-0.9750 to
0.9396

0.04904

0.7785

ns

No

-0.2645 to
0.9986

0.8724

0.0660

ns

No

-0.8921 to 0.9863

0.2341

0.5162

ns

No

-0.9857 to 0.8960

0.2196

0.5314

ns

No

nsdlin EEG 91 parietal cortex (P3, P4) vaugiiiunauungaiaaainassas (ipsi: dussniuiitiulsaviasaiionaues iay contra: aussaiudilyl

Wulsavasaldanauad)

velocity velocity velocity velocity velocity
Vs, VS. VS. VS. VS.
weak P Ipsi weak P Ipsi  weak P Ipsi weak P contra weak P contra

theta alpha beta theta alpha
Pearson r
r -0.1235 0.1899 0.1871 -0.04967 0.5319

95% confidence  -0.9695to  -0.9434 to -0.9437 to -0.9647 to -0.8780 to
interval 0.9504 0.9733 0.9732 0.9571 0.9879

velocity
vs.
weak P

contra beta

0.2739

-0.9327 to
0.9776

velocity

VS.

velocity

VS.

normal P Ipsi normal P Ipsi

theta

0.7662

-0.7393 to
0.9948

alpha

0.9417

-0.2041 to
0.9988

velocity
Vs.
normal P

Ipsi beta

0.04566

-0.9574 to
0.9644

velocity
Vs.
normal P

contra theta

0.9228

-0.3386 to
0.9984

velocity
vs.
normal P contra

alpha

0.007001

-0.9605 to 0.9616

velocity
Vs.
normal P contra

beta

-0.2087

-0.9744 to 0.9412
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R squared 0.01526 0.03607 0.03500 0.002467 0.2829 0.07502 0.5871 0.8868 0.002085 0.8515 4.901e-005 0.04354
P value

P (two-tailed) 0.8765 0.8101 0.8129 0.9503 0.4681 0.7261 0.2338 0.0583 0.9543 0.0772 0.9930 0.7913
P value

summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No No No No No No No No

Number of XY
Pairs 4 4 4 4 4 4 4 4 4 4 4 4

715799 4.13 NANISNAEBUANFUNUS KUY Pearson’s Correlation 1agiUSsuLiguA1ULANAI9ABULASNAIYIINIEAINUIUAASTU 12 AT

52179714 cadence (31u2ui12sau1#) Tun1siiy 10 Wwas NU EEG 13auazUseiiiu timed up and go

n3dl¥n EEG 9 frontal cortex (F3, F4) vuzantiu (ipsi: anaswiuiiulsavasaidansdund uaz contra: auasmuiiliidulsavasadandins)

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence  Diff cadence Diff cadence
vs. vs. Vs, Vs, Vs, vs. Vs, vs. vs. vs. vs. vs.
weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra weak F normal F Ipsi normal F Ipsi normal F Ipsi normal F normal F normal F contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta
Pearson r
r -0.7098 -0.4309 0.1362 -0.4260 -0.1200 -0.007092 -0.9133 -0.4520 -0.7295 -0.9493 -0.8443 -0.6342
95% confidence -0.9933to  -0.9843 to  -0.9491 to -0.9842 to -0.9693 to -0.9616 to -0.9982 to -0.9851 to  -0.9938 to -0.9990 to -0.9967 to
interval 0.7906 0.9050 0.9703 0.9060 0.9507 0.9605 0.3908 0.9001 0.7749 0.1348 0.6193 -0.9912 to 0.8371

R squared 0.5039 0.1856 0.01855 0.1814 0.01440  5.029e-005 0.8342 0.2043 0.5321 0.9011 0.7129 0.4023
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P value

P (two-tailed) 0.2902 0.5691 0.8638 0.5740 0.8800 0.9929 0.0867 0.5480 0.2705 0.0507 0.1557 0.3658
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No No No No No No No No

Number of XY
Pairs il 4 4 il il 4 il 4 4 4 4 [

n3e¥n EEG 1 motor cortex (C3, C4) aauzandu (ipsi: aupsiuiiiulsaviaanidonduas way contra: auaswuiibiiulsavasndandues)

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence

VS. VS. VS. VS. VS. VS. VS. VS. VS. VS. Vs, VS.

weak C lpsi weak C Ipsi  weak C Ipsi weak C weak C weak C normal C Ipsi normal C Ipsi normal C Ipsi  normal C normal C normal C
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r

r -0.5711 -0.2622 -0.04364 0.06259 0.7440 -0.2426 -0.9680 -0.7934 -0.4343 -0.9039 0.2246 -0.2856

95% confidence -0.9892to  -09771to  -09643to  -0.9560to  -0.7618to  -0.9761to  -0.9994to- -0.9954to  -0.9845 to -0.9980 to -0.9392to  -0.9782 to

interval 0.8645 0.9343 0.9576 0.9656 0.9942 0.9369 0.09923 0.7062 0.9042 0.4357 0.9752 0.9310

R squared 0.3261 0.06873 0.001905 0.003917 0.5536 0.05888 0.9370 0.6294 0.1886 0.8170 0.05043 0.08156

P value

P (two-tailed) 0.4289 0.7378 0.9564 0.9374 0.2560 0.7574 0.0320 0.2066 0.5657 0.0961 0.7754 0.7144

P value summary ns ns ns ns Ns ns b ns ns ns ns ns



Significant? (alpha =
0.05)

Number of XY Pairs
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No No No No No No Yes No No No No No

n38¥n EEG 7 parietal cortex (P3, P4) aauzandy (ipsi: ausswudulsaviasniienduss uay contra: aspsmufliiulsavasndonduo)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

T

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence

VS. VS. VS. VS. VS. VS. VS. VS. vs. Vs, Vs, Vs,
weak P Ipsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha contra beta
-0.2955 -0.1099 -0.5547 0.1656 0.7716 0.2275 -0.9909 -0.9106 0.01381 -0.7956 -0.05754 -0.6802
-0.9787 to -0.9687 to -0.9887 to -0.9461 to -0.7332 to -0.9389 to  -0.9998 to - -0.9981 to -0.9600 to -0.9955 to -0.9652 to -0.9925 to
0.9296 0.9517 0.8704 0.9720 0.9949 0.9753 0.6263 0.4044 0.9621 0.7031 0.9564 0.8112
0.08733 0.01207 0.3077 0.02741 0.5954 0.05177 0.9819 0.8292  0.0001906 0.6330 0.003311 0.4627
0.7045 0.8901 0.4453 0.8344 0.2284 0.7725 0.0091 0.0894 0.9862 0.2044 0.9425 0.3198
ns ns ns ns ns ns > ns ns ns ns ns

No No No No No No Yes No No No No No
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Number of XY Pairs 4 4 4 4 4 4 4 4 4 4 4 4

n38l3A EEG 91 frontal cortex (F3, F4) UugiAumsusinduauiloauusy (weak) uasygiiumyusiinduauiliigeuunss (normal) (ipsi: d189A1

A & = Y oav 1o a
‘VlLUUIiﬂ‘Via’eJﬂLa@ﬂﬁ@J@\‘i Y contra: ﬁﬂJ@\‘iW]‘LW]‘LlILUUIiﬂMa@@LﬁE]G]ﬁEJ’EN)

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence  Diff cadence Diff cadence
Vs, Vs, Vs. Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs. Vs.
weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra  weak F normal F Ipsi normal F Ipsi normal F Ipsi ~ normal F normal F normal F contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta
Pearson r
r 0.5295 0.5053 0.6283 0.6131 0.2104 0.3396 0.5756 0.5987 0.5079 0.5946 0.4952 0.4339
95% confidence -0.8788 to  -0.8861to -0.8401 to -0.8472 to -0.9410 to -0.9226 to -0.8628 to -0.8535to  -0.8854 to -0.8552 to -0.8890 to
interval 0.9879 0.9870 0.9910 0.9905 0.9744 0.9806 0.9894 0.9901 0.9871 0.9900 0.9867 -0.9043 to 0.9845
R squared 0.2804 0.2553 0.3947 0.3759 0.04425 0.1153 0.3313 0.3585 0.2579 0.3535 0.2452 0.1883
P value
P (two-tailed) 0.4705 0.4947 0.3717 0.3869 0.7896 0.6604 0.4244 0.4013 0.4921 0.4054 0.5048 0.5661
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?

(alpha = 0.05) No No No No No No No No No No No No



Number of XY

Pairs
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n3el3A EEG 91 motor cortex (C3, C4) Yausiiumyuiindunungounse (weak) wazvusidumnyuiinduiiuinligaunss (normal) (ipsi: d19IA1U

& = Y a1 a
‘VlLUUIiﬂ‘Via’eJﬂLa@ﬂﬁ@J@\‘i Y contra: ﬁﬂJ@\‘iW]‘LW]‘LlILUUIiﬂMa@@LﬁaﬂﬁiJaﬂ)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value

summary

Significant?

(alpha = 0.05)

Diff
Diff cadence Diff cadence cadence
vs. vs. VS.
weak C Ipsi weak C Ipsi  weak C Ipsi
theta alpha beta

0.6855 0.7793 0.7414

-0.8078 to  -0.7242to -0.7643 to

0.9926 0.9951 0.9941
0.4699 0.6072 0.5497
0.3145 0.2207 0.2586
ns ns ns
No No No

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence

Vs,
weak C

contra theta

0.9083

-0.4157 to
0.9981

0.8249

0.0917

ns

No

Vs,
weak C contra

alpha

0.7615

-0.7443 to
0.9946

0.5799

0.2385

ns

No

Vs,
weak C

contra beta

0.5462

-0.8733 to
0.9884

0.2983

0.4538

ns

No

VS.

VS.

normal C Ipsi normal C Ipsi

theta

0.5060

-0.8859 to
0.9871

0.2560

0.4940

ns

No

alpha

0.6272

-0.8406 to
0.9909

0.3934

0.3728

ns

No

Vs.
normal C

Ipsi beta

0.5155

-0.8831 to
0.9874

0.2657

0.4845

ns

No

Diff cadence
Vs.
normal C

contra theta

0.6452

-0.8315 to
0.9915

0.4163

0.3548

ns

No

Diff cadence

VS.

normal C contra

alpha

0.5346

VS.

beta

Diff cadence

normal C contra

0.5137

-0.8772 to 0.9880 -0.8836 to 0.9873

0.2858

0.4654

ns

No

0.2639

0.4863

ns

No
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Number of

XYPairs 4 4 4 4 4 4 4 4 4 4 4 4

n36lin EEG 91 parietal cortex (P3, P4) YuglAumsusiinduaulaauusy (weak) uagvagidunyuiindusuilageuuss (normal) (ipsi: d3as

suiidulsaviasnidonausd kay contra: auassuilidulsaviasnLasnguad)

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence  Diff cadence Diff cadence
vs. VS. VS. VS. VS. Vs, Vs, VS. Vs, %3 VS. VS.
weak P Ipsi  weak P Ipsi weak P Ipsi weak P contra weak P contra ~ weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta

Pearson r
r 0.7325 0.7312 0.7964 0.7951 0.8316 0.8486 0.9759 0.9810 0.5688 0.5341 0.5724 0.5111
95% confidence  -0.7723to  -0.7734 to  -0.7020 to -0.7038 to -0.6450to  -0.6099 to 0.2385 to 0.3478 to  -0.8654 to -0.8773 to -0.8640 to
interval 0.9939 0.9939 0.9955 0.9955 0.9964 0.9968 0.9995 0.9996 0.9891 0.9880 0.9893 -0.8844 to 0.9872
R squared 0.5365 0.5347 0.6343 0.6322 0.6915 0.7201 0.9524 0.9623 0.3235 0.2852 0.3276 0.2612
P value
P (two-tailed) 0.2675 0.2688 0.2036 0.2049 0.1684 0.1514 0.0241 0.0190 0.4312 0.4659 0.4276 0.4889
P value summary ns ns ns ns ns ns * X ns ns ns ns
Significant?
(alpha = 0.05) No No No No No No es Yes No No No No

Number of XY
Pairs q q q q q q qa 4 q q q q
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nsaldn EEG 9 frontal cortex (F3, F4) aaugiiunauunaaninalaiiadiag (ipsi: ausssnuniulsavasaiionduss kag contra: @upesiuilal

Wulsavasadanauad)

Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence  Diff cadence Diff cadence
vs. vs. Vs, vs. Vs, vs. Vs, vs. vs. vs. Vs, vs.
weak F lpsi weak F Ipsi weak F Ipsi weak F contra weak F contra weak F normal F Ipsi normal F Ipsi normal F Ipsi ~ normal F normal F normal F contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta
Pearson r
r 0.4132 0.5638 0.5430 0.09491 0.4347 0.3385 0.4327 0.5973 0.4560 0.2817 0.4790 0.4544
95% confidence -0.9088 to  -0.8672to -0.8744 to -0.9531 to -0.9041 to -0.9228 to  -0.9046 to -0.8541 to  -0.8991 to -0.9316 to -0.8934 to
interval 0.9837 0.9890 0.9883 0.9677 0.9845 0.9806 0.9844 0.9900 0.9853 0.9780 0.9861 -0.8995 to 0.9852
R squared 0.1707 0.3178 0.2948 0.009008 0.1890 0.1146 0.1873 0.3568 0.2079 0.07937 0.2294 0.2065
P value
P (two-tailed) 0.5868 0.4362 0.4570 0.9051 0.5653 0.6615 0.5673 0.4027 0.5440 0.7183 0.5210 0.5456
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant?
(alpha = 0.05) No No No No No No No No No No No No

Number of XY
Pairs 4 4 4 4 4 4 [ 4 4 4 4 4
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n3e¥n EEG 7 motor cortex (C3, C4) vaugiiundusnfamauaiidatieas (ipsi: aupsnuiiiulsaviasndondiad uay contra: @uainuiilal

Wulsavasaldanauad)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XYPairs

Diff cadence Diff cadence Diff cadence

Vs,
weak C Ipsi
theta

0.5788

-0.8615 to
0.9895

0.3350

0.4212

ns

No

Vs,
weak C Ipsi
alpha

0.8389

-0.6306 to
0.9965

0.7038

0.1611

ns

No

Vs.
weak C Ipsi
beta

0.7393

-0.7662 to
0.9941

0.5465

0.2607

ns

No

Diff cadence

VS.

Diff cadence

VS.

Diff cadence

VS.

Diff cadence

VS.

weak C contra weak C contra weak C contra normal C Ipsi

theta

0.9134

-0.3904 to
0.9982

0.8343

0.0866

ns

No

alpha

0.3551

-0.9200 to
0.9813

0.1261

0.6449

ns

No

beta

0.09491

-0.9531 to
0.9677

0.009008

0.9051

ns

No

theta

0.5616

-0.8680 to
0.9889

0.3153

0.4384

ns

No

Diff cadence
Vs,
normal C Ipsi

alpha

0.6562

-0.8255 to
0.9918

0.4306

0.3438

ns

No

Diff cadence

VS.

Diff cadence

VS.

normal C Ipsi normal C contra

beta

0.5191

-0.8820 to
0.9875

0.2694

0.4809

ns

No

theta

0.4686

-0.8960 to
0.9857

0.2196

0.5314

ns

No

Diff cadence
vs.
normal C contra

alpha

0.8763

-0.5372 to 0.9974

0.7679

0.1237

ns

No

Diff cadence
vs.
normal C contra

beta

0.2817

-0.9316 to 0.9780

0.07937

0.7183

ns

No

n36i3n EEG 91 parietal cortex (P3, P4) aquztiunauaniuiiduadniasnsad (ipsi: aueswnuniulsarasndenduss wag contra: @upssiuilal

Wulsavasaldanauad)
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Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence Diff cadence  Diff cadence Diff cadence
Vs, vs. vs. Vs, vs. Vs, Vs, Vs, vs. Vs, Vs, vs.
weak P Ipsi weak P Ipsi weak P Ipsi weak P contra weak P contra ~ weak P normal P Ipsi normal P Ipsi normal P Ipsi  normal P normal P normal P contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta

Pearson r
r 0.6050 0.8218 0.8188 0.6542 0.9683 0.8229 0.9877 0.9012 0.7261 0.4297 0.6967 0.5313
95% confidence  -0.8508 to  -0.6627 to  -0.6678 to -0.8266 to 0.1038 to  -0.6608 to 0.5237to  -0.4476to  -0.7777 to -0.9052 to -0.8002 to
interval 0.9903 0.9961 0.9961 0.9917 0.9994 0.9962 0.9998 0.9979 0.9937 0.9843 0.9929 -0.8782 to 0.9879
R squared 0.3660 0.6754 0.6705 0.4280 0.9376 0.6771 0.9755 0.8121 0.5273 0.1846 0.4854 0.2823
P value
P (two-tailed) 0.3950 0.1782 0.1812 0.3458 0.0317 0.1771 0.0123 0.0988 0.2739 0.5703 0.3033 0.4687
P value summary ns ns ns ns * ns & ns ns ns ns ns
Significant?
(alpha = 0.05) No No No No Yes No Yes No No No No No
Number of XY
Pairs 4 4 4 4 4 4 4 a4 a4 4 4 a4

a o o ) A = 1 1 o o o w &
A13199 4.14 NANISNAFDUAMNEUNUSIUU Pearson’s Correlation 1agil3auLiisua1uunnaIenaulazRasinn18nInuItinasu 12 A3

52119719 21UUN12TUN5EAY 10 LWAS NU EEG NnvazUseiiiu timed up and go

n3dl¥n EEG 1 frontal cortex (F3, F4) wuzantiu (ipsi: auasiuiniulsavasndandund uaz contra: anasmuitlilulsavasadanaies)
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10mstep  10mstep  10m step 10m step
Diff Diff Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff Diff 10m step Diff  10m step Diff ~ 10m step Diff
vs. vs. Vs, vs. VS. VS. VS. Vs, Vs, Vs, Vs, Vs,
weak F Ipsi  weak F Ipsi  weak F Ipsi weak F contra weak F contra ~ weak F normal F Ipsi normal F Ipsi normal F Ipsi ~ normal F normal F normal F contra
theta alpha beta theta alpha contra beta theta alpha beta contra theta  contra alpha beta

Pearson r
r 0.5554 0.3335 0.8338 0.8322 0.9782 0.8868 0.5892 0.9084 0.7304 0.5979 0.7041 0.5970
95% confidence  -0.8702to -0.9236 to  -0.6408 to -0.6438 to 0.2852to  -0.5031to  -0.8574to  -0.4149to  -0.7740 to -0.8538 to -0.7949 to
interval 0.9887 0.9804 0.9964 0.9964 0.9996 0.9976 0.9898 0.9981 0.9938 0.9901 0.9931 -0.8542 to 0.9900
R squared 0.3085 0.1112 0.6952 0.6926 0.9568 0.7864 0.3472 0.8253 0.5335 0.3575 0.4957 0.3565
P value
P (two-tailed) 0.4446 0.6665 0.1662 0.1678 0.0218 0.1132 0.4108 0.0916 0.2696 0.4021 0.2959 0.4030
P value summary ns ns ns ns e ns ns ns ns ns ns ns
Significant?
(alpha = 0.05) No No No No Yes No No No No No No No
Number of XY
Pairs 4 4 a4 4 a4 4 a4 4 a4 a4 a4 4

n3e3n EEG 7 motor cortex (C3, C4) vauzandu (ipsi: aupsiuiilulsavasnidonduas way contra: auaswiuiibiiulsavasndandues)

10m step
10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS. VS. Vs, Vs, Vs, VS. VS, VS, VS. VS. VS. VS.
weak C Ipsi  weak Clpsi  weak C Ipsi weak C weak C weak C  normal C Ipsi normal C Ipsi normal C Ipsi  normal C normal C normal C
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r



95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XY Pairs

-0.4468

-0.9849 to
0.9013

0.1996

0.5532

ns

No

-0.7915

-0.9954 to
0.7087

0.6265

0.2085

ns

No

0.5040 0.6274
-0.8865 to -0.8405 to
0.9870 0.9910
0.2540 0.3937
0.4960 0.3726

ns ns

No No

4 4

0.3125

-0.9270 to
0.9794

0.09766

0.6875

ns

No
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0.9797

0.3195 to
0.9996

0.9599

0.0203

Yes

0.5153

-0.8832 to

0.9874

0.2656

0.4847

ns

No

0.8011

-0.6954 to

0.9956

0.6417

0.1989

ns

No

0.09852

-0.9528 to
0.9680

0.009706

0.9015

ns

No

0.5580

-0.8693 to

0.9888

0.3114

0.4420

ns

No

-0.1560

-0.9714 to
0.9471

0.02434

0.8440

ns

No

0.9794

0.3117 to
0.9996

0.9592

0.0206

Yes

n3l3n EEG 71 parietal cortex (P3, P4) wuzanu (ipsi: aussiuitiulsnvasndanduss waz contra: auasiuihiifulsavasndanduss)

10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS. VS, VS,
weak P Ipsi  weak P Ipsi  weak P Ipsi
theta alpha beta

Pearson r

r -0.2283 -0.8028 0.9159
95% confidence -09754to  -0.9957to  -0.3776 to
interval 0.9388 0.6930 0.9983
R squared 0.05213 0.6444 0.8388

VS.

theta

0.3387

-0.9228 to
0.9806

10m step Diff

VS, Vs, VS,
weak P contra weak P contra weak P contra normal P Ipsi
alpha beta theta
0.1910 0.6639 0.3983
-0.9432 to -0.8211 to -0.9118 to
0.9734 0.9920 0.9831
0.03647 0.4408 0.1586

0.1147

VS.

normal

P lpsi

alpha

0.3408

-0.9224 to

0.9807

0.1162

10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS.

VS.

10m step Diff

normal P Ipsi normal P contra

beta theta
-0.5785 0.5492

-0.9895 to -0.8723 to
0.8617 0.9885
0.3346 0.3017

10m step Diff

VS.

normal P contra

alpha

-0.7995 to 0.9930

0.6977

0.4867

10m step Diff

VS.

normal P contra

beta

0.7367

-0.7686 to 0.9940

0.5427



P value
P (two-tailed) 0.7717 0.1972
P value summary ns ns

Significant? (alpha
=0.05) No No

Number of XY
Pairs a [
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0.0841 0.6613 0.8090 0.3361 0.6017 0.6592 0.4215 0.4508 0.3023 0.2633
ns ns ns ns ns ns ns ns ns ns

No No No No No No No No No No

4 4 4 q 4 4 4 4 4 4

n3elin EEG 9 frontal cortex (F3, F4) Uqigifiuniuiinauiuigauiss (weak) wazunzifuniuiinauaiuiligauwse (normal) (ipsi: auadsu

a

<, & Y Ao &
WLﬂUIﬁﬁV]a@@La@mallaﬂ by contra: all@ﬂﬂ']u‘mlllLTJ‘UI??I‘W@@@L@@@%@J@Q)

10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff

Vs. Vs.
weak F Ipsi  weak F Ipsi
theta alpha
Pearson r
r -0.5099 -0.3913
95% confidence -0.9872 to -0.9828 to
interval 0.8848 0.9132

vs. VS. VS. VS. Vs, VS. VS. vs. VS. vs.
weak F Ipsi weak F weak F weak F normal F Ipsi normal F Ipsi normal F Ipsi  normal F normal F normal F
beta contratheta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta
-0.2107 -0.3333 0.1989 0.3599 -0.4914 -0.4452 -0.4406 -0.4846 -0.4019 -0.3953
-0.9745 to -0.9803 to -0.9423 to -0.9191 to -0.9866 to -0.9849 to -0.9847 to -0.9863 to -0.9832 to -0.9829 to

0.9409 0.9237 0.9738 0.9815 0.8900 0.9017 0.9028 0.8919 0.9111 0.9124
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R squared 0.2600 0.1532 0.04440 0.1111 0.03957 0.1296 0.2415 0.1982 0.1941 0.2348 0.1615 0.1563
P value

P (two-tailed) 0.4901 0.6087 0.7893 0.6667 0.8011 0.6401 0.5086 0.5548 0.5594 0.5154 0.5981 0.6047
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha =
0.05) No No No No No No No No No No No No

Number of XY Pairs 4 4 4 a4 a4 4 4 4 4 4 [ [

n36lin EEG 91 motor cortex (C3, C4) YUsliUMLUMINGUAUNB UL (weak) wagyuzidunyuiinduiunlidgauuss (normal) (ipsi: #189A1Y

a

<, 2 Y Ao &
WLUUI?@‘V]&@@IL@@@@ZJ@Q by contra: ﬁll@ﬂﬂ']u‘mlllLUUIiﬂwaaﬂLﬁ@ﬂﬁlla\j)

10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff

Vs, Vs, Vs. Vs, Vs. Vs, Vs, Vs, Vs, Vs. Vs, Vs,
weak C Ipsi  weak C Ipsi  weak C Ipsi weak C weak C weak C  normal C Ipsi normal C Ipsi normal C Ipsi  normal C normal C normal C
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta
Pearson r
r -0.5468 -0.5675 -0.5052 -0.4072 -0.1340 -0.2714 -0.1442 -0.05153 -0.4798 -0.2432 -0.2300 -0.4427
95% confidence -0.9884 to -0.9891 to -0.9870 to -0.9834 to -0.9701 to -0.9775 to -0.9708 to -0.9648 to -0.9861 to -0.9761 to -0.9755 to -0.9848 to
interval 0.8731 0.8658 0.8861 0.9100 0.9493 0.9331 0.9483 0.9569 0.8931 0.9369 0.9386 0.9023

R squared 0.2990 0.3221 0.2552 0.1658 0.01796 0.07366 0.02080 0.002655 0.2303 0.05915 0.05288 0.1959



P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XY Pairs

0.4532

ns

No

0.4325

ns

No

0.4948

ns

No

0.5928

ns

No

0.8660

ns

No
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0.7286

ns

No

0.8558

ns

No

0.9485

ns

No

0.5202

ns

No

0.7568

ns

No

0.7700

ns

No

0.5573

ns

No

n38l3A EEG 9 parietal cortex (P3, P4) Yaugtfiumyuiindunuilaounsd (weak) wagvasiiuviyuiinduiuinlaisauunss (normal) (ipsi: d3as

sunidulsavanaldanausd ey contra: aunisuikiilulsevassianndag)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

VS.

weak P Ipsi

theta

-0.4164

-0.9838 to
0.9081

0.1734

0.5836

VS.

weak P Ipsi

alpha

-0.4771

-0.9860 to
0.8938

0.2276

0.5229

VS.

weak P Ipsi

beta

-0.4369

-0.9846 to
0.9036

0.1909

0.5631

VS.

weak P

-0.5823

-0.9896 to
0.8602

0.3391

0.4177

VS.

weak P

contra theta contra alpha

-0.4859

-0.9864 to
0.8915

0.2361

0.5141

VS.

weak P

contra beta

-0.1574

-0.9715 to
0.9469

0.02478

0.8426

VS.

theta

-0.1080

-0.9686 to
0.9519

0.01167

0.8920

VS.

alpha

-0.3666

-0.9818 to
0.9179

0.1344

0.6334

VS.

normal P Ipsi normal P Ipsi normal P Ipsi

beta

-0.4697

-0.9858 to
0.8958

0.2206

0.5303

VS.

normal P

-0.1545

-0.9714 to
0.9472

0.02386

0.8455

VS.

normal P

-0.5014

-0.9869 to
0.8872

0.2514

0.4986

10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS.

normal P

contra theta contra alpha contra beta

-0.4559

-0.9853 to
0.8992

0.2078

0.5441
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P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha =

0.05) No No No No No No No No No No No No
Number of XY Pairs 4 4 4 4 4 4 4 4 4 4 4 4

nsalin EEG 9 frontal cortex (F3, F4) aaugiiunauunauiiaiaaiadias (ipsi: aussnuindulsavasaiionduss kag contra: @upsniuilal

Wulsavasaldanauad)

10m step Diff 10m step Diff 10m step Diff 10m step Diff ~ 10m step Diff

10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

10m step Diff

VS.

normal F Ipsi normal F contra

weak F Ipsi  weak F Ipsi  weak F Ipsi  weak F contra weak F contra weak F contra  normal F Ipsi normal F Ipsi
theta alpha beta theta alpha beta theta alpha beta

Pearson r

r -0.5066 -0.4128 0.2131 -0.2034 0.1351 0.7020 -0.4107 -0.3324 -0.3758
95% confidence -0.9871to  -0.9836to  -0.9406 to -0.9741 to -0.9492 to -0.7964 to -0.9836 to -0.9803 to -0.9822 to
interval 0.8858 0.9089 0.9746 0.9418 0.9702 0.9931 0.9093 0.9238 0.9162
R squared 0.2566 0.1704 0.04540 0.04136 0.01824 0.4927 0.1687 0.1105 0.1412
P value

P (two-tailed) 0.4934 0.5872 0.7869 0.7966 0.8649 0.2980 0.5893 0.6676 0.6242

P value summary

ns

ns

ns

ns

ns

ns

ns

ns

ns

theta

-0.2947

-0.9786 to
0.9297

0.08686

0.7053

ns

10m step Diff
Vs,
normal F contra

alpha

-0.2549

-0.9767 to 0.9353

0.06498

0.7451

ns

10m step Diff
Vs,
normal F contra

beta

-0.4209

-0.9840 to 0.9071

0.1772

0.5791

ns



Significant? (alpha
=0.05)

Number of XY

Pairs

No

No

No

No

No

176

No

No

No

No

No

No

No

nsaldn EEG 9 motor cortex (C3, C4) vauglAunausnfaiauaimastsas (ipsi: aussinuiiiulsnrasnidonduss uay contra: duppiuiilsl

Wulsavasaldanauad)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

10m step Diff 10m step Diff 10m step Diff 10m step Diff

Vs,
weak C Ipsi
theta

-0.5365

-0.9881 to
0.8766

0.2879

0.4635

ns

No

Vs,
weak C Ipsi
alpha

-0.6119

-0.9905 to
0.8477

0.3744

0.3881

ns

No

Vs,
weak C Ipsi
beta

-0.03327

-0.9635 to
0.9585

0.001107

0.9667

ns

No

VS.

10m step Diff

VS.

10m step Diff 10m step Diff 10m step Diff 10m step Diff

VS.

VS.

weak C contra weak C contra weak C contra normal C Ipsi

theta

-0.6268

-0.9909 to
0.8408

0.3929

0.3732

ns

No

alpha

0.6873

-0.8066 to
0.9927

0.4724

0.3127

ns

No

beta

-0.2034

-0.9741 to
0.9418

0.04136

0.7966

ns

No

theta

-0.2088

-0.9744 to
0.9412

0.04360

0.7912

ns

No

VS.
normal C Ipsi

alpha

-0.1889

-0.9733 to
0.9435

0.03569

0.8111

ns

No

VS.

10m step Diff

VS.

normal C Ipsi normal C contra

beta

-0.4822

-0.9862 to
0.8925

0.2325

0.5178

ns

No

theta

-0.1299

-0.9699 to
0.9498

0.01687

0.8701

ns

No

10m step Diff
Vs.
normal C contra

alpha

0.06365

-0.9559 to 0.9657

0.004052

0.9363

ns

No

10m step Diff
vs.
normal C contra

beta

-0.2947

-0.9786 to 0.9297

0.08686

0.7053

ns

No
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Number of XYPairs 4 4 4 4 4 4 4 4 4 [ [ [

o A . a o PEE- N . . v A & = v v
n3aldn EEG 71 parietal cortex (P3, P4) Uaugtiunauunaaiaunanauiad (ipsi: auessuiiidulspasnidonadusd uay contra: unga1ull

Wulsavasadonauad)

10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff 10m step Diff

Vs, Vs. Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs,

weak P lpsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi normal P normal P normal P
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r

r -0.4287 -0.4372 -0.3458 -0.5405 -0.4603 -0.06276 -0.1771 -0.2587 -0.5134 -0.09751 -0.5350 -0.4710

95% confidence -0.9843to  -0.9846to  -0.9809to  -0.9882to  -0.9854to  -0.9656to  -0.9726to  -0.9769to  -0.9873to  -0.9679 to -0.9881 to -0.9858 to

interval 0.9055 0.9035 0.9216 0.8753 0.8981 0.9560 0.9448 0.9348 0.8837 0.9529 0.8770 0.8954

R squared 0.1838 0.1912 0.1196 0.2921 0.2119 0.003939 0.03136 0.06694 0.2636 0.009509 0.2862 0.2218

P value

P (two-tailed) 0.5713 0.5628 0.6542 0.4595 0.5397 0.9372 0.8229 0.7413 0.4866 0.9025 0.4650 0.5290

P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha =

0.05) No No No No No No No No No No No No

Number of XYPairs q q q q q q q q q q q q
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f1519% 4.15 HAN1SNAFIUANEUNUSLUU Pearson’s Correlation IagiUSguiguninutanfIanaubasnaIniin18AImuIunasu 12 A9

521779 52824281 UN15HAY 10 1WAS NU EEG N9nvuazUseiiiu timed up and go

n3dl¥n EEG 9 frontal cortex (F3, F4) wuzantiu (ipsi: anasnuiniulsavasndandund uay contra: anasnuitlidulsaviasadanaies)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XY Pairs

10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff

Vs,
weak F Ipsi

theta

0.5822

-0.8602 to
0.9896

0.3390

0.4178

ns

No

Vs,
weak F Ipsi

alpha

0.4166

-0.9081 to
0.9838

0.1735

0.5834

ns

No

VS.
weak F Ipsi

beta

0.9059

-0.4269 to
0.9980

0.8206

0.0941

ns

No

VS.

VS.

VS.

VS.

weak F contra weak F contra weak F contra normal F Ipsi

theta

0.8777

-0.5330 to
0.9974

0.7704

0.1223

ns

alpha

0.9800

0.3264 to
0.9996

0.9605

0.0200

Yes

beta

0.9478

-0.1489 to
0.9989

0.8984

0.0522

ns

No

theta

0.5518

-0.8714 to
0.9886

0.3045

0.4482

ns

VS.
normal F Ipsi

alpha

0.9335

-0.2683 to
0.9986

0.8714

0.0665

ns

No

VS.
normal F Ipsi

beta

0.7354

-0.7697 to

10m time Diff

VS.

10m time Diff

VS.

10m time Diff

VS.

normal F contra normal F contra normal F contra

theta

0.5308

alpha

0.6029

0.9940 -0.8784 to 0.9879 -0.8517 to 0.9902

0.5408

0.2646

ns

No

0.2818

0.4692

ns

No

0.3635

0.3971

ns

No

beta

0.6363

-0.8361 to
0.9912

0.4049

0.3637

ns

No
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n3dl¥n EEG 91 motor cortex (C3, C4) vazandu (ipsi: auawuiiulsavasndanauad waz contra: auawinuihidulsaasadandund)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value

summary

Significant?

(alpha = 0.05)

Number of XY

Pairs

10m time Diff
vs.
weak C Ipsi
theta

-0.4419

-0.9848 to
0.9025

0.1953

0.5581

ns

No

10m time Diff

VS.

weak C Ipsi
alpha

-0.7918

-0.9954 to
0.7083

0.6269

0.2082

ns

No

10m time Diff

VS.

weak C Ipsi

beta

0.6213

-0.8434 to
0.9908

0.3861

0.3787

ns

No

10m time Diff

VS.

theta

0.7394

-0.7661 to
0.9941

0.5468

0.2606

ns

No

VS.

weak C contra weak C contra

alpha

0.4273

-0.9058 to
0.9842

0.1826

0.5727

Ns

No

VS.

weak C

contra beta

0.9986

0.9298 to
1.000

0.9971

0.0014

*%

Yes

10m time Diff 10m time Diff 10m time Diff

VS.

normal C Ipsi

theta

0.4543

-0.8996 to
0.9852

0.2064

0.5457

ns

No

10m time Diff
VS,
normal C Ipsi

alpha

0.7692

-0.7360 to
0.9948

0.5917

0.2308

ns

No

10m time Diff

VS.

normal C Ipsi

beta

0.1802

-0.9445 to
0.9728

0.03248

0.8198

ns

No

10m time Diff

VS.

normal C

contra theta

0.5288

-0.8790 to
0.9878

0.2797

0.4712

ns

No

10m time Diff

VS.

normal C

contra alpha

-0.01016

-0.9619 to
0.9603

0.0001032

0.9898

ns

No

10m time Diff

VS.

normal C

contra beta

0.9963

0.8291 to
0.9999

0.9926

0.0037

*%

Yes
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n3dl¥n EEG 91 parietal cortex (P3, P4) vaizandu (ipsi: auawuiiiulsavassidondusd uaz contra: duawuinliidulsanasndanaing)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XY Pairs

10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff

Vs,
weak P Ipsi

theta

-0.1406

-0.9705 to
0.9487

0.01976

0.8594

ns

No

Vs,
weak P Ipsi

alpha

-0.7661

-0.9948 to
0.7394

0.5869

0.2339

ns

No

Vs,
weak P Ipsi

beta

0.9200

-0.3546 to
0.9983

0.8465

0.0800

ns

No

VS.

VS.

VS.

VS.

weak P contra weak P contra weak P contra normal P Ipsi

theta

0.4774

-0.8938 to
0.9861

0.2279

0.5226

ns

No

alpha

0.3207

-0.9257 to
0.9798

0.1028

0.6793

ns

No

beta

0.7725

-0.7322 to
0.9949

0.5967

0.2275

ns

No

theta

0.3301

-0.9242 to
0.9802

0.1090

0.6699

ns

No

Vs,
normal P Ipsi

alpha

0.3192

-0.9260 to
0.9797

0.1019

0.6808

ns

No

VS,
normal P Ipsi

beta

-0.4816

-0.9862 to
0.8927

0.2319

0.5184

ns

No

Vs.
normal P

contra theta

0.5559

-0.8700 to
0.9887

0.3090

0.4441

ns

No

10m time Diff 10m time Diff
vs. vs.

normal P contra normal P contra

alpha beta
0.7958 0.7525
-0.7029 to 0.9955 -0.7537 to 0.9944
0.6333 0.5662
0.2042 0.2475
ns ns
No No
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n36lin EEG 1 frontal cortex (F3, F4) Upuzifiumusinauiuigauwss (weak) wazunzifunuiinauauilisauwse (normal) (ipsi: auadsy

A & & Yy A’ =
V]LﬂuiiﬂﬁaaﬂLaaﬂaNaﬂ by contra: aNaQWWUVﬂ@JLUUIiﬂWa@@Laaﬂﬂllaﬂ)

10m time Diff 10m time Diff 10m time Diff 10m time Diff ~10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff
VS, VS. VS. VS. VS. VS. Vs, Vs, Vs, VS.
weak F Ipsi  weak F Ipsi  weak F Ipsi  weak F contra weak F contra weak F contra normal F Ipsi  normal F Ipsi  normal F Ipsi normal F contra
theta alpha beta theta alpha beta theta alpha beta theta

Pearson r
r -0.3692 -0.2430 -0.05506 -0.1811 0.3448 0.5019 -0.3486 -0.2991 -0.2952 -0.3412
95% confidence -0.9819 to -0.9761 to -0.9651 to -0.9729 to -0.9217 to -0.8871 to -0.9810 to -0.9788 to -0.9786 to -0.9807 to
interval 09174 0.9369 0.9567 0.9444 0.9809 0.9869 0.9211 0.9291 0.9296 0.9223
R squared 0.1363 0.05905 0.003032 0.03281 0.1189 0.2519 0.1215 0.08943 0.08716 0.1164
P value
P (two-tailed) 0.6308 0.7570 0.9449 0.8189 0.6552 0.4981 0.6514 0.7009 0.7048 0.6588
P value summary ns ns ns ns ns ns ns ns ns ns
Significant? (alpha
= 0.05) No No No No No No No No No No
Number of XY
Pairs 4 4 a4 4 4 4 4 4 4 4

10m time Diff
vs.
normal F contra

alpha

-0.2544

-0.9767 to 0.9354

0.06470

0.7456

ns

No

10m time Diff
vs.
normal F contra

beta

-0.2493

-0.9764 to 0.9361

0.06217

0.7507

ns

No

n3el3A EEG 91 motor cortex (C3, C4) vausiiumnyuiinduiuigounse (weak) wagvusidunyuiinduiiuinligauuss (normal) (ipsi: #199A1U

A & & Y a1 =
LﬂUIiﬂﬁa@@La@ﬂallaﬂ by contra: ﬁll@ﬂm']umlllL‘U‘Lﬂiﬂ‘wa@@l’a@@au@ﬁ)
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10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff ~ 10m time Diff 10m time Diff
VS, VS. VS. VS. VS. VS. Vs, Vs, Vs, VS. VS, VS,
weak C Ipsi weak C Ipsi weak C Ipsi weak C contra weak C contra weak C contra normal C Ipsi  normal C Ipsi  normal C Ipsi normal C normal C contra normal C contra
theta alpha beta theta alpha beta theta alpha beta contra theta alpha beta
Pearson r
r -0.4096 -0.4370 -0.3666 -0.3855 -0.1523 -0.1170 -0.2153 -0.09704 -0.3371 -0.2903 -0.2973 -0.2973
95% confidence -0.9835 to -0.9846 to -0.9818 to -0.9826 to -0.9712 to -0.9691 to -0.9747 to -0.9679 to -0.9805 to -0.9784 to -0.9787 to
interval 0.9095 0.9036 0.9179 0.9143 0.9475 0.9510 0.9404 0.9529 0.9230 0.9304 -0.9787 to 0.9293 0.9293
R squared 0.1678 0.1909 0.1344 0.1486 0.02320 0.01369 0.04637 0.009417 0.1136 0.08430 0.08840 0.08839
P value
P (two-tailed) 0.5904 0.5630 0.6334 0.6145 0.8477 0.8830 0.7847 0.9030 0.6629 0.7097 0.7027 0.7027
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha =
0.05) No No No No No No No No No No No No
Number of XY Pairs q4 q q q4 q q q 4 4 q 4 4
v d' . a £ o ;% 4:1' 1 a U U 1% d' [ . .
n36in EEG 1 parietal cortex (P3, P4) YauglAuyusIngui1ulaauusd (weak) bagvaglaunsuiindunuilisauuss (normal) (ipsi: auas

sunidulsavanaldenausd Lay contra: dunssuibiilulsevassianaaag)

10m time Diff 10m time Diff 10m time Diff 10m time Diff

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff

VS.

10m time Diff

VS.

10m time Diff

VS.



Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XY

Pairs

weak P Ipsi

theta

-0.2713

-0.9775 to
0.9331

0.07359

0.7287

ns

No

weak P Ipsi

alpha

-0.3358

-0.9805 to
0.9232

0.1128

0.6642

ns

No

weak P Ipsi

beta

-0.2969

-0.9787 to
0.9294

0.08815

0.7031

ns

No

183

weak P contra weak P contra weak P contra

theta

-0.4547

-0.9852 to
0.8995

0.2067

0.5453

ns

No

alpha

-0.3526

-0.9812 to
0.9204

0.1243

0.6474

ns

No

beta

-0.01599

-0.9623 to
0.9598

0.0002558

0.9840

ns

No

normal P Ipsi

theta

-0.02120

-0.9627 to
0.9594

0.0004496

0.9788

ns

No

normal P Ipsi

alpha

-0.2602

-0.9770 to
0.9346

0.06769

0.7398

ns

No

normal P Ipsi normal P contra

beta

-0.3253

-0.9800 to
0.9250

0.1058

0.6747

ns

No

theta

-0.2209

-0.9750 to
0.9397

0.04882

0.7791

ns

No

normal P contra

alpha

-0.3594

-0.9815 to 0.9192

0.1292

0.6406

ns

No

normal P contra

beta

-0.3115

-0.9794 to 0.9272

0.09703

0.6885

ns

No

n3ei¥n EEG 9 frontal cortex (F3, F4) waugipunduandamdudiinasilsad (ipsi: auasmuiidulsavasndengusd way contra: a@uaniuiilyl

Wulsavannidonauad)

10m time Diff 10m time Diff 10m time Diff 10m time Diff

VS.
weak F Ipsi

theta

V.
weak F Ipsi

alpha

V.
weak F Ipsi

beta

VS.

10m time Diff

VS.

10m time Diff 10m time Diff 10m time Diff 10m time Diff

VS.

VS.

weak F contra weak F contra weak F contra normal F Ipsi

theta

alpha

beta

theta

Vs,
normal F lpsi

alpha

VS.

10m time Diff

VS.

normal F Ipsi normal F contra

beta

theta

10m time Diff
vs.
normal F contra

alpha

10m time Diff
vs.
normal F contra

beta



Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XY

Pairs

-0.3694

-0.9819 to
0.9174

0.1364

0.6306

ns

No

-0.2647

-0.9772 to
0.9340

0.07009

0.7353

ns

No

0.3621

-0.9187 to
0.9816

0.1311

0.6379

ns

No

-0.06882

-0.9660 to
0.9555

0.004736

0.9312

ns

No

0.2889

-0.9306 to
0.9783

0.08346

0.7111

ns

No
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0.7952

-0.7036 to
0.9955

0.6324

0.2048

ns

No

-0.2657

-0.9772 to
0.9339

0.07060

0.7343

ns

No

-0.1802

-0.9728 to
0.9445

0.03247

0.8198

ns

No

-0.2279

-0.9754 to
0.9388

0.05195

0.7721

ns

No

-0.1507

-0.9711 to
0.9476

0.02272

0.8493

ns

No

-0.1010

-0.9681 to 0.9526

0.01020

0.8990

ns

No

-0.2758

-0.9777 to 0.9325

0.07606

0.7242

ns

No

n3ei¥n EEG 9 motor cortex (C3, C4) vaugiiunduinfamauaaidatisas (ipsi: auasnuiiiulsaviasniendiad uay contra: auadnuiilal

Wulsavasaldonauad)

Pearson r

10m time Diff  10m time Diff 10m time Diff 10m time Diff = 10m time Diff 10m time Diff 10m time Diff - 10m time Diff 10m time Diff 10m time Diff

Vs,
weak C Ipsi
theta

V.
weak C Ipsi
alpha

Vs,
weak C Ipsi
beta

VS.

weak C contra weak C contra weak C contra normal C Ipsi

theta

VS.

alpha

VS.

beta

VS.

theta

VS.

normal C lpsi

alpha

Vs,
normal C Ipsi

beta

Vs,
normal C

contra theta

10m time Diff

VS.

10m time Diff

VS.

normal C contra normal C contra

alpha

beta
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r -0.3974 -0.4930 0.1167 -0.5281 0.7827 -0.06882 -0.2713 -0.2330 -0.3395 -0.2068 0.1846 -0.1507
95% confidence -0.9830 to -0.9866 to -0.9511 to -0.9878 to -0.7200 to -0.9660 to -0.9775 to -0.9756 to -0.9806 to -0.9743 to -0.9440 to -0.9711 to
interval 0.9120 0.8896 0.9691 0.8792 0.9952 0.9555 0.9331 0.9382 0.9226 0.9414 0.9731 0.9476
R squared 0.1579 0.2431 0.01361 0.2789 0.6127 0.004736 0.07360 0.05429 0.1153 0.04278 0.03409 0.02272
P value

P (two-tailed) 0.6026 0.5070 0.8833 0.4719 0.2173 0.9312 0.7287 0.7670 0.6605 0.7932 0.8154 0.8493
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha =
0.05) No No No No No No No No No No No No

Number of XYPairs 4 4 q 4 4 4 a4 a4 4 4 4 4

n38d39 EEG 91 parietal cortex (P3, P4) aquziiunduaniuiisuadniasnsad (ipsi: aussiunulsarasndenauss wag contra: a@uaspiuill

Wulsavasaldanauad)

10m time Diff 10m time Diff 10m time Diff 10m time Diff ~10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff 10m time Diff
VS. VS, VS, vs. vs. V. VS, vs. V. V. VS. VS.
weak P Ipsi  weak P Ipsi  weak P Ipsi weak P contra weak P contra weak P contra normal P Ipsi normal P Ipsi normal P Ipsi normal P contra  normal P contra normal P contra
theta alpha beta theta alpha beta theta alpha beta theta alpha beta
Pearson r
r -0.2815 -0.2994 -0.2032 -0.4021 -0.3554 0.07948 -0.09787 -0.2395 -0.3748 -0.1799 -0.3971 -0.3273
95% confidence -0.9780 to -0.9788 to -0.9741 to -0.9832 to -0.9813 to -0.9545 to -0.9679 to -0.9759 to -0.9821 to -0.9728 to -0.9830 to -0.9801 to

interval 0.9316 0.9290 0.9418 09111 0.9199 0.9667 0.9528 0.9374 0.9164 0.9445 0.9121 0.9247



186

R squared 0.07923 0.08967 0.04128 0.1616 0.1263 0.006317 0.009578 0.05734 0.1405 0.03237 0.1577 0.1071
P value

P (two-tailed) 0.7185 0.7006 0.7968 0.5979 0.6446 0.9205 0.9021 0.7605 0.6252 0.8201 0.6029 0.6727
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha
=0.05) No No No No No No No No No No No No

Number of XYPairs 4 4 4 4 4 4 4 4 4 4 4 4

z:l o o d 9 4 o) = J 1 o o o w &
A13199 4.16 WANIINAFDUAMNAUNUSHUU Pearson’s Correlation Ing3auLiigua1uuanaIInaulaznasinn18aInuItinasu 12 As9

32dne szeeaanlun1siay timed up and go (HAUMYUAINEUAUYITINNTUNSY) AU EEG NinvmzUsiily timed up and go

n3l¥n EEG 7 frontal cortex (F3, F4) uauzaniiy (ipsi: ausswnuiiiulsavasnidenausd uaz contra: aupsiuildiiulsavasnidendusd)

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak

vs. VS. vs. vs. VS. VS. VS. VS. VS. vs. VS. VS.
weak F lpsi  weak F Ipsi  weak F Ipsi weak F weak F contra ~ weak F normal F Ipsi normal F Ipsi normal F Ipsi normal F normal F normal F
theta alpha beta contra theta alpha contra beta theta alpha beta contra theta contra alpha contra beta

Pearson r

r 0.6362 0.4480 0.8672 0.8954 0.9643 0.9222 0.6264 0.9521 0.7869 0.6094 0.6689 0.6814



95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =

0.05)

Number of XY Pairs

-0.8361 to
0.9912

0.4048

0.3638

ns

No

-0.9011 to -0.5636 to -0.4711 to 0.04368 to
0.9850 0.9972 0.9978 0.9993
0.2007 0.7521 0.8017 0.9298
0.5520 0.1328 0.1046 0.0357

ns ns ns &
No No No Yes
4 4 4 4
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-0.3423 to
0.9984

0.8504

0.0778

ns

No

-0.8410 to
0.9909

0.3924

0.3736

ns

No

-0.1062 to
0.9990

0.9064

0.0479

Yes

-0.7147 to
0.9953

0.6192

0.2131

ns

No

-0.8488 to
0.9904

0.3714

0.3906

ns

No

-0.8182 to
0.9922

0.4474

0.3311

ns

No

-0.8104 to
0.9925

0.4643

0.3186

ns

No

n3d¥n EEG 1 motor cortex (C3, C4) aauzandu (ipsi: aupsnuiiiulsavasnidonduas way contra: auaswuibiiulsavasndandues)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

VS.

VS. VS.

weak C Ipsi  weak C lpsi  weak C Ipsi
theta alpha beta
-0.3728 -0.7435 0.6088
-0.9820 to -0.9942 to -0.8491 to
0.9167 0.7623 0.9904
0.1390 0.5528 0.3707
0.6272 0.2565 0.3912

VS.

weak C contra  weak C contra weak C contra

theta

0.7131

-0.7882 to
0.9934

0.5085

0.2869

VS.

e

VS.

VS.

normal C Ipsi normal C Ipsi
alpha beta theta alpha
0.3423 0.9945 0.5369 0.8258
-0.9222 to 0.7567 to -0.8764 to -0.6556 to
0.9807 0.9999 0.9881 0.9962
0.1172 0.9891 0.2883 0.6820
0.6577 0.0055 0.4631 0.1742

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak

VS.

beta

0.2186

-0.9400 to
0.9749

0.04780

0.7814

VS.

theta

0.6032

-0.8516 to
0.9902

0.3638

0.3968

Diff TUG weak

VS.

alpha

-0.03121

-0.9634 to
0.9586

0.0009738

0.9688

Diff TUG weak

VS.

normal C Ipsi normal C contra normal C contra normal C contra

beta

0.9966

0.8402 to
0.9999

0.9931

0.0034



188

P value summary ns ns ns ns ns ** ns ns ns ns ns **

Significant? (alpha

=0.05) No No No No No Yes No No No No No Yes

Number of XY Pairs 4 4 4 4 4 4 4 4 4 [ [ 4

n33n EEG 71 parietal cortex (P3, P4) wuzanu (ipsi: aussnuitiulsaviasnifanduss waz contra: auasiuihiiulsavasandandusd)

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak  Diff TUG weak
Vs. vs. Vs. vs. vs. vs. vs. vs. vs. vs. Vs, vs.

weak P lpsi  weak P Ipsi  weak P Ipsi  weak P contra weak P contra weak P contra  normal P Ipsi  normal P Ipsi  normal P Ipsi normal P contra normal P contra normal P contra

theta alpha beta theta alpha beta theta alpha beta theta alpha beta

Pearson r

r -0.1068 -0.7333 0.9490 0.4484 0.2360 0.7288 0.4184 0.4002 -0.4688 0.6190 0.7796 0.7987
95% confidence -0.9685 to -0.9939 to -0.1373 to -0.9009 to -0.9378 to -0.7754 to -0.9077 to -0.9115 to -0.9857 to -0.8445 to -0.7238 to -0.6989 to
interval 0.9520 0.7715 0.9990 0.9850 0.9758 0.9938 0.9839 0.9831 0.8960 0.9907 0.9951 0.9956
R squared 0.01140 0.5378 0.9006 0.2011 0.05571 0.5312 0.1751 0.1601 0.2198 0.3832 0.6078 0.6379
P value

P (two-tailed) 0.8932 0.2667 0.0510 0.5516 0.7640 0.2712 0.5816 0.5998 0.5312 0.3810 0.2204 0.2013
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
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Significant? (alpha
=0.05) No No No No No No No No No No No No

Number of XY Pairs 4 4 4 4 4 4 4 4 4 4 4 [

n3elin EEG 9 frontal cortex (F3, F4) Upigifiumiuiinauiuigaunss (weak) wazupzifuniuiinauaiuilisauwse (normal) (ipsi: auadsy

a & 2 Y Ao a0
WLUUI?@V@E]WL@@@@ZJ@Q by contra: ﬁll@ﬂ@qu‘ﬂlllLUUI?V’]W@E]@LﬁEWIﬂlIEN)

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak  Diff TUG weak
vs. vs. Vs. vs. Vs, vs. vs. vs. vs. Vs, Vs, vs.

weak F Ipsi weak Flpsi  weak F Ipsi  weak F contra  weak F contra weak F contra normal F Ipsi  normal F Ipsi  normal F Ipsi  normal F contra normal F contra normal F contra

theta alpha beta theta alpha beta theta alpha beta theta alpha beta

Pearson r

r -0.4104 -0.2852 -0.1147 -0.2358 0.3152 0.4550 -0.3949 -0.3490 -0.3363 -0.3895 -0.2953 -0.2844
95% confidence -0.9835 to -0.9782 to -0.9690 to -0.9758 to -0.9266 to -0.8994 to -0.9829 to -0.9810 to -0.9805 to -0.9827 to -0.9786 to -0.9781 to
interval 0.9094 0.9311 0.9512 0.9378 0.9795 0.9852 0.9125 0.9210 0.9232 0.9136 0.9296 0.9312
R squared 0.1684 0.08137 0.01317 0.05559 0.09933 0.2071 0.1559 0.1218 0.1131 0.1517 0.08719 0.08086
P value

P (two-tailed) 0.5896 0.7148 0.8853 0.7642 0.6848 0.5450 0.6051 0.6510 0.6637 0.6105 0.7047 0.7156
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha
=0.05) No No No No No No No No No No No No



Number of XY Pairs
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n36lin EEG 91 motor cortex (C3, CA4) YUslAUMAUMINGUAUTIB UL (weak) WazvugiiuvyuiIinduiuinlidgauuss (normal) (ipsi: #189A1Y

a & 2 Y Ao &
WLUUI?@V‘@E]WL@@@&ZJ@Q by contra: ﬁll@ﬂ@']u‘ﬂlllLUUIiﬂVa@@La@@ﬂll@ﬂ)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XY Pairs

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak

vs.
weak C Ipsi
theta

-0.4651

-0.9856 to
0.8969

0.2163

0.5349

ns

No

vs.
weak C Ipsi
alpha

-0.5010

-0.9869 to
0.8874

0.2510

0.4990

ns

No

vs.
weak C Ipsi
beta

-0.4288

-0.9843 to
0.9054

0.1839

0.5712

ns

No

vs.
weak C contra

theta

-0.4644

-0.9856 to
0.8971

0.2157

0.5356

ns

No

VS.

VS.

weak C contra weak C contra

alpha

-0.2235

-0.9751 to
0.9394

0.04996

0.7765

ns

No

beta

-0.1668

-0.9721 to
0.9459

0.02783

0.8332

ns

No

Vs,
normal C lpsi

theta

-0.2598

-0.9770 to
0.9347

0.06749

0.7402

ns

No

VS,
normal C Ipsi

alpha

-0.1567

-0.9715 to
0.9470

0.02455

0.8433

ns

No

VS.

VS.

Diff TUG weak

VS.

Diff TUG weak

VS.

normal C Ipsi normal C contra normal C contra normal C contra

beta

-0.3777

-0.9822 to
0.9158

0.1427

0.6223

ns

No

theta

-0.3463

-0.9809 to
0.9215

0.1199

0.6537

ns

No

alpha

-0.3423

-0.9807 to
0.9222

0.1172

0.6577

ns

No

beta

-0.3389

-0.9806 to
0.9227

0.1148

0.6611

ns

No
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n36lin EEG 91 parietal cortex (P3, P4) YuglAumsusiinduauilaaunsd (weak) uagagidumvyuiindunuilalgaunss (normal) (ipsi: d3as

suiidulsaviasnidonausd kay contra: auassunliidulsavasnianguad)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XY Pairs

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak

Vs,
weak P Ipsi
theta

-0.3352

-0.9804 to
0.9233

0.1124

0.6648

ns

No

VS,
weak P Ipsi
alpha

-0.3979

-0.9831 to
0.9119

0.1583

0.6021

ns

No

Vs,
weak P Ipsi
beta

-0.3665

-0.9818 to
0.9179

0.1343

0.6335

ns

No

Vs,
weak P contra

theta

-0.5198

-0.9875 to
0.8818

0.2702

0.4802

ns

No

Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak

Vs,
weak P contra

alpha

-0.4242

-0.9841 to
0.9064

0.1799

0.5758

ns

No

VS.

VS.

weak P contra normal P Ipsi

beta

-0.09868

-0.9680 to
0.9528

0.009737

0.9013

ns

No

theta

-0.1167

-0.9691 to
0.9511

0.01361

0.8833

ns

No

VS.
normal P Ipsi

alpha

-0.3493

-0.9810 to
0.9210

0.1220

0.6507

ns

No

VS,
normal P Ipsi

beta

-0.3716

-0.9820 to
0.9170

0.1381

0.6284

ns

No

VS.

Diff TUG weak

VS.

Diff TUG weak

VS.

normal P contra normal P contra normal P contra

theta

-0.2680

-0.9773 to
0.9335

0.07182

0.7320

ns

No

alpha

-0.4051

-0.9833 to
0.9105

0.1641

0.5949

ns

No

beta

-0.3524

-0.9812 to
0.9204

0.1242

0.6476

ns

No
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n3ein EEG 9 frontal cortex (F3, F4) waugiiundusniamdudifiiaeisad (psi: auasmuidulsavasndongusd way contra: a@uainiuiilyl

Wulsavasaldanauad)

Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak

VS.

VS.

VS.

VS.

Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak

VS.

VS.

VS.

VS.

VS.

VS.

Diff TUG weak

VS.

Diff TUG weak

VS.

weak F Ipsi  weak F lpsi ~ weak F Ipsi  weak F contra  weak F contra weak F contra normal F Ipsi  normal F Ipsi  normal F Ipsi  normal F contra normal F contra normal F contra
theta alpha beta theta alpha beta theta alpha beta theta alpha beta

Pearson r
r -0.3990 -0.3122 0.2990 -0.07544 0.2387 0.7399 -0.3002 -0.2333 -0.2657 -0.1735 -0.1446 -0.3121
95% confidence -0.9831 to -0.9794 to -0.9291 to -0.9665 to -0.9375 to -0.7657 to -0.9789 to -0.9756 to -0.9772 to -0.9724 to -0.9708 to -0.9794 to
interval 0.9117 0.9271 0.9788 0.9549 0.9759 0.9941 0.9289 0.9381 0.9339 0.9452 0.9483 0.9271
R squared 0.1592 0.09745 0.08943 0.005692 0.05696 0.5474 0.09010 0.05443 0.07060 0.03009 0.02091 0.09740
P value
P (two-tailed) 0.6010 0.6878 0.7010 0.9246 0.7613 0.2601 0.6998 0.7667 0.7343 0.8265 0.8554 0.6879
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha
= 0.05) No No No No No No No No No No No No
Number of XY Pairs q q q q q q q q4 q q 4 4

N A a 1y o v X v oo v & . . ¥ A & a v v
n58d3M EEG 91 motor cortex (C3, C4) YagAUNauLNa9N1DLAINIAIUIAY (IpSI: aupsnudulsaasnidongdusy Wag contra: @uasnulyl

Wulsavasaldanauad)
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Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

Diff TUG weak

VS.

Diff TUG weak

VS.

weak Clpsi  weak Clpsi  weak Clpsi  weak C contra weak C contra weak C contra normal C Ipsi  normal C Ipsi  normal C Ipsi normal C contra normal C contra normal C contra
theta alpha beta theta alpha beta theta alpha beta theta alpha beta

Pearson r
r -0.4427 -0.5614 0.04113 -0.6030 0.7261 -0.07544 -0.3196 -0.2917 -0.3804 -0.2479 0.09342 -0.1735
95% confidence -0.9848 to -0.9889 to -0.9578 to -0.9902 to -0.7777 to -0.9665 to -0.9797 to -0.9785 to -0.9823 to -0.9764 to -0.9533 to -0.9724 to
interval 0.9023 0.8680 0.9641 0.8516 0.9937 0.9549 0.9259 0.9302 0.9153 0.9363 0.9676 0.9452
R squared 0.1959 0.3152 0.001692 0.3636 0.5272 0.005692 0.1022 0.08507 0.1447 0.06143 0.008727 0.03009
P value
P (two-tailed) 0.5573 0.4386 0.9589 0.3970 0.2739 0.9246 0.6804 0.7083 0.6196 0.7521 0.9066 0.8265
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha
= 0.05) No No No No No No No No No No No No
Number of XY Pairs q4 q q 4 q 4 q4 q4 q q q 4

SN A . a ) = v & v o o & L. o a2 P Y av o
N3849M EEG %1 parletal cortex (P3, P4) VaUgtAUNAUNINLNIDLAINIAIUIAY (IpSI: auawundulsaasnidandusy uay contra: PN ZRINIIEY

I =
WWulsarasnidanduny)
Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak Diff TUG weak  Diff TUG weak  Diff TUG weak

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.



Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha
=0.05)

Number of XY Pairs

z:l o o 9 5 = 1 1 o o o w &
A13199 4.17 WANISNAFDUAMNAUNUSHUU Pearson’s Correlation IagtU3auLiisuauuanfIenaulaznasinn1gnInuItinasu 12 A3

weak P Ipsi

theta

-0.3325

-0.9803 to
0.9238

0.1106

0.6675

ns

No

weak P Ipsi

alpha

-0.3715

-0.9820 to
0.9170

0.1380

0.6285

ns

No

weak P Ipsi  weak P contra

beta

-0.2776

-0.9778 to
0.9322

0.07708

0.7224

ns

No

theta

-0.4546

-0.9852 to
0.8995

0.2067

0.5454

ns

No

weak P contra

alpha

-0.4406

-0.9847 to
0.9028

0.1941

0.5594

ns

No
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weak P contra

beta

-0.003345

-0.9613 to
0.9608

1.119e-005

0.9967

ns

No

normal P Ipsi

theta

-0.1924

-0.9735 to
0.9431

0.03702

0.8076

ns

No

normal P Ipsi

alpha

-0.3218

-0.9798 to
0.9255

0.1036

0.6782

ns

No

normal P Ipsi normal P contra normal P contra normal P contra

beta

-0.4352

-0.9845 to
0.9040

0.1894

0.5648

ns

No

theta

-0.2179

-0.9748 to
0.9401

0.04747

0.7821

ns

No

alpha

0.4540

-0.9852 to

0.8996

0.2061

0.5460

ns

No

beta

-0.3698

-0.9819 to
0.9173

0.1367

0.6302

3edne szeeaanlun1siAy timed up and go (WAUMYUAINEUATUYITI9NUNR) AU EEG MInvnuzusiiiy timed up and go

n3ed3n EEG 7 frontal cortex (F3, F4) vazandiu (ipsi: aunsiuniulsavasnidandued waz contra: auaswuiiliiiulsavasndandues)

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG

normal

VS.

Diff TUG
normal

VS.

ns

No
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weak F Ipsi  weak F Ipsi  weak F Ipsi weak F weak F weak F normal F Ipsi normal F Ipsi normal F lpsi normal F normal F normal F
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha contra beta

Pearson r
r 0.6109 0.4351 0.8889 0.8887 0.9730 0.9372 0.5894 0.9445 0.7624 0.5697 0.6345 0.6609
95% confidence -0.8482 to -0.9040 to -0.4956 to -0.4962 to 0.1833 to -0.2407 to -0.8573 to -0.1801 to -0.7434 to -0.8650 to -0.8370 to -0.8228 to
interval 0.9905 0.9845 0.9977 0.9977 0.9995 0.9987 0.9898 0.9989 0.9947 0.9892 0.9912 0.9919
R squared 0.3733 0.1893 0.7901 0.7898 0.9467 0.8783 0.3474 0.8920 0.5813 0.3245 0.4026 0.4368
P value
P (two-tailed) 0.3891 0.5649 0.1111 0.1113 0.0270 0.0628 0.4106 0.0555 0.2376 0.4303 0.3655 0.3391
P value summary ns ns ns ns * ns ns ns ns ns ns ns
Significant? (alpha =
0.05) No No No No Yes No No No No No No No
Number of XY Pairs q q q q q qa q q qa q q q

n3dl¥n EEG 91 motor cortex (C3, C4) vauzandu (ipsi: auswnuiiulsaviassidenauad waz contra: auawinuihidulsaasadandusd)

Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG
normal normal normal normat normal normal normal normal normal normal normal normal
VS. Vs, VS. VS. VS. VS. VS. V. VS. vs. Vs, vs.
weak C Ipsi  weak C Ipsi  weak C Ipsi weak C weak C weak C  normal C Ipsi normal C Ipsi normal C lpsi  normal C normal C normal C

theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r

r -0.4070 -0.7679 0.6186 0.7296 0.3873 0.9979 0.4953 0.7980 0.2021 0.5665 -0.01716 0.9978



95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XYPairs

nsaddn EEG 71

-0.9834 to
0.9101

0.1656

0.5930

ns

No

-0.9948 to
0.7374

0.5897

0.2321

ns

No

-0.8447 to
0.9907

0.3826

0.3814

ns

No

-0.7748 to
0.9938

0.5323

0.2704

ns

No

-0.9140 to
0.9826

0.1500

0.6127

ns

No
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0.8999 to
1.000

0.9958

0.0021

*%

Yes

-0.8890 to
0.9867

0.2453

0.5047

ns

No

-0.6998 to
0.9956

0.6367

0.2020

ns

No

-0.9420 to
0.9740

0.04083

0.7979

ns

No

-0.8662 to
0.9891

0.3209

0.4335

ns

No

-0.9624 to
0.9598

0.0002945

0.9828

ns

No

0.8945 to
1.000

0.9956

0.0022

*%

Yes

parietal cortex (P3, P4) Uuzgniiu (ipsi: aupspnuiliiulsanasnianausd uay contra: aupsnuiibiiiulsavasnidenauas)

Pearson r

95% confidence

interval

R squared

Diff TUG

normal

VS.

weak P Ipsi

theta

-0.1212

-0.9694 to
0.9506

0.01470

Diff TUG

normal

VS.

weak P Ipsi

alpha

-0.7492

-0.9943 to
0.7569

0.5613

Diff TUG
normal

VS.

weak P Ipsi

beta

0.9358

-0.2516 to
0.9987

0.8757

Diff TUG
normal
Vs,

weak P

0.4666

-0.8965 to
0.9857

0.2178

Diff TUG
normal
Vs,

weak P

0.2812

-0.9317 to
0.9780

0.07905

Diff TUG
normal
Vs.

weak P

contra theta contra alpha contra beta

0.7537

-0.7524 to
0.9944

0.5681

Diff TUG
normal

VS.

theta

0.3737

-0.9166 to
0.9821

0.1396

Diff TUG
normal

VS.

alpha

0.3602

-0.9190 to
0.9815

0.1297

Diff TUG
normal

VS.

normal P Ipsi normal P Ipsi normal P Ipsi

beta

-0.4730

-0.9859 to
0.8949

0.2238

Diff TUG
normal
Vs,
normal P

contra theta

0.5888

-0.8576 to
0.9898

0.3466

Diff TUG
normal
Vs,
normal P

contra alpha

0.7908

-0.7096 to
0.9954

0.6254

Diff TUG
normal
Vs,
normal P

contra beta

0.7771

-0.7268 to
0.9950

0.6039



P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XYPairs

0.8788

ns

No

0.2508

ns

No

0.0642

ns

No

0.5334

ns

No

197

0.7188 0.2463
ns ns

No No

4 [

0.6263

ns

No

0.6398

ns

No

0.5270

ns

No

0.4112

ns

No

0.2092

ns

No

0.2229

ns

No

n3al3A EEG 91 frontal cortex (F3, F4) YugtAumsusiinduauiloauusd (weak) uasaagiiumyuiinduauilaigeuunss (normal) (ipsi: d189A1

& = Y oav 1o a
‘VlLUUIiﬂ‘Via’eJﬂLﬁ@ﬂﬁ@J@\‘i Y contra: ﬁll’eNW]‘u‘V]‘lllLUUIiﬂMa@ﬂLﬁE]ﬂﬁllﬂﬂ)

Pearson r

95% confidence

interval

R squared

P value

Diff TUG
normal
Vs,
weak F Ipsi

theta

-0.3869

-0.9826 to
0.9141

0.1497

Diff TUG
normal
Vs,
weak F Ipsi

alpha

-0.2610

-0.9770 to
0.9345

0.06810

Diff TUG
normal
vs.
weak F Ipsi

beta

-0.08155

-0.9669 to
0.9543

0.006650

Diff TUG
normal
VS.
weak F

contra theta

-0.2053

-0.9742 to
0.9416

0.04213

Diff TUG Diff TUG

normal normal
VS. vs.
weak F weak F

contra alpha contra beta

0.3338 0.4821

-0.9236 to -0.8925 to
0.9804 0.9862

0.1114 0.2325

Diff TUG
normal

VS.

Diff TUG
normal

VS.

Diff TUG
normal

VS.

normal F Ipsi normal F Ipsi normal F Ipsi

theta

-0.3689

-0.9819 to
0.9175

0.1361

alpha

-0.3210

-0.9798 to
0.9257

0.1031

beta

-0.3127

-0.9794 to
0.9270

0.09778

Diff TUG
normal
Vs,
normal F

contra theta

-0.3625

-0.9816 to
0.9186

0.1314

Diff TUG
normal
Vs,
normal F

contra alpha

-0.2717

-0.9775 to
0.9330

0.07381

Diff TUG
normal
Vs,
normal F

contra beta

-0.2637

-0.9771 to
0.9341

0.06952



P (two-tailed) 0.6131 0.7390
P value summary ns ns
Significant? (alpha =

0.05) No No
Number of XYPairs 4 4

0.9185

ns

No

0.7947

ns

No

198

0.6662 0.5179 0.6311 0.6790 0.6873
ns ns ns ns ns

No No No No No

4 4 4 4 4

0.6375

ns

No

0.7283

ns

No

0.7363

ns

No

n36lin EEG 91 motor cortex (C3, C4) YuslAuMyUmINGUAUNIoauLse (weak) wazvugidumyuiinduiuinlidgauuss (normal) (ipsi: #189A1Y

a

<, 2 Y Ao &
WLUUI?@V@@@IL@@@@ZJ@Q by contra: ﬁll@ﬂ@']u‘mlllLUUI?V’]V@@@L'&EWIET@JEN)

Diff TUG Diff TUG

normal normal
Vs. Vs.
weak C Ipsi weak C Ipsi
theta alpha
Pearson r
r -0.4347 -0.4667
95% confidence -0.9845 to -0.9857 to
interval 0.9041 0.8965
R squared 0.1890 0.2178
P value
P (two-tailed) 0.5653 0.5333

P value summary ns ns

Diff TUG
normal
VS.
weak C Ipsi

beta

-0.3951

-0.9829 to
0.9125

0.1561

0.6049

ns

Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG
normal normal normal normal normal normal
vs. VS. VS. vs. vs. VS.
weak C weak C weak C  normal C Ipsi normal C Ipsi normal C Ipsi
contra theta contra alpha contra beta theta alpha beta
-0.4256 -0.1892 -0.1385 -0.2400 -0.1287 -0.3545
-09841to  -09733to  -09704to  -09760to  -0.9698to  -0.9813to
0.9061 0.9434 0.9489 0.9373 0.9499 0.9201
0.1811 0.03580 0.01920 0.05760 0.01656 0.1256
0.5744 0.8108 0.8615 0.7600 0.8713 0.6455
ns ns ns ns ns ns

Diff TUG
normal
Vs,
normal C

contra theta

-0.3203

-0.9798 to
0.9258

0.1026

0.6797

ns

Diff TUG
normal
Vs,
normal C

contra alpha

-0.3222

-0.9799 to
0.9255

0.1038

0.6778

ns

Diff TUG
normal
Vs,
normal C

contra beta

-0.3151

-0.9795 to
0.9266

0.09926

0.6849

ns
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Significant? (alpha =
0.05) No No No No No No No No No No No No

Number of XYPairs 4 4 4 4 4 4 4 4 4 4 [ 4

n36lin EEG 91 parietal cortex (P3, P4) YuglAumsusinduauilaauuss (weak) uagvagiiuvyuiindusuilagauunss (normal) (ipsi: d3as

Yy A g 2 Y a1 2
ﬂqUWLUUIiﬂﬁa@ﬂLa@fﬂaﬂJ@\i LAY contra: all@ﬂ@qumillLUUIiﬂﬁa@ﬂLa@ﬂﬂll@ﬂ)

Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG
normal normal normal normal normal normal normal normal normal normal normal normal
VS. vs. Vs, VS. VS. VS, VS. Vs, VS. Vs, % VS.
weak P lpsi  weak P Ipsi  weak P Ipsi weak P weak P weak P normal P Ipsi normal P Ipsi normal P Ipsi normal P normal P normal P
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r
r -0.3004 -0.3642 -0.3291 -0.4850 -0.3860 -0.05453 -0.06766 -0.3031 -0.3455 -0.2468 -0.3794 -0.3289
95% confidence -09789to  -09817to  -09802to  -0.9863to  -0.9826to  -0.9650to  -0.9659to  -0.9790to  -0.9809to  -0.9763 to -0.9823 to -0.9802 to
interval 0.9289 0.9183 0.9244 0.8918 0.9143 0.9567 0.9556 0.9284 0.9216 0.9364 0.9155 0.9244
R squared 0.09024 0.1326 0.1083 0.2352 0.1490 0.002973 0.004577 0.09187 0.1194 0.06093 0.1439 0.1082
P value
P (two-tailed) 0.6996 0.6358 0.6709 0.5150 0.6140 0.9455 0.9323 0.6969 0.6545 0.7532 0.6206 0.6711
P value summary ns ns ns ns ns ns ns ns ns ns ns ns

Significant? (alpha =
0.05) No No No No No No No No No No No No
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Number of XYPairs [ q 4 4 4 q 4 q q q q q
o a a ) = v & v o w & L. 9 a a Y A
38490 EEG 1 frontal cortex (F3, F4) YULAUNAUNI09LN1DHAINIAIUIAY (IpSIZ all'f]\‘iﬂ’]u‘ﬂLTJUIiﬂ‘VTa@@La@@ﬁﬂJ@\T A contra: allﬁ]ﬂfﬂ']u%lﬂ
& &

L"LJUI??’]V@@@L@@@?{N@Q)

Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG Diff TUG

normal normal normal normal normal normal normal normal normal normal normal normal

Vs. Vs. Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs, Vs,
weak F lpsi weak F Ipsi weak F Ipsi weak F weak F weak F normal F Ipsi normal F Ipsi normal F Ipsi  normal F normal F normal F
theta alpha beta contra theta contra alpha contra beta theta alpha beta contra theta contra alpha  contra beta

Pearson r
r -0.3813 -0.2854 0.3341 -0.06882 0.2675 0.7702 -0.2798 -0.2035 -0.2436 -0.1588 -0.1194 -0.2908
95% confidence -09824to  -09782to  -0.9235to  -0.9660to  -0.9336to  -0.7349to  -09779to  -09741to  -09762to  -0.9716 to -0.9693 to -0.9784 to
interval 0.9152 0.9311 0.9804 0.9555 0.9773 0.9949 0.9319 0.9418 0.9368 0.9468 0.9508 0.9303
R squared 0.1454 0.08144 0.1116 0.004736 0.07156 0.5931 0.07829 0.04142 0.05934 0.02521 0.01425 0.08458
P value
P (two-tailed) 0.6187 0.7146 0.6659 0.9312 0.7325 0.2298 0.7202 0.7965 0.7564 0.8412 0.8806 0.7092
P value summary ns ns ns ns ns ns ns ns ns ns ns ns
Significant? (alpha =
0.05) No No No No No No No No No No No No
Number of XYPairs q q q q q q q q q q q q
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vy a g a Y oAy
all@ﬂﬂ']‘lﬁ/]LTJUIiﬂWﬁ@@ILa@@aNEN by contra: ﬁll@\‘iﬂ']u‘ﬂlll

Wulsavasadanauad)

Pearson r

95% confidence

interval

R squared

P value

P (two-tailed)

P value summary

Significant? (alpha =
0.05)

Number of XYPairs

Diff TUG
normal
Vs,
weak C Ipsi
theta

-0.4173

-0.9838 to
0.9079

0.1741

0.5827

ns

No

Diff TUG
normal
Vs,
weak C Ipsi
alpha

-0.5253

-0.9877 to
0.8801

0.2759

0.4747

ns

No

Diff TUG
normal
Vs,
weak C Ipsi
beta

0.08213

-0.9543 to
0.9669

0.006745

0.9179

ns

No

Diff TUG
normal
Vs.

weak C

Diff TUG
normal
Vs.

weak C

contra theta contra alpha

-0.5643

-0.9890 to
0.8670

0.3184

0.4357

ns

No

0.7570

-0.7490 to
0.9945

0.5731

0.2430

ns

No

Diff TUG
normal
VS.
weak C

contra beta

-0.06882

-0.9660 to
0.9555

0.004736

0.9312

ns

No

Diff TUG
normal

VS.

theta

-0.2978

-0.9788 to
0.9293

0.08867

0.7022

ns

No

Diff TUG

normal

VS.

alpha

-0.2642

-0.9772 to
0.9341

0.06982

0.7358

ns

No

Diff TUG

normal

VS.

normal C Ipsi normal C Ipsi normal C Ipsi

beta

-0.3570

-0.9814 to
0.9196

0.1275

0.6430

ns

No

Diff TUG
normal
Vs.
normal C

contra theta

-0.2299

-0.9755 to
0.9386

0.05285

0.7701

ns

No

Diff TUG
normal
Vs,
normal C

contra alpha

0.1414

-0.9486 to
0.9706

0.02000

0.8586

ns

No

Diff TUG

normal

VS.

normal C

contra beta

-0.1588

-0.9716 to
0.9468

0.02521

0.8412

ns

No
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N A . a o PN . . v A & & v v
A504IA EEG 9 parietal cortex (P3, P4) 94 aUNaUINNNIBLAINIAIUNAY (IpSI: avasunilulsaasndondusd way contra: @iadn1Ubl

Wulsavasaldanauad)

Diff TUG
normal
vs.
weak P Ipsi
theta
Pearson r
r -0.3040
95% confidence -0.9790 to
interval 0.9283
R squared 0.09240
P value
P (two-tailed) 0.6960
P value summary ns
Significant? (alpha =
0.05) No
Number of XYPairs 4

Diff TUG
normal
Vs,
weak P Ipsi

alpha

-0.3329

-0.9803 to
0.9237

0.1108

0.6671

ns

No

Diff TUG
normal

VS.

weak P Ipsi

beta

-0.2377

-0.9759 to
0.9376

0.05648

0.7623

ns

No

Diff TUG
normal
VS,
weak P

contra theta

-0.4257

-0.9841 to
0.9061

0.1812

0.5743

ns

No

Diff TUG
normal
VS,
weak P

contra alpha

-0.3965

-0.9830 to
0.9122

0.1572

0.6035

ns

No

Diff TUG
normal
Vs.
weak P

contra beta

0.04099

-0.9578 to
0.9641

0.001680

0.9590

ns

No

Diff TUG

normal

VS.

normal P Ipsi

theta

-0.1441

-0.9707 to
0.9483

0.02077

0.8559

ns

No

Diff TUG

normal

VS.

normal P Ipsi

alpha

-0.2811

-0.9780 to
0.9317

0.07905

0.7189

ns

No

Diff TUG
normal
Vs,
normal P Ipsi

beta

-0.4024

-0.9832 to
0.9110

0.1619

0.5976

ns

No

Diff TUG
normal
vs.
normal P

contra theta

-0.2015

-0.9740 to
0.9420

0.04062

0.7985

ns

No

Diff TUG
normal
Vs,
normal P

contra alpha

-0.4229

-0.9840 to
0.9067

0.1789

0.5771

ns

No

Diff TUG
normal
Vs,
normal P

contra beta

-0.3456

-0.9809 to
0.9216

0.1194

0.6544

ns

No
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N1SNAFIUANUSAUNUSLUU Pearson’s correlation 521314A190523USLLAUN9ARTEN AUTLSAUUBY

ﬂﬁulwﬁﬂauaa alpha, beta ay theta ‘ﬁﬁ&lm‘lﬁnm frontal (F3, F4), motor cortex (C3, C4) uas

parietal (P3, P4) WUANUAUNUS fesalul

1. NM1INAEOUAINAUNUSUUY Pearson’s correlation 5¥#1119A1 Dizziness Handicap Inventory (DHI)

Fupaulnihauns (113197 4.11)

d" U Y 5 d‘ d‘ =l 1 o o v a U U
- Womanuduiusves msisuwdasvesnauliihauswazaniy (owinenindidn Weuiunas
MAEAINUIUAASU 12 AS9) AU NN5UA8ULUAaIUB9A DHI (NauUvN18AINUIUn sAgUAUNSE I
AUAINUITAASU 12 AS9) WULANUFUNUSVYDI AN DHI Nanad NUAAY theta MALTU NAUDIAILNAL

parietal $sfidulsavasnidonaues (P = 0.028)

= 7 v = A & ! o o w I LY (%
- Wemanuduiusees nsidsunlasesmaulniaus s lias (NBUYNINIYATNUIUA WNYUNURAY

o a [y v o

YMANEAINUIUAASU 12 AS9) AU NN5UABULUAaIUB9A DHI (NaUYNN8AINUIUR tN8UAUNTIN

' £%
a =2 =

AIAINUITAATU 12 AT9) WULAINUEUNUSVYDY A1 DHI 1anad NU AAY theta MANTU NAUDIALAL

' v '
a =< d

frontal cortex 97199 Ll ulsavanniaanauad (P = 0.021) was AU beta NLNNTU A ANDIALIU

motor cortex eiliidulsanannidenaues (P = 0.021)

2. MINAABUAINALNUSLUY Pearson’s correlation 521319A1 on5 152 luNI15AUsZeEN1e 10 WaS U

paulihauss (m15197 4.12)

a1

dl' U %} 6 d' d' a LY % 14
- AMIANUAUNUSVD miLUasJuLL‘UaW'eNﬂau”l,v\lﬂwamawmzmumumﬂaulﬂmwww DOULTY
(nouvinn1enmUIe sudundvinnenImiidansu 12 59 AU nstUdsullasweean snsusalu
ANSLAUTTELNIG 10 LIRS NANTU (NBUINIEAINUIUA LNBUNUREIINNIENINUIUAASU 12 ASI) UL
) Y4 A A a ‘3 P ) 1 (% a 1 & =
ANEUNUSVDY AAU alpha MLANTL NduarLmls motor cortex Teluidulsanaonidonauss (o =
0.004)

4{' v o 6 d‘ o a U [ 14 a a ! o
- WeynAnuduiusves nsidsundasesmdulninaussvusduniuiinaulunisndraiund (neuvi
nmenmude Weudundwihnenmiitnesy 12 a39) A n1sivdsuudawean gasusilunisiu

S2ELNI9 10 LUAT NRUTU (ABUVINNIEAINUIUR LA8UNUNFIVINIEAINUITAASU 12 ATI) WU

a a

ANFNRUSYOY AAU alpha TINTU Adueer1unis motor cortex sfildulsanasaldonanes (p =

' v '
a =< a

0.008) LAy AAU theta NALTU TaNoIfunds motor cortex 9197 bt ulsavasnidonaues (p =

Y '
a = )

0.032) waz AAU theta AT Tauassumus parietal Sreiliilulsavaendenaues (p=0.045)
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_ lemenuduiusues maasunlasvesaduliihauewastias (feuvhnenmiite Wieutunds
¥meamiidansy 12 ase) AU nswasuulamesdn snsidalunisiiiussoynns 10 was Afiudy
(Rouvhmea e eufundsihneamiidaasy 12 ade) wuileuduiusees adu alpha 7
T (p = 0.018) uax theta LfiuTu (p = 0.047) fiauoesaums motor cortex $19iidulsavaen

BRGGHEN

3. NNSNAABUANUFUNUSHLUU Pearson’s correlation 5¥1319A1 31U2UN68 1 Uil (cadence) WiaLiu

seeeNg 10 wns nueaulWinauss (115197 4.13)

- dlevnanuduiusves nswasuldasesndulwihauesuazandu (Rewhmeonaimia igufunds
¥menmiataasu 12 a%e) fu msddsunlamesdn siuaufnase 1wt (cadence) ffindu e
Buseeznng 10 was (Reuvhnienmidn Weuiundwinmenimiidnasy 12 ase) wuflanudusiug
399 AAY theta iiudu iauossiums motor cortex (p = 0.032) wag parietal cortex (p = 0.009) 914

A & 2
WLUNI?@Wﬁ@@Lﬁ@@ﬁN@Q

- Womanuduiusues mswasuudasesedulwihauowasidunyusindulumandsiiung (Reuvh
nMenmtde Weusundwineantiteasy 12 a5 fu nsdsuudaswesd sunufnse 1 und
(cadence) My Woiuszornne 10 was Aewimenmidn Weufumdsinmenmiidaasy 12
ade) nudanuduitusves Ay alpha FANT u (p = 0.024) wag theta Ty (p = 0.019) fiaues

° ' . Y A @ 2
FIELAUN parletal cortex WWQWLUUI?@V@@@L@@@&N@Q

- lemenuduiusves mawasuulamesaduliiauewarieas (deuhnienmdide Wisutunds
¥meamiitansy 12 A%e) fU msiasunamesdn sauiufnre 1 uidt (cadence) iy wle
Auspezne 10 wWes (Mewvhnenmihda iWeufuvdwhmenmuidansy 12 asy) nsdl LU U
ndulumeudneiiseunss wdnduantsas sazds nullauduiusves adu alpha 7iiutu faues
MUl parietal cortex Yasamasinsiliifulsavasaidenanes (p = 0.032) uay nsdl \unyusnduly
Mg Und udnduintas vapds wuilenuduiusees Ady theta MLAiuTy Aaueaiiums

parietal vesanasinsiilulsanaonidonayes (o = 0.012)

4. NMINAFDUANUAURUSWUY Pearson’s correlation 5e1#319A1 I1WIUNIIUNNTAUTEEENIG 10 LRSS

Fupaulnihaues (113199 4.14)

- Wemenuduiusves nswWasuwdasesrdulnihateswaeaniu (Heuvhnmenmdidn Weuiunas

MMEANUIURATU 12 AS9) AU NSURSULUAIRIAT I1UUNIUNITHIUSEEENIE 10 AT (RN
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nMennUtn euiundinnenmuntnasu 12 A39) wullauduiususs adu alpha iduessiumis
frontal cortex P1efilailulsavaenidonaues (p = 0.022) uag AdU beta Nauoaruunis frontal cortex

Frafildifulsavasndenauss (o = 0.020)

5. NSNAADUANNFUNUSLUU Pearson’s correlation 58137149A1 28217 L9 UNISAUIEEENIe 10

wns fupauliihaues (115197 4.15)

- Womarmdiiusues nswasuulawesrdulwihaueswuzaniu (fewhmenmiida Weuiunds
¥meamtitansu 12 A%y fu msdsuulamesdn svevnanildlunisiiuszeznie 10 was (Heu
ymeamitita Weuiundwhmeaimtidaasy 12 A wullauduiugves aau alpha iaues
s frontal Preitlsiifiulsaviaanidonauss (p = 0.020) uay AAY beta Miauawi LI motor cortex

Freilididulsanaenidenayss (p = 0.001)

6. N1INAFDUANNSUNUSLUY Pearson’s correlation 5¥1119A7 Sx8zanilglun1snagey Timed Up

and Go nigidimidunyuiindulunisnniiigeuunss Aupdulnihaued (@135199 4.16)

d' % U s d‘ d‘ A U o -] v = U .2
- Wemanuduiusves msidsuulasvesrauliihauswauzgniy (owvinenindidn Weuiunas
neamUidaasu 12 A1) AU nsasullaswedan syegaililunismegeu Timed Up and Go
nstldlawAunyuiinaulunidnenigeunss (Aeuvihnen niidn Weuiurauinienmdidaasy 12
& = o o € al d‘ o 1 & v v Al [y~ A
AS9) wudlAuduiusues AU alpha NauesLUe frontal 19 2 919 (T1nbiidulsarasndenaues
p = 0.0356, Trafilulsaviaenidondnss p = 0.048) Lay AAY beta NauoIiUMLI motor cortex 4149

ldulsavaendenauns (p = 0.006)

7. MINAFBUAIUFUNUSUUY Pearson’s correlation 5¥1119A1 szazanlglunisnagey Timed Up

and Go nsaldladunyuiindulumentiamung duadulnihaued (15199 4.17)

- Wamauduiusves nswasunlasveseaulnihasesazgniu (Meuvihnienindide euiungs
nenmuniaAsu 12 A39) Au msldsuulasesan szegiailglunisneasu Timed Up and Go
= d‘ a U L ¥ dl a ! o o o a 2 U o o U 5
nsaldloiunyuiindulunudenund(awihneamuidn eudunawimeniniidaesu 12 a39)
NuANUENRUSURY AAU alpha Taussumuds frontal cortex 419 laidulsavaonidonauss (p =

0.027) uay AU beta NauBIRILALY motor cortex Tenildilulsaviaenidenauns (p = 0.002)
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4.3 n1suansnaluiiuewwadiadu

fnsuananatoyaialu (1u wa 91y szeznanfiiulsanasnidonansd) Laznan1InTa
Uszidunisiduuazeinisiaiou veaUae 1Uf web application I@SLL@WWﬁLﬂS&I’uQﬂﬂ’mmsﬁumﬂ
1ASIN1TNAINITEUUANENa19NIIYNT5Y (Telemedicine) dwsugunsalnsiaguainldaiuludiuy
(Development of central telemedicine system for domestic health check-up devices) lngiianuoy

AegU 4.3.1-4.33

4.3.1 \Un Browser YU waiun URL: www.medhealth-sut.com 9gUs1ngui1 Home Page

[ (%
Y

Fuxn AnduAdnIYL LOGIN Auuuyd iievinisidingssuy

medhealth-sut.com

ele latfc sa 2 0 are that allows

3U 4.3.1 Home Page ¥9338UU Web Application

4.3.2 M3uanIiatoya EEG Tu web application

Tudhnuildiinmsianniusenndndud msunisuananadoya EEG ngnuuiinilugudeya

'
a

YBI5TUUANINAINTIINTTY (FUN 4.3.2) Wnerldnuanansaionnisianiwaluusag Session Channel

=

wag Frequency b (5U7 4.3.3) Saaelinisuaminateyadulvog1adnmzinnzasuinduuasyae

¢ d' =

advayubiifanisiaszideyaiduldegnefivsz@nsam wenaindudausauansnisdufinidle

Y

v = o

sgmInnsiiudeya EEG igniuiinlasunnduasiang Jaaunsaldlunisssymunisvesnd udyayin

U [ Ag7}

& &

EEG liaenndesiuianssuimasmniunised wu n1sants maiuuasvyuia Wusy Tuduilaziy

a o

AsALRUNSIUNNTIded e Use U

o [ [ <

Wanangddudusunsiaui ko nnaedud Aot dure @ nsunIsuandNaLazIesIZy

o

(Y]

Toya Toyan1avinu EEG veaiUleiludldnussuuagudnanaingivnssy tnefldiunisviiausingg fsil
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o ausauanindudnlelunisiiudeya EEG vedusiaz Session uuwtiaule
o uanwntayaludedyy i 5 Feusnuuntniula

® uanslaya topographical Y@ees Syaaumunle Tugduuusuam

° LLama%agaﬁaaﬁm@ﬂmaaﬂuﬂugﬂLLUUsuaaﬂi’]WﬁmMimaUIéflé’

o musafenuaneyalanzosdayn i wauanmaeonintugULuunswild

® gunsnidentanslaYARNIEY1ALA (alpha, beta, delta, theta, gamma)

uazlansHaeonilugUuuun Tl

Session Selection

Select the Session
E01
Show Topo Map
Channel Selection
Select the Channel
AF3
Frequency Band Selection

Select the Frequency Band

alpha

interactive web app to visualise EEG
Data

Atool for gifted youngsters, mutant and human alike @

507778 -56.7482 | -50.

08650 23675 23675 (08650 -L7I0S 2712 22114

2 -108199 -108199 -87296 51463 20856 04526 25428

3 206612 285703 27.0430 249703 234430 23.0067

03533 19133 14063 06607 21817 21817

JUT 4.3:2 wiheansuaneravedIukenndiadudmiunisuansuadeya EEG
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Session Selection

Show Topo Map

Channel Selection

Select the Channel

AF3

Frequency Band Selection

Select the Frequency Band

alpha -

JUT 4.3.3 feg1an15uanINareIuLenNaLATUAIN Session Channel wag Frequency ldauiden

4.4 M33aNa feasibility study
Tama feasibility study vaen15viinrennUIdnszeglna anuinuel vesBowen, D. J,,
Kreuter, M., Spring, B., Linnan, L., Weiner, D., Bakken, S., Kaplan, C. P., Squiers, L., & Fabrizio,
C. (2010). NIH Public Access. 36(5), 452-457. laun
1) Safety: adverse events, assistance levels, tolerance
- Tunsideadedl linuaruiinunalaguueynismnasy S’Julﬂﬁamiﬁuvjﬁ
Tssmeunauaznisiiugmilng TnsoraadasaimsaufoRnuduugiuaznisinlg
ateUnansiEuazgNAed
2) Compliance with protocol activities: Treatment sessions, Assessments,
Sensor usage during treatment sessions
- fhoannsaiialadmuidivane Tuldssozinan anad wazanuiduduvosnns
#in Tnegtheanssadanailumsiinaunandiazain
3) Participant Acceptability
- fuasseuiuuaraulafiasfindaides esanddnilnudrannsoidul ity
Jyuanas

4) Efficacy Indicators
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- MIsUTEuURanIENUOINTRLUATYERON 1A InUsEIIU Ty Dizziness
handicap inventory Wuiieanasinsynsne Jalguanad

- MUsELHUNANISLIAY 10-meter walk test, timed up and go, dynamic gait
index WUAMUEINsElUNSRUATY

flensiafiamunisiiulaenisusziiu timed up and o Mé’aﬁyuqmmsﬁw
nMen e uaznsRfinmu 9 1 Weundsduaanisinmenimiinndsandine wui

HANSRUNATULINaAIREUIUAY 1 1hpu



unil 5
a3Unan1338 aAUTIEKEa Lazdalauauue

laAnwinanepainigiun1vin vestibular rehabilitation wuunisuynislng fu wuuiivinly
lsaweuia lawUseiy dizziness handicap inventory, 10-meter walk test, timed up and go Lag

v o =

dynamic gait index Lagindurund ulniraussvugnagau timed up and go 1uﬁm§mwgué’h

A ¥ dl

ndulumentangeunss vieteiund ludUislsanasniienatessvesfadeundu Nlseslsnfiaues

GRUVNE

5.1 aUNaUIY

Tassnsiaunszuuntsn ndisauagil uysenienislng (Tele-rehabilitation) d1v§unis
AnseiuagAnmuoinisvesiiasmenind Wunistaunssuunmsinmeamihsamalnawuuiuin
szuumanssilugtelseviaenidonaussdrundilussesiadsunduiitonnsiadeu Sufnenguiing
Homnsounsagmanssiaan saufufionsiniou lviuladn sihldendiun wasdeste
msdaldun Tnsemiadediiinguszasdiiie 1) Anwmanisviinisnwiisauuuidiunismssda (vestibular
rehabilitation) Tug{thelsavaenidonaussdrunds fiflensisdeu nedenaasinsgielsavasaden
aued 2 518 Mo muted s waz fenaadasgUislsanasnidenass 2 918 AFunisUnde
alna (3 2 nau Sun1sU1dA 30 w7 #id session, 3 sessions siRdUAIY WL 4 dUa W) Tne@nwing
merddnfeuazvdmhmennitansu 12 ase leud e1msiedou (wuudevany dizziness handicap
inventory) WagN1SNAABUNITLA Y (timed up and go test, 10-meter walk test Lag dynamic gait
index) wag 2) Anwimnuduiussgninmanisiiameismeamitnuuiiunismseia fuaduldih
duo4 luanedalu frontal cortex, motor cortex Wag parietal cortex Tnoaraulnifiianes uag 3) Anw
Aadululs (feasibility study) Tunasld web application im%’ayjamaﬂﬁﬁﬂLLazﬂﬁuIWﬂﬁaMQQLﬁa

v vy

PgUsuidiu amvfne waglinnienimiidamalng Weliddoslantalfidrdenissnsiugmisns
LLW%émmam‘Wyuw“LLazmamwﬂﬂﬁ’m

MNREaNIARes nuPMsvhneamiitakuuiuinmse dawadaseluil

1) an®1nN193938U (AzWUY dizziness handicap inventory anas) Hensvnenmi1Und sw.
(mean difference = 26, SD = 11.31) waz n1si1Uanialna (mean difference = 39, SD = 9.90)

2) annan (Gund) Aldlunisiduneaaey timed up and go nsdliAumufMnduNIUIt1aTison

W39 INIFYINNIEAINUITAT 53, (mean difference = 4.47, SD = 3.60) waz n1sUruAnalna (mean
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difference = 49.25, SD = 70.30) uaznsalAuvufindunsui1siung fansvhmen i iad o,
(mean difference = 3.32, SD = 0.06) wag N15U1UAN19kNa (mean difference = 52.64, SD = 73.27)
Tnewdetfmunfanudl 1 eundvduganmenimiinadsaarie wui fsasaanar Gud) Aldlumaify
NAdaU timed up and go ﬂszﬁLﬁumuﬁaﬂé’umwﬁwﬁéauLm Wansymenmiaai sn. (mean
difference = 5.03, SD = 4.21) wag n15U1UANI9bna (mean difference = 51.95, SD = 70.25) kagnsel
Lﬁumuﬁ’mé’wwmsﬁwﬁﬂﬂﬁ Hamsyneaned sw. (mean difference = 4.93, SD = 1.00) uag
nsunUannalna (mean difference = 53.51, SD = 71.10)

3) HRUAZUUUAYINATSENSAY (AvWuY dynamic sait index i) ensvimen e
75, (mean difference = 4.00, SD = 2.83) waz n15U10an19tna (mean difference = 7.50, SD =
3.54)

4) WWiusnsnga (unseeiund) lunsifiuszes 10 Was 5190159180 m0A0A7 0. (mean
difference = 0.11, SD = 0.21) wag n1sUrUanIalna (mean difference = 0.04, SD = 0.01)

5) ansvezan Guih) Tunsiiusyey 10.wms wan1synenmdivai sw. (mean difference
= 0.75, SD = 1.77) uag nmsurdanielna (mean difference = 24.75, SD = 34.29)

6) s uILANOUNT (cadence) Tunsiiuszes 10 WRg s1nsvinenmiadai sw. (mean
difference = 2.50, SD = 16.26) wag n15unUan1ebna (mean difference = 6.50, SD = 9.19)

7) ansuauAn lunsiiuszes 10 was sansvinenimdasad sw. (mean difference = 1.25,
SD = 0.35) way n1sunuanialna (mean difference = 8.50, SD = 14.85)

PMNAINAFDUANNAUNUSWUU Pearson’s correlation s¥wingwani1suseiluniemadn Ausyay
ma&ﬁ?{uii/\lﬂ?amm alpha, beta wag theta ﬁamaw%mm frontal cortex (F3, F4), motor cortex (C3,
C4) waz parietal cortex (P3, P4) fiAuaiznagey timed up and go flaukazndwvhnenmiiinasu
12 afs wumuduius s ey mea e fueauliihaues fasolul

1) wueh dizziness handicap score flanas duiusrunauliihateswazaniy Judundu theta
Fiiaty fauesiumis parietal $reiidulsanasndondue (o = 0.028) warduiusiundulnihaues
yauzias Fadupau theta AinTy Aausssumts frontal cortex 919l dulsavasnidenauss (o =
0.021) way AAY beta TLfiNTy Fiaueauns motor cortex 1eitlifulsavaenidonanss (P = 0.021);

2) wufl Smsufilumsiiuszesnng 10 wes Mifaty duiustuadulnihauesaezifunud
ndulumandrafisounss Jadundu alpha Fufiudu fauoswhuvuas motor cortex reitliifulsavasn
Fenaues (o = 0.004) uazduiusiuadulwinauesvusiunuindulunsudiiung daduaiu

alpha Miindu Aauesuvis motor cortex Gnsilulsanasndonauss (p = 0.008) Lag AAU theta
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[ '
a a =< I

MANTY Aaupsiiunds motor cortex 91971 lslidulsavaendenauas (p = 0.032) uag AR theta 9

% '
a o= =

ity fianessunia parietal $reitldidulsavaendonaues (p=0.045) way duiusiuadulnihaues
vourileas Fadundu alpha Pt (p = 0.018) uae theta Pt (p = 0.047) flaneaiumus motor
cortex tefilulsavasmdonaues;

3) wuinsuauinase 1wt (cadence) ity dutustundulwihavesunrgniu faduadu
theta Muituu Tiaussiumia motor cortex (p = 0.032) wa parietal cortex (p = 0.009) 4737 Hulsn
vasadenaues wazduiusiuaauliihauesvauziiumuindulunisninediung Sadundu alpha 7
Ty (p = 0.024) uag theta AinTy (p =0.019) FanoIuni parietal cortex Frafdulsavaen
Fenaues uazduiusiuadulviianesvngideas Tnonsdifunyuindulunisundrsisouunsaud
ndunias duusiuadu alpha fiiudu Tauessunia parietal vesauosiefildilulsavasnden
aued (p = 0.032) uag nsdAunuAINdUlUmMafiunAndinduanisas duiusiuadu theta 7
i favesiums parietal cortex vasauastsiifulsavaanidonauss (o = 0.012);

1) $runufinlumsifuszozma 10 wns diustueduliihaueswurgndy fadundu alpha 7

Aueeiumls frontal cortex Teilaildulsanasnidenaues (p = 0.022) Lag AU beta NauaIRIwAL

frontal cortex 4197 laidulsAraendenaues (p = 0.020);

=

5) szeza1ldlunisifuszesnig 10 was Nanas duiusiuadulniauesvazgndy Judu

a

AaU alpha Aauesiumnis frontal cortex 41eflalldulsanannidenauns (o = 0.020) uay AdU beta
auaaunis motor cortex 1eildilulsaviaenidenauss (o = 0.001);
6) szaeianldlunismaaey Timed Up and Go nsgldlatiuvyusinauluniaudnafoauuss

I

fanas duiusiueauliihauesvazaniu Fuduaiu alpha Naueswiiuns frontal 19 2 479 (Frafikl

WHulsanaemidenauss (p = 0.036), 9197t lulsanasnidonanes (p = 0.048) uay AR beta Naus
fumds motor cortex Isfildidulsavasnidendues (p = 0.006);

P Y a A a o 1Y) Yy a a a

7) szegaitglunismaaey Timed Up and Go nsalidlatauvyuiindulunisudeiiuns 4

anas duiusiumdulnihaussuazaniu Jadundu alpha Niausswiunus frontal cortex 4eiliiidu

IsAvaenldenaued (p = 0.027) LAz AU beta NaNoIdm MUY motor cortex F1eitluifulsavaonidon

auee (p = 0.002)

N

[y o

Feladninszuu web application @wsunisvinmeamiidnszezlna wazvagdeu feasibility

@22

study ¥8958UU WUI1 ANNUABANY AUABLTBILAYIT IV Ul N1T8aNT UV UdY LAY
UszAndwa agluinainuimela uagaunsainluldusslovisiold lnvasy d3delawmunssuunism

nennudansnawuuduiinssuunmmseiilugthelsavaenienauesdiumdslussesnadeunauind



213

91M539 38U 713 web application kar nan1sU1daYIeliUisdulafTukaze1NsInIsuanas wag
UAUNUANUFURUSTENINNaNSUSEun1ematnAurdulniaues F99siiuselovilunawny way

AnsunsirdagUlelsavasnionauesssislulusuian

5.2 N158AUTIEHANTNARDY
5.2.1 nMawSeuiiisusuAdeiiieaiu “Stroke” waz “Vestibular rehabilitation”

1.1 Elhamrawy et al. (Elhamrawy et al., 2021) lannaosdn vestibular rehabilitation Tu
funelsanasndenauesiiiniog hemineglect lngngumnass (n=16) Bnnieaimi1in session ag 60
WM (NMEAMUITARUUNINTFIU 40 U Uag Vestibular rehabilitation 97131 20 W19) 91uu 4
sessions AiRdUAM WY 4 dUA foRIENITYIINIENINUITARUUNINTFIN 60 U1 F1UIU 4 sessions
sedUnY UL 4 dUnnsi WisuRunguaiuay (n=16) AlafléRln Vestibular rehabilitation wlé¥un1sei
MEAMNUITARUUNINSEIY 60 U7 TIUIU 4 sessions FiRdUAY wiu 8 dUavi Tanalag Gait analysis
(svuundaa Microsoft Kinect V2) nuinnguitléin Vestibular rehabilitation iiulsadu Sd1unuduas
svezfmuntuethaditeddynisada

1.2 Ekvall Hansson et al. (Ekvall Hansson et al,, 2020) 1o naaaail n Vestibular
rehabilitation TugfUelsavasaidenauesiiiinngdaiou (Dizziness) Inongunnass (n=12 ; usn3y
n=19 #iau1 Dropout 7) ¥IN18AINUITARUVNIATEINSIUAY Vestibular rehabilitation 1u session
WFeatu 2 aderadUnnd uau 3 deu nquAuAL (n=10; w3n$U n= 13 slau Dropout 3) ¥
e ItkUUIATEIU 2 ASiadnnii wiu 3 Weu Tanantsvnaeafiu Activities-specific Balance
Confidence (ABC) Scale, Berg Balance Scale, Functional Gait Assessment (FGA), EuroQol 5

Dimension index (EQ5D index), EuroQol 5 Dimension Visual Analogue Scale (EQ5D VAS) wuin laidl

1%
Ya LY

ArmuanAssEenguegteditsddameada fidelduansnruniiuieatunaiin Tusissdsun
ananainses Seon9vinltldiuanuunnsng wasdu Feasibility wusl Dropout ann wenanniLdui
danedn §3delailelRsoagBoavessenlsnann CT/MRI uazllldszynandiléluisas session nsiln
1.3 Mitsutake et al. (Mitsutake et al., 2020) ¥INA1SANBILUY Systematic review WA gy
n15iln Vestibular rehabilitation lugfihelsavasmidenauss Tnouanssagui 5.1
1.3.1 Balci et. al. (Balci et al., 2013) (Balci, B. D., Akdal, G., Yaka, E., & Angin, S. (2013).
Vestibular rehabilitation in acute central vestibulopathy: A randomized controlled trial. Journal of

Vestibular Research: Equilibrium and Orientation, 23(4-5), 259-267.) A ﬂ‘msj}’ Uae posterior circulation

stroke SreglRgUNGU WIBUWEUNGY Vestibular rehabilitation (n=6) fungs home exercise (n=13) lag
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Wa 2 ﬂﬁjuﬁlﬁ $U intervention 2-3 sessions AOEUAM U 6 §UAIY WUI1 Berg Balance Scale (BBS),
Time Up and Go (TUG), Dizziness Handicap Inventory (DHI), Dynamic Gait Index (DGI) Aduluits 2 ngal
oeaiiodndy Tneiitunes fu

1.3.2 f3deldmunuissunssuAsaiu Vestibular rehabilitation Tugtaelsanasaiden
auaﬁwzﬁuﬁauwa‘”u (Mitsutake et al., 2017) (Mitsutake, T., Sakamoto, M., Ueta, K., Oka, S., &
Horikawa, E. (2017). Effects of vestibular rehabilitation on gait performance in poststroke patients:
A pilot randomized controlled trial. International Journal of Rehabilitation Research, 40(3), 240-
245.) LU%'EJULﬁﬂUﬂdM@?ﬁﬂﬁﬁﬂiﬁiﬁ%U vestibular rehabilitation (n=14) ﬁumjmﬁlﬁ%conventional
rehabilitation (n=14) wuinlaifiAnuunndsesefideddafvifunanisnageyu 10-meter walk test
wag timed up and go test WagA1 standard deviation maa%aagaﬁ’ma'nqaLﬁ'aLﬁ&JUﬁ’Uﬂ'w mean
WBN1NH Dynamic gait index score 71 baseline WeuAunaarnATUNN sessions 7 3 &Uai fien p =
0.49 1ndfu 0.05 10 FsA1alaan Purueaalastesiulilunuidesingn

1.3.3 Tramontano et. al. (Tramontano et al., 2018) (Tramontano, M., Bergamini, E., losa,
M., Belluscio, V., Vannozz, G., & Morone, G. (2018). Vestibular rehabilitation training in patients with
subacute stroke: A preliminary randomized controlled trial. NeuroRehabilitation, 43(2), 247-254.) Anw
fuaelsanaondenauessteziou 6 WWou WSsufiaunguiils vestibular rehabilitation (n=13) fungaitlé
conventional rehabilitation (n=12) Taeiis 2 ﬂzjuﬁlﬁ' U intervention 3 sessions AadUA UL 4 §UA%A

o v

WU 10-meter walk test Lifdului 2 gy egditday

Study (Author. Participants Exercise intervention of vestibular rehabilitation Outcome PED
Journal. Year) scale ro score
Size (n) Age (mean) Sex (% female) Diagnosis  Days from Contents Frequency Duration Session
onset (days) (per week) (weeks) time(minutes
per day)
Balci BD. J E:6C:13 E:560C:640 E 66.7C:769 Stroke E: 65C:9.0 * Vestibular adap- 2-3 6 20-30 Timed up 6
Vestib Res. 2013 (PICA tation and go test
and SCA) ® Specific balance Dynamic
exercises gaitindex

® Eve-head coordi-
nauon exercises

Mitsutake T. IntJ E:14C: 14 E:676C:68.1 E:214C:21.4 Stroke E:524C: ® Vestibular adap- 7 g 20 10 m walk- 5
Rehabil Res. 64.1 tation ing test
2017 ® Specific balance Timed up
exercises and go test
Dynamic
gaitindex
Tramontano M. E:13C:12 E:63.1C:65.1 E:385C:66.7 Stroke Eand C: ® Vestibular reha- 3 4 20 10 m walk- 6
NeuroRehabilita- over 180 bilitation with ing test
tion. 2018 exercises aiming
at enhancing gaze
stability and

upright postural
control

C: control group: E: experiment group: PICA: Posterior inferior cerebellar artery: SCA: Superior cerebellar artery.

JUT 5.1 MInuninssanssuiiinelvesiumsiln vestibular rehabilitation TufUqelsevaeniianases
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dowssuiiieu funiadefidiue Tasimsised Svenaaiasidulsavaondenauos
dunesvegiadoundu Ssdtgymisdeusaznisvseia silvimuitaednnulios mavasesdsdidnasidu
case series Ingnanmvageunnain Wululumaneatuiu vuidevss Bald wazmne (Baldi et al., 2013)
§afvmnanaiasiifulsavaondonauosdiuinessesdsundy 1R nnen i TaLUUR U1V
(vestibular rehabilitation) 12 - 18 A¥a Tuan 6 Ui uenidunguiiiin Tu sw. waznguiiinneawinda
svarlna wuin Weussidugie dizziness handicap inventory, time up and go Wag dynamic gait index i

ArLUUATULEN 2 ndu eg1aldudAy Ineftunes AU Bspdiedunanisveasdulasanm 3Ty mudi

WaUsziliunly dizziness handicap inventory, time up and go uag dynamic gait index A¥usNATWITY 2

nay

g

yenantu nansvadeumeeaiin Wulvlumadiontufu muiseves Tramontano uay
ARz (Tramontano et al,, 2018) FafnugUaelsAnasnidonausssvoziou 6 Wou Wisuoungwi 1§
vestibular rehabilitation (n=13) ﬁ’UﬂﬁJﬂJ‘ﬁllf’# conventional rehabilitation (n=12) Imaﬂga 2 ﬂqlzu‘ﬁllﬁ U
intervention 3 sessions AadUAM Uu 4 FUAY wudn 10-meter walk test laifidulusts 2 nay g1l

o w =

JodnAey Feansiunani1Tveasdlulasin1sITeUTINUN WeUsediune 10-meter walk test LAINISLAUA

¥

Judnaeluvianguiiln Tu sw. wasnquiEinnanwitaszezlng

AU NSHNMEANUNTALUULETUNTNIIA EINa0EIUINADNTANDINITINIU WAy LNy
ANANINSO UM TAUNTIRT waemaAnlugUiuunen wu Pudnauns wuiudses wuduacdiule wla
PnAzULRRTUlUNTUSEEY dizziness handicap inventory, time up and go lag dynamic gait index u

daatiasransiiumIuasalunsiuse Tunmsueaeu 10-meter walk test

5.2.2 maSeuiisusuideiiiieativ “vestibular” uas “EEG”

5.2.2.1 Lee Pollak et. al. (Pollak et al., 1998) (Pollak, L., Schiffer, J., Klein, C., Giladi, R and
Rabey, J. M. (1998). Quantified EEG in patients with vertico of central or peripheral origin.
International Journal of Neuroscience, 93(1-2), 35-41.) la innas@nw EEG Tu N:U 1% Brainstem
stroke #iflo1nsAadou 1wy 17 9 wilinuifianinunivesudnasine (Focal EEG) lalu EEG

[

Welanuwiuan Wumsgmsiidunisnisdedyau Vestibular (Vestibular projection) lueauss

ee €@

=

12 $neeaniiavnne (Widespread) anudiiniseslsafisnuimis Brainstem vestibular pathways
5.2.2.2 Chun Shu Wei et. al. (Wei et al., 2011) (Wei, C. S., Chuang, S. W., Wang, W. R., Ko,
L. W., Jung, T. P,, &Lin, C. T. (2011). Implementation of a motion sickness evaluation system based

on EEG spectrum analysis. Proceedings - IEEE International Symposium on Circuits and Systems,
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1081-1084.) loawaunszuunsratannza1tzUrgannnismasuli (Motion sickness) Taeld EEG 32
channels Tagnuindin1siUa suwladvad EEG Tuusiim 5 suniavasause huusia Motor cortex,

Parietal waz Occipital LanaFagUTl 5.2

A s02 . . 80T s0R..
Lt e oPew
.ﬂ%. s&: ' u?{! “:é
b ;
'r .__." !'_l"
y. v . Y V-
B. A 9 < X kY
Panetal sil’_.. ‘1; ﬁ‘;g\ ‘1;2\'\,
Ll
s0%. . o ad
-y X XX
R'lght Morte lf: j ER | s1: = 91\__:,.\ s1é.——,,_“
RHP®
#1930 w22 e i » =
&y
D.
Occipatal
: 4
Occpital
Midhne
Fiz3 (A)E) are five brain regions hizhly comrelated with modon sickness

JUN 5.2 S awed 5 dduilduiusiu motion sickness
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5.2.2.3 Shang-Wen Chuang et. Al. (Chuang et al., 2016) (Chuang, S. W., Chuang, C. H., Yu,
Y. H., King, J. T., & Lin, C. T. (2016). EEG Alpha and Gamma Modulators Mediate Motion Sickness-
Related Spectral Responses. International Journal of Neural Systems, 26(2), 1-14.) 1o 10158 nw
m’;zﬂwmﬂmim?{aﬂm (Motion sickness) wudwﬁmuﬁmam?{uamawﬁm Alpha e Gamma Tu
USLIU Motor cortex, Parietal Wag Occipital
5.2.2.4 Benedikt V.Ehinger et. Al. (Ehinger et al., 2014) (Ehinger, B. V., Fischer, P., Gert, A.
L., Kaufhold, L., Weber, F., Pipa, G., & Konig, P. (2014). Kinesthetic and vestibular information
modulate alpha activity during spatial navigation: A mobile EEG study. Frontiers in Human
Neuroscience, 8(1 FEB), 1-12.) lafinwin135uskagmainidiunianiaun (Spatial navigation) Ty
fl Vestibular uag Kinesthetic feedback Ingwuin vaugidumsudangy aziin1sanasuesna uaesvia
alpha Tuaueausiaad parietal, occipital wag temporal @ennasenu Visuo-attentional process fidaq
yhamniu venand luasesduvideuinading wWelideyadu vestibular usildlidoyadiu
Kinesthetic avilvinauauewia alpha i
nseenmdinenionsviianssy Sanuduiusiunisidisves adu low beta (13-22 Hz) uag

N158Ma9994 high beta (23-30 Hz) F 9duWus TUNSEUIUNITNNTS AR (Smit et al,, 2005) N158A21Y

Y

Y s

aszmtnEdandeutasiniinnuaion duTusiunisanames Ady alpha wazmsinduves Aau
beta (13-30 Hz) (Bonnet & Arand, 2001)

yauzwIsnnIsTnasiiy fadusariidnsldaueegiannlunssavime nuiduiusiu
nsfindu thetaﬁLﬁwﬁu fianesusion supplementary motor area (SMA), anterior prefrontal cortex
(PFC), anterior cingulate cortex (ACC), Lag bilateral sensorimotor cortices (M1/51) Wagnua18in1g
anaIved AR alpha flaneaudians SMA n¥ouiu nsanasves AAY beta fiauesudians ML/S1 veq
auostransed v mdsduuuity demsnaiaiuuds ssddindy thetafiiind uiiauesdu
prefrontal cortex (PFC) (Solis-Escalante et al., 2019) nM1sfinaiiuktiniutaaaatiadussozane faus
Msnaiasity auienisiaeenaniiy Benin qait cycle WUIURIEIAY AAY theta flenauadly 999

a1 oA

gait cycle wazilAfiutuiiauesdin anterior cingulate, sensorimotor wag posterior parietal lagLanz
ptsbaiiewduiunisann (Bradford et al, 2016)

finsfnwinisasuudaswesnauliiinaues lufUaslsanasnidenaues fim1519i 5.2
(Sutcliffe et al,, 2022) wui1 67% vesgitvazil Adu delta was theta fiaudu waznudn Snnsanas

U 1 U dl 1 dl
YDIDATFIUTENIN AGYU alpha 7D ARU beta
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Lim wazAME SIUTINIATIBIRANITAN WAL EEG wazmsiiulugUielsavasnidonayss
(Lim et al,, 2021) wuindnsiiiued EEG 981909 9fianesusiie frontal wag parietal wazauly

AUUINSTVDIAAUADINANDY 2 119 FURUSNSLAUNTwazliuag

v
v

de3puiteuiunanisnnaasulasinisided eausldsd
1) Ins9n19336il nueh dizziness handicap score fianas duiusfuadulwihauesunzandu 3
Jupdu theta Mty favosiums parietal Sreilfulsamasnidonaues (o = 0.028) uazduiusHU
adulnlihavesvazias aiundy theta MfinTy Rauosiiumia frontal cortex 19iilaidulspnaon
Banauns (p = 0.021) uaz Aaw beta Ty Aauasiums motor cortex F97iliidulsanasniden

aues (P = 0.021)

INFUN 5.3 uanausiianesilinedtu vestibular (Hewett & Bartolomei, 2013) uag M15197

5.1 uaniegagUlglsmaudniidlonisnie vestibular 913U 14 518 dunasunus EEG NlninUng

v ¢

WATEUNUSAUDINNSINNLANWAELUU vestibular MR P3, P4, C3 way C4 (Hewett et al,, 2011)

A supramarginal gyrus

cingulate precuneus

gyrus o Penfield and
Kristiansen, 1951

© Penfield, 1957

O Smith, 1960

# Blanke et al., 2000

* Blanke et al., 2002

®» Kahane et al., 2003

A Wiest et al., 2004

hippocampus

superior temporal gyrus

U7 5.3 Ui vestibular filenslasmsnseduasaadlidin Tufihelsaaudn; dunsnan Advauas
3179 LLﬂmﬁx‘iGﬁLL‘Viu'\‘iiEJEJIiﬂ‘ﬁL“lz]uéfuﬁ’]Lﬁ@%@ﬂﬂ’]iﬁ@am%ﬂﬁﬁﬁﬂﬁ’]ﬁLﬁﬂ?ﬁUﬂ’ﬁ%ﬂﬂ’J’]ﬂJiﬁﬂgﬁu
vestibular (epileptogenic lesions responsible for vestibular sensations); @m?lﬁuuﬂmﬁ@ﬁ%mﬁﬂﬁlﬁa
nszAuaNeImelnNiudwliinn155uiialionssennu vestibular (cortex evoked vestibular illusions)

Tuffthelsmasdndiiiuey (Hewett & Bartolomei, 2013)
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warduNusIUaINSYNNTanwaEUU vestibular (Hewett et al,, 2011)

Clinical and EEG data of patients.

a

NAUNG

Patient Age Family history Semiology (subjective and objective)

No. Hand? Sex Onset Diagnosis Vestibular Visual Other

1 L M 43 44 No Rotational vertigo Object transposition Nausea, malaise, fatigue

2 R M 15 26 Cousin with epilepsy Disequilibrium No No

3 R M 20 22 No Rotational vertigo Flashing lights Nausea, limb paresthesia, bursts of body heat,
headaches

4 R F 31 32 Sister with narcolepsy Disequilibrium Color images Premonition, body tingling, anxiety, heat in chest

5 R M 29 33 No Rotational vertigo No Whistling and flowing sound L ear?, nausea

6 L M 17 24 No Rotational vertigo No Body paresthesia

7 R M 42 48 No Rotational vertigo No Sensation of levitation, derealization

8 R M 59 59 No Rotational vertigo No Ascending heat

9 R M 10 14 No Rotational vertigo Visual changes Nausea and headache

10 R F 25 29 Aunt with psychosis/ epilepsy Rotational vertigo No No

1 R M 18 19 Cousin IGE, 2nd degree cousin (?) Disequilibrium Blue colors, autoscopy Palpitations, thoracic heaviness, throat, facial
paresthesia

12 R F 12 17 Uncle with adolescent epilepsy Disequilibrium Micro/macropsia, occipital Malaise

complex illusions
13 M 17 21 No Disequilibrium No Malaise, heat
14 R F 34 39 No Rotational vertigo No Heat, malaise, nausea

S, spike; SW, sharp wave; SAW, spike and wave.
% Hand., handedness (R=right, L= left); LOC, loss of consciousness; GTCS, generalized tonic-clonic seizure; IGE, idiopathic generalized epilepsy; ORL, otorhinolaryngology; CBZ,
carbamazepine; PGB, pregabalin; LTG, lamotrigine; OXC: Oxcarbamazepine; LEV: Levetiracetam; VPA: Sodium Valproate.

Objective Seizure Previous EEG Treatment

Fall LoC GTCS Other emency s

No No No Vomiting, pallor Every 2-12 wk Cardiac, ORL Right SW and S (T6, P4, 02) CBZ

Yes Yes Mo No Every 2 mo No Right S (P4, T4) PGB

No No No Pallor, vomiting, 1y Cardiac Left SW (C3, P3) Nil
trembling

Yes Yes No Vomiting 2y Cardiac Right S (T6, P4, 02). CBZ, now LMT

No No No No 3y ORL, cardiac 3 seizures in right (C4,P4,T4,T6); OXC+LEV

asystole for 10-15s

Yes Yes Yes No 1/mo Cardiac Right SW (TG, P4, 02) VLP + LMT

No No No Ataxia 2y ORL, Cardiac Bilateral SW (T6, P4, 02, T5, P3) CBZ

Yes Yes No Vomiting Once Cardiac Right and left SW (P4, P3) LEV

Yes Freq. No No 4 or 5/mo No Left SAW (T5, P3, 01) VLP + CBZ

Yes Yes Yes Fixed stare, vocalization, 3in5y No Right SW and rhythmic theta (P4) Nil
incontinence

Once Once No Vomiting 2/mo No Right S (P4) LEV

Yes Yes Only first Hyper-ventilation Every 2 mo No Right S (C4, P4) LMT 4 VLP

Yes 3/4 3/4 No 4indy Cardiac Right S (P4) CBZ

Occ Occ No No 1/wk Cardiac Right S (P4, Te, 02) CBZ

ANDIEIT VUL B2A U vestibular %a18UI L8 WU USEIL premotor Tu the frontal

cortex WarUILIN parietal kay temporal kag UIKIAL parieto-insular vestibular cortex (PIVC) %a PIVC

Talies5udeyga vestibular LAGISUR YY1V NTILUY somatosensory Laz optokinetic. Tudanuin

PIVC &aagusianiinegnuad Insula wawstduuinamdnueasssuy vestibular cortical system iiasand

o o | a A | ] a A A o Yy o a )
ALY auTe a7 vuwUdulUN vestibular brainstem nuclei kaLAUDIUS LIUD UN VTINUIT LA 821U

vestibular lngdyayias vestibular M141g lateral parietal cortex dinNudAgAoN1TFUIAIUMLII19NY

WiguAu @9W0d0Nn18UN LagAUDIUITIIAMD UNVINTnUNTIAvadun1Tsudyaued vestibular taun

temporo-parietal junction, somatosensory cortex, posterior parietal cortex, insula, tha e W 9@ 23U

lateral wag medial @9 frontal cortex (Kluge et al., 2000)
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¥
[y a v =2 1

INVNAU @DAAADINUNANITNARDILUIUITERTINUIT NAINNA1EAIMNUIUALUULTUNITNTIF

= IS =

M inieuanas duusiuiivuzqndunud fadulwiiaues theta Masuly 1 parietal cortex
Treiiulsanasnidonanes 1109970 parietal cortex ABITaIRUNTFUSAIU vestibular 1y 159
Jadeu wamsidnlaaanas) (M5edl 5.1) WedmnuAnunAvedlsanasaidenayssiliauesd niidu
lspraeaLdanaNodvInden YililAnAUEYEUsasAIMUTTAaIm Vestibular ﬁﬁ'ﬂﬂé parietal
cortex (P3, P4) Fsiidulsaviaonidonaues HI8AINI MSYMEAMNIUALUULTUNSVSIf AT e
AA theta Y84 parietal cortex fanany Saviliannnsiadeyaes vestibular ﬁﬂﬁzéjﬂﬁﬁiﬂﬁau

PAIHNNYAIMNUITALUULUNISNSIFILAINITINIIUANAY FUNUSAUNVULUIBINUTNITHRNUDS

v A

ﬂﬁu theta ﬁamawﬁ’%mﬂﬂ frontal cortex LLazﬂ’]iLﬂIMJa\‘l ﬂﬁu beta ﬁamaqﬁ%mm motor cortex Y1
Lidulsaraendenaues 9nuisefiniuun wuindlelinngnasasituugs axdafindu theta Mingud
au3a7U prefrontal cortex (PFC) (Solis-Escalante et al., 2019) LaznsiAunsEmTnaed wndeu
FuusSFUNMTANTUYes A beta (13-30 Hz) Bonnet & Arand, 2001) §338A1A731 Msinenwd1dn
LUULTUASNSIFTefiuAaY theta fiauassunud frontal cortex wag finmdu beta Tiausariinuys

Y ' a a1 = = o q v ° . a
motor cortex Asna1 Tuanesdniluidulsavasadenduss Feviliannisundyeiu vestibular 310

Ay Quannszaubiadew) Tuated@niidulsavasndenayey

au & A v < a A a X v v N
2) 1A594n157988 WUl 8nsu5luUNISIAUTEEENG 10 1WAS TILNNTU ﬂ@JWUﬁﬂ‘Uﬂau‘lWﬂ’]ﬁN@\‘]

3 A

auziunumInaulunsdIsoeulse Butupiu alpha MfinTu Naueeiumis motor cortex 4149
v

Luidulsavaendonaues (p = 0.004) uazduiusiuaauliihauesvaziRumyuiinaulunswdaiung

Fadumdu alpha Afindu Nausssiumis motor cortex F1amdulsavasadonauas (p = 0.008) uay

'
a

AAU theta LAY Tiauoilmis motor cortex 1siluidulsanasnidonauss (p = 0.032) uwag AA
theta MUY Nanossiunie parietal 9197 ldidulsanasnidendueos (p=0.045) uay dURUSAHU
maulniauesvnzisas Fudumdu alpha MiLTuU (o = 0.018) way theta AaTU (p = 0.047) Newos

FIe motor cortex TanlulsAvannLdanauad

aupsdumUANNTUTUSHISTuNEIAY 87l mesencephalic locomotor region Tuasesdy
midbrain (Gatto G, 2018) lnefinguisaduszamitoganelu pedunculopontine nucleus dmiuaruay
Famensiiudi §3 pedunculopontine nucleus ﬁ%uﬁmmﬂmﬂizaﬁwﬂﬂﬂ basal ganglia ay medulla
uaz naulwadUszamiiegniegly cuneiform nucleus @miuaIuAuTmIzNITAUSY 39 cuneiform

nucleus U5Udea1adUszaImMan periaqueductal grey ag inferior colliculus Imamimuaum’mﬁa
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lun1siiy iinenniwad Ussatmna i d edyauszame uluniediuanes Wiy lateral
paragigantocellular nucleus Tgusvamladunas (spinal cord) @1%3U motor cortex dunumaiuay
Jamgnsiiut Ingdsdyayinuszam iulunie basal ganglia #1ulug pedunculopontine nucleus
fatfu namunsLfinees alpha wag theta 9 motor cortex lulassn133ded Ssaenndasiunsaaunu
nsArndueg1adi wioldlie vaduiundulunisvagey timed up and go WAL UL LAUNI UG
ndulumandefigounss sududesdinsldndaiunidundnlunsmuingy Fmunaiutuves
AdU alpha Aiaussiums motor cortex tnafilsiifulsanasaidenanosdaiminiiAsafunisaiuny
mMandeulmuesnineund uarlumnssiuiia sagfiuvgudindulunmedreiung Sududesdng
THardefiseunsadundnlunisnyudindu Tamunnifiuduves adu alpha fiauessumnis motor
cortex Ffitdulsanasnidonanssd simihitAsfunisaiuaunsied eulnvearidnefiseuuss
uenantuiiesandedddvinsiiseunsadurman viligaeseddaniumsBumuiangu Ssdins
Lﬁmamﬁu theta ‘1'7i motor cortex Wa¢ parietal cortex maqamaasﬂ’wﬁiﬁlﬂuiiﬂwaamﬁamum
aonndastuaidefiium finut Adu theta fiistiuflavesenaduiusiunisimnariastuiiuoeig
sfundlagauesUiudnuaznisnailiaenndesfuaniniiy (Stokkermans et al,, 2022) TngAdu theta
Suusu nsiTemenevausradssuniuidiunlaglalaainnune (Solis-Escalante et al,, 2019)
(Varghese et al., 2017) (Bonnet & Arand, 2001) Yonaniu parietal cortex @aNaNDNITANTIONDNAN
il (spatial attention) Fadlefinsandesefitanuil axinisiiuves alpha \edudsnszEuanns
voadiuluituiidliaula (unattended space) (Kizuk SA, 2017) ag4lsnd Tulassmsidod ldwunnsidia

v 6

w84 AAY alpha Tu parietal cortex AduUS USRS IS UNSIAY

(%
= ! o 1%

3) 1A59n5338U Wudndwauinme 1 Wil (cadence) Mviindiy duiusiuaaulviadesvazgn
fu Fadundu theta MANTU AauserIumLs motor cortex (p = 0.032) LAy parietal cortex (p =
0.009) Feidulsavaenidenaues wazduiusiuadulnihauewaziAunyuiinduluniandeiung
Fauniu alpha LiinTu (p = 0.024) uag theta MU (p = 0.019) NaULIAILWUS parietal cortex
£ A ) A LR Y o o a a (Y v £ =i
Panulsaaenifenayuss wavduiusiuadulnihauewaedas Inonsalifunyuiindulumeauidn
1 1% [ ™) v v 6w a a a d’{ a o 1 . v P (=
FOULTIAINAULUIAY FuusuAGY alpha ALY Nauewinums parietal vesauest1anliidulsa
naeadendied (p = 0.032) Wag NsallAuvyuiINaUlUNIITIUnARaING UL IR duiusiuadu

theta TLiiNAU Nanssiumns parietal cortex vasauasdifuliavasaiionauss (p = 0.012)
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defiansaniieniu Srunufndeundiifiut uduiudfunsiufiduasstunsiy nanisvnass
aoARADITUNATETuL Finudn Aau theta Mt ufiaussenaduiudiunsininainastuiiuegng
SuaslaganesUSusnur AT NATITaenAdasuaN NIt (Stokkermans et al, 2022) TagAAw theta
FuWusAu n1sfisnamenevausssedssunuiidiunlagldldaianune (Solis-Escalante et al, 2019)
(Varghese et al., 2017)

yaiiungudndulunendsiung desldurdreiseuusadundnluniamyudangu 39

H0AAABIAUNITNUIITIUIUN IR DU TR LT UFUANUS AA U alpha ALY (p = 0.024) Lay theta

'
a

LAY (o = 0.019) NidNBIALNUS parietal cortex LH8931n parietal cortex @4NARDAITINTOADNAN

Wuil (spatial attention) laATw (Kizuk SA, 2017) @udefinisandesofnaiun aziinisldurtefioou
< [ Y [ ydqy

wsadundntunismyuinaulanavu

Tumessiudiy nsdldumudmndulumsdnafioauuss fesldudreaiiunfdundnlunismyu
fnau duusAuAdY alpha MANTY NausIr1unls parietal vesanosireiluiulsavaondonaues
(p = 0.032)

& = 1 1 a v dﬁl PN . . [ % § o a a a é/ a
YULUIAY UNITINIBADNAANUN  (spatial attention) FUNUTAUAAU theta NEWUYU NALUDI

AUUUY parietal cortex vasanast19Ndulsanaonidonauss (p = 0.012) Lilo9a1n parietal cortex

[
[y

AHNARDNNTINTOABNAANUN

a) Tassms3¥ei wuirdnuimlunisfuszesns 10 wes Suiusiuadulwihauosmegnby
Fodundu alpha fiauessumis frontal cortex P97 lidulsavaanidanauss (p = 0.022) way A
beta fiauaswuvis frontal cortex T1eilifiulsavasnidonayes (p = 0.020)

Gwin wazaniz nuieauliiihates alpha way beta Tnswasunvaniunu aaneseuvednis
LAY (gait cycle) (Gwin et al,, 2011) (E‘Uﬁ' 5.4) UBNANTU N3EAUASEMTNE A suIndauLazLAn
ANUASEA FuRuSAUAITanaswes Ad Y alpha LarnISi T uves AR beta (13-30 Hz) (Bonnet &
Arand, 2001) lulAsans398E wuinsuauAalunsiuszoeng 10 wns Smiusiuaaulniauesvnse
anfu dea5unelddn frontal cortex i LA safunismuaunisad eulua dedu wdsnasin
mMenmUn ziiinLaNIves frontal cortex drsiliidulsanasnidenanes Fadudmmuny

N19A1V89VITUNR VARSI TUMIEUIT1UNR LS UIIUIUA ALY
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Alpha (8-12 Hz2) Beta (12-30 Hz2) High-Gamma (50-150 Hz)
LOFF LON ROFF RON LOFF LOFF LON ROFF RON LOFF LOFF LON ROFF RON LOFF
05 05 05
@ L \ ) - o * % ——Right Sensorimotor
S\ v %
:‘: 0 \ / A // : ° /:'\\\ /\ 2 0 \ /> — Left Sensorimotor
7] /_\‘ 7 \ / N e / Posterior Parietal
E 5 o — Anterior Cingulate
w
-0.5 -0.5 -0.5
0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
Percent Gait Cycle Percent Gait Cycle Percent Gait Cycle

U 5.4 madsuulaseduliihaueanudsmensiAu (Gwin et al, 2011); gait cycle 3uuazduan
e left toe-off (LOFF). @ag left heel-strike (LON), right toe-off (ROFF) uag right heel-strike (RON)

5) 1n59N193981 nuIszegnafltlunsAusseznig 10 wes fanas dunusiunaulningues
Yuzgndu Jadundu alpha faussumis frontal cortex 4anilailulsaviasndenauss (p = 0.020)
WAz AAU beta NauBIRILIUS motor cortex T1arilaiilulsavasnidonauns (o = 0.001)

¥4 frontal cortex Way motor cortex 4197 Lt dulsanaonidonauss dndadiarununis
WA ulNIV8IT1UNR MY USVINNEANUITALAINUIT S28LaItlunISIALSEEENIe 10 LWAS

QQAJ Y [ a 4 a o vdd”l Y v 6§ v d' a a
anas daandunusiunisivitrsunfivinanulanau Feduiusiu nsilasunlas Aau alpha Naues
funns frontal cortex elilidulspraeniionaued uay AdU beta auoefi1umia motor cortex 414

Mo’ I~ [ 1
WINLUUISWW@@WL&E]@?{M@Q ANNAI

6) lnsan15338l nudrszeziiarianadlunisvagey Timed Up and Go nadidl alfumsyusa
ndulumenndnsiiseuuss duiusiuaduliihauesvazqndyu Jafundu alpha Aaussdumia frontal
W 2 419 @neildifulsanaenidenaus p = 0.036, FrefidulsAnaondonauss p = 0.048) uaz AAY
beta fiaupswuvus motor cortex P1afilaidulsanasnidonauas (p = 0.006)

74 frontal cortex uaz motor cortex 4197 lalidulsananaidonauss Gnindauaunis
waeulmvesdiand fadu ndwhmeamiivaudmuin sseznatiianaslunsmageu Timed Up
and Go nsdlidleifumuiandulunismdnsiiseunssil anirdutusfuntsdandrsundvineuldadu
d1m3u frontal cortex Tuililiulsaviaenidondas AAITIEAUANMTTUTTITOULTUMEEUFINAY

7) Tasams3deil nuirszeznanilldlunismege Timed Up and Go nsdidleifumsuganduly
neuefiung fanas duiudiuedulniihauesvargndu Fadundu alpha Aaussiumis frontal
cortex Freiliilulsavaanidonanss (p = 0.027) way AU beta TauawwILY motor cortex 137l

Julsaviaenidenduns (o = 0.002)
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¥4 frontal cortex Way motor cortex 41971 L ulsanasnidonauss dndaiarununis
WA UlMIVBIITIUNR AU MaIN1EAINUITALEINUIN Seezanfianaslunisuadeu Timed Up

and Go nsgidiaiiunyuiinaulunnsdnsiisauunssll manduiusiunisividnsunfianulanau

5.2.3 M3uannaluiiuewnaindy

wannAiadugnitamduainlassnisiamssuuaunatslnsasnss (Telemedicine) dwsy
q‘dﬂiaim’mqsumwi%’muiuﬁm (Development of central telemedicine system for domestic health
check-up devices) imsuanswadeyaiinly (wu e 81y szoznanfilulsaasaidenauas wuLAzY
Hrefigounss Tsauszdd oriliusedn) uaznansnsIauszidum iy uaze1msiadou vostae Ud
web application lng lneildnwaegaegy 5.5 - 5.7

- 1Um Browser YU kA WU URL: www.medhealth-sut.com 98U51n91ii1 Home Page

Fugn ANUUAGATYL LOGIN suuuyd 1ievinn1sidngdssuy
- NsuanINaTaYa EEG lu web application: luduillatinisimuiivwenndiadudnsunis
wansmatoya EEG Mgntuiinlilugiuteyavasszuugudnatalngivnssy (3UN 5.6)

Y

- Tnggldanuanunsaidennisuanssalulsag Session Channel wag Frequency 1@ (U7 5.7) @

| v v o, 1 ° = ' o Y a a v a
Hglvnsuananatoyaduliegndninizivaintunasdisatvayulinianisieneiteyaiduly

Y

1 a a a
28190 UTLENTN N

medhealth-sut.com

| s ftware that allows
ote care to patients.

3U 5.5 Home Page 19433UU Web Application
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wWhunneddydmnsunisimuniveenndinduilfeilutemsdnsunisuaninanasiiassn

Joya Toyan1ainu EEG veaireiludldinussuugudnansinsavnssy tnefldunisviausing dsil

o aunsanansnauInlelunisiivtoya EEG vewsas Session uuntiIula
o uanwntayaluredyy i 5 Feusnuuntniula

e uansfayn topographical vestesdaaisunald luguuuugunm

o uansdeyatesdyaaeeniiluguuuuesnsmiiannsonoulals

e musndenuansleyalaniztosdyan waskansaoaniluguwuunTmla

® unsafienLaAnslBYAlNNEYAUD (alpha, beta, delta, theta, gamma)

wazanNasanulugusuunsInle

Session Selection

Select the Session
EoL
Show Topo Map
Channel Selection
Select the Channel
AF3
Frequency Band Selection

Selectthe Frequency Band

alpha

interactive web app to visualise EEG
Data

Atool forgifted youngsters, mutantand human alike @

1 08650 23675 23675 08650 L7106 2712

2 -108199 -108199 -8.7296 -5.1463 20856 04526

3 206612 285703 27.0430 249703 234430 230067 22

4 0353 19133 14053 06607 21817 21817 O

a v I3 a & o o v
E‘ULVI 56 ﬂu’]@nﬂﬂqiLLﬂ@\‘INa%@QL’JULL@WW@Lﬂ?ﬁuaqﬂiUﬂqiLLa@QNasﬂ@%a EEG
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Session Selection

Show Topo Map

Channel Selection

Select the Channel

AF3

Frequency Band Selection

Select the Frequency Band

alpha

U7l 5.7 fegnnsuaninavesiunenndinduniu Session Channel wag Frequency Agldauiden

5.2.4 n139aRa feasibility study
Tama feasibility study vaen15vin1enInUITnszeglna aiuwnuel YesBowen, D. J,,
Kreuter, M., Spring, B., Linnan, L., Weiner, D., Bakken, S., Kaplan, C. P., Squiers, L., & Fabrizio,
C. (2010). NIH Public Access. 36(5), 452-457. 1o
1) Safety: adverse events, assistance levels, tolerance
- lwuarfiounilaquusyhmanagey saulufenisiugilsmenuiauasnis

(%

Huynalna legoranasinsaiuisaujUinudiuzinuaznisinlaegisasniouay
QNABS
Y

2) Compliance with protocol activities: Treatment sessions, Assessments,
Sensor usage during treatment sessions

- JUrgannsoralamudmane lukdssesiian Al wazaududuvenis
#n Inggsuaguagunsadanatlunisinauianiazain

3) Participant Acceptability

- JUaspansuisnisdeaninielng wazaulanaginnienmuidamslnasieliios
= Yoo 1 g Y A YyyvaX a a
Wesnnianiflnudranansadulaftu Jeleuanad

4) Efficacy Indicators
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- MsUsEUNANIENUINSIBUATHER NS5 TINUsEIN U Tagly Dizziness
handicap inventory Wuiieanasinsynsne Jalguanad

- MUsELHUNANISLIAY 10-meter walk test, timed up and go, dynamic gait
index WuinANLENsElUNSHUATY

- WlansafanIun1saulaen1sUseldu timed up and go MaYd UgANITNN

LY

NMEANUIUR waEATIRANIL 1 1 ROUNSIAUAANISYINNIEAMUITAATIAANIEY WU

HANSRUNATULINaAIREUIUAY 1 1hpu

5.3 UDLAUDLUY

1
Qv aAa vy o w

TA59N5ITsTa N Aa18Usens tawn

1) LNUNAALINTLADNTSANADALADAANDIAIUINEY LA LADITDINITIWIU FanUlALDe LATa1NTS

'
a

Juks JUresentinuasiaulatduiudes shbilddnuiueaadasivesy

[y

2) Jednfnveuasesiotnaauliinguss Fl sampling rate 128 Hz Fsmuazidundiliun

3) fedrinsesszesnainisiudeya lumuddeiunienmiite dnazdeaiudeyaainnisi

o w ' & v 2 W o ) DRI L 4 av
nenmUIRNINnI 20 A9 wag Tdhamaneiow wildwangdu guaeluy sw. Tuiiuilulasinsidy
WNSIZINALVIARIEANNNITAARILTINIBATNUIUR IDATU 1-2 LHau

Y o o v = = o a s & v A ' v
a4) suaﬁlﬂﬂmmﬂuﬂ’liaaa’li‘i/l’miﬂa %Qamﬁyﬂm@‘UL@@iLu@@@Qlef@lm@‘lm@l

TAsansIdsdfidawug i lun1swaunfe luauIAnaIausenis ko

1) ARUNTSUDNANENASIAY [ IANANISIFTAULALINT Lazuwiug1u1NTUY

(%

2) Usuld wnsesiotamdulniinaues 91 sampling rate geu wazdindesdyayauanisiiai
o & al vy a | a 1 . .
Iy wieldlvideyaunawindymsianisdeansiiu web application

3) Wawn1suananaluiuenndiadu Tianuisauansnstuiiniflessuitanisiiudeya EEG 7

v =

nduAinlagunmduaz¥ie Fseunsalimaudyain EEG Mauwnumiinentnd1dn tdenndoeiu

Ao o

anssufiddsiniiunisey wu nsania psiAuLasviyue Wusu ludiuidandunsduiunislunis

DD D

Weaaunaly

1) esifiviianssideya aduliiiaues lugvaslsavasadenanss AdauAaundlunday
UShamesEies Watu suddeiiuandnldiduensumivindulsavaonidenaussdiula wazudiaile
YosanesfivIadon wazlilddnismanuduiusiu mafiudy msfunseda nmsedeulmdu uas

m5Ie e Wudu (Lanalunsned 5.2)
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A3 5.2 uAdeneiunsiiudeyadyauaues EEG WiessydUislsaraondenauassznininisusedliunanddndeundy (Sutcliffe et

al,, 2022)
STELCLENEE NI VTNV Fidhsauide nasimsAnean  aEuLiy mafiudeya EEG  n1suszanawa EEG Biomarker  wadwsvnengiin ALY
MITed1eBe doya EEG EEG
afausnudadu AT
foms
(Faluq)
Cohen 1977 ANAALALYDY @'ﬂmmiwaaﬂ Previous stroke <72 19 electrodes Offline filter Absolute Stroke participants 2
%’L‘Tf&mﬂiy Tnedean \HonduDIAy 0.35- 35 Hz, 1 spectral power exhibited significant
L8N&17 routine clinical M%aq@éfu 26 min epochs interhemispheric delta
assessment 378, NANATUAY power asymmetry vs non-
26 518 stroke (p < 0.05)
Yan 2011 PR GINANEN fhenmevaen  lidldsieau <48 16 electrodes, Offline visual BBSI Higher BBSI in stroke vs 2
;EL%EJ’J‘ZHQJ \Honaues 10 eyes closed, artifact removal non- stroke (diagnostic
318, ﬂfjuﬂ’mﬂu resting followed by accuracy = 83% when
10 519 digital filter, 10 s conscious, 71.43%
epochs. FFT unconscious)
Aminov 2017 ANuALLYed cjﬂazjmawaaﬂ History of <72 Single electrode Online filter 0.5- Relative spectral  Less theta power (p=0.02), q
Q’L‘Tfm‘lmy \Henduesiu neurological/ at FP1, eyes 30 Hz, manual power (DARDTR)  more delta (p < 0.01)
W%aq@ﬁ'u 15 psychiatric closed artifact removal, power, higher DAR (p <
318, Q’ﬂ’mm:}: disorders 4 s epochs; FFT 0.01) and DTR (p=0.01) in
NAOALAONFNDI stroke participants vs non-
uan 4 518, NeY stroke
AuAN 19 919
(ngudeya)
Erani 2020 AAALiuYDY éﬂ’mm’;waaﬂ lalldsreau <23 17 electrodes, Offline analysis: Relative spectral  Deep learning EEG (4 lasso q
r{?‘l,‘imng \HonaNsfiu portable, dry filtering, noise power (all selected electrode pairs)

visegAdu 43
519, gy

P EIGRIGHGN

electrode system,

eyes open, resting

removal and re-
referencing. EEG

variables

bands, beta split

into low and

and clinical data model
could identify stroke/TIA
from mimic (AUC = 0.88,
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NUIVYB819De

WNTFI/UIBIANYRS

U9

Wnasin1AnaN

anEuiy
doya EEG
ASIUSNUARIIS
o

fionns

(#Tug)

maiudeya EEG

nsUsENlaNa
EEG

EEG Biomarker

waansN19AaLn

ASLLUU

AN

Rodriguez 2012

Admission CT/A4

a v
AALVUTDILTEIVIY

usn 7 57,
Huhenmzaues
nadentivmy
(TIA) 13 518,
KUe stroke

mimics 37 318

Haenieviaen
\HonduDIAy
vi30gndiu 29
318, ey
yaoAEOnENDY
uan 15 919
(MCA 9n319),

lansrusuau

lailAsheenu

<72

Tailasneanu

selected using

Lasso regression

luilasneem

high) Diagnostic

neural network

Relative spectral
power (all

bands, DAR, PRI)

sensitivity = 79%,
specificity = 80%) more
accurately than combined
clinical and EEG (4
electrode pairs) data

(AUC = 0.80,

sensitivity = 70%,
specificity = 80%) and
individual EEG (4 electrode
pairs) (AUC = 0.78,
sensitivity = 65%,
specificity = 80%) or
clinical (AUC = 0.62,
sensitivity = 40%,
specificity = 80%) data
models. Less high
frequencies (alpha and
high beta 20.5-28 Hz) and
greater low frequencies
(low beta 12.5-16 Hz)
associated with stroke/TIA
Significant increase in slow
wave frequencies

(< 6.25 Hz) and decrease in
alpha/beta in stroke versus
control. Significantly
greater PRI and DAR in

stroke patients vs non-
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STELCLENEE NI UTTANT Fidnsauide nasimsAnean 1By mafiudeya EEG  nisuszanawa EEG Biomarker  wadwsvnenaiin AZLUY
MITedeBe doya EEG EEG
afausnvdasu AT
foms
a)
nguAIUAL stroke (abstract-no
@ngudeya) statistics given)
Chen 2018 ANuARLiiuves ﬁjﬂ'gam'gwaam Ruptured <59 Controls eyes Offline filters > Relative spectral ~ Lower alpha power, aqa
ﬁL‘TfEJ?mzy Tnedsan Rl GRRNT] aneurysm; closed and awake 0.3, < /= 30 Hz, power delta, greater delta power and
sﬁaya cT 47 918, ﬂzju vascular artifacts alpha, DAR, higher DAR and DTABR in
AUAL 15 918 malformation or removed. FFT DTABR, BSI stroke patients vs non-
stenosis; stroke (all p < 0.0001). BSI
cerebral trauma; was not significantly
tumor; different
encephalitis;
ischemic stroke;
previous stroke;
CNS depressants
Chan 2019 ANuARLALYeY 32 578 (dndu Hemorrhagic <72 32 electrodes, Sampling 250 Hz  Relative spectral  Higher BSI, DAR, DTABRand 9
BJL%Enmiy Tnedean iwiwgﬂw Stroke eyes open and and 512 Hz, FFT;  power (DAR, greater delta power in
Joya CT AMITVapALEen closed, resting but  DWT DTABR), BSI stroke patients vs non-
anasfiuvsegn conscious (Daubechies 4) stroke. EEG identified
fiunasngy hyperventilation stroke with > 87.5%
mUﬂﬂﬂ’ﬁm‘«]u) and photic accuracy
stimulation
Machado 2004 ANuAaLiLYed éﬂuamuwaa@ Taflgisnaanu <24 19 electrodes Online filters Tomography Greater delta and theta 3
rﬁﬁsnmzy Tnedean \HonduDIAy </=0.5,>30, 60 and less alpha power in
Joya CT, MRI uagn1s vizegadu Hz notch filter, the territory of the stroke
ATIANTTUVUTEAN (LMCA) 32 518, sampling 200 Hz, (all p < 0.01) compared to
nguAIUAN 211 EQG artifact the same territory in non-
bald removal, 2.56 s stroke
epochs
Finnigan 2016 ANUARLTIuYDI éﬂ’mm’;waaﬂ Non-cortical <24 19 electrodes, Sampling 500 Relative spectral Greater delta (p < .0001, 3
B:J"L%Tmm Tnedean \Honawasiiu stroke; bilateral eyes closed with Hz, offline filter power (all AUC = 0.99,
vi30gnsiu stroke; seizures; 0.5-40 Hz, 12

sensitivity = 94%,
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EEG Biomarker

waansN19AaLn
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AN

Rogers 2019

doya CT/MRI melu 6

Flusiidionnns

ANuAALiLYed

v o

89y Inedean
Joya CT, MR,
echocardiogram,
ultrasound, CTA %58

NAIATINTON

(LMCA) 18 518,
nguAIUAY 28

18

HUlenmzviaen
RREGHLEA
vi3egadiu 10
318, NGUAIUAY

10 518

hemorrhage;
previous
neurological
conditions;
previous stroke;

encephalitis

History of
neurological/
psychiatric
disorders;

current

<72

checking for

wakefulness

Single electrode
at FP1, Auditory
Oddball EP, eyes

closed and resting

dB,octave, EOG
artifact removal,

2 s epochs

Offline. Filter
0.5-30 Hz,
manual artifact

removal

bands, DAR,
DTABR)

Relative spectral
power (all

bands)

specificity = 96%) and
theta (p < .001,

AUC = 0.81,

sensitivity = 89%,
specificity = 68%), lower
alpha (p <.0001,

AUC = 0.97,

sensitivity = 89%,
specificity = 93%) and beta
(p <.0001, AUC = 0.9,
sensitivity = 83%,
specificity = 82%), higher
DAR, (p < .0001, AUC = 1.0,
sensitivity = 100%,
specificity = 100%), DTABR
(p <.0001, AUC = 0.99,
sensitivity = 100%,
specificity = 96%) and
QSlowing (p < .0001,

AUC = 0.97,

sensitivity = 94%,
specificity = 96%) in stroke
vs non-stroke (p < .001)
Greater delta (AUC = 0.87,
sensitivity = 90%,
specificity = 85%) and less
theta (AUC = 0.93,

sensitivity = 85%,
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RaiVeb L RtEN NI UTTANT Fidnsauide nasimsAnean 1By mafiudeya EEG  nisuszanawa EEG Biomarker  wadwsvnenaiin
MITedeBe doya EEG EEG
afausnvdasu
foms
(#lu9)
hemorrhagic specificity = 90%) power in
stroke stroke vs control
(both p = 0.03)
Gottlibe 2020 ANuARLiLYed Q’ﬂwmiwaaﬂ Degenerative <48 4 electrodes. Sampling 220 Hz ~ r-BSI Higher r-BSI in stroke vs
;EL%EJ’J‘ZHQJ Tagdaan \Honduafiu neurological Awake, alert, offline computer non-stroke (p = 0.002)
sﬁaya CT/MRI at u%aqaﬁu 33 conditions; sitting position artifact removal,
baseline/admission 979, NAUAIUAN  Seizure/ 10 min
25918 epileptiform EEG overlapping
epochs, filter
0.16-76 Hz
Finnigan 2020 ANuARLALYeY Qﬂasmawaaﬂ Non-cortical <24 6 electrodes, eyes  Offline filter 0.5- Relative spectral ~ Higher DAR stroke
;EL%EJ’J‘ZHQJ TaeBea1n RRLEHRNAT stroke; bilateral closed with 40 Hz, 12 power (DAR) participants vs non-stroke
Joya CT/MRI nelu 6 30gndiu stroke; seizures; checking for dB/octave, EOG using two frontal
ﬁ'jb’ﬂmﬁﬁmmi (LMCA) 18 518, hemorrhage; wakefulness artifact removal, electrodes (F3-F4).
ﬂduﬂaUﬁm 28 previous 2 s epochs AUC = 0.99,
8 neurological sensitivity = 93%,
conditions; specificity = 94%
previous stroke;
encephalitis
Murri 1998 CT melusyeza 4 DE‘t'hEJmawaaﬂ Bilateral stroke; <24 Eyes closed, Online filter 1-50  Topographic Greater maximum delta
uiidenns \HonduDIAu previous stroke; supine with eye Hz, time activity power was observed in

v3ogadu 65
378, NANATUAY

60 318

gradual onset;
neurological or
systemic

pathologies

open breaks in a
quiet, dimly lit

room

constant 0.3's,
manual artifact
removal, 4 s

epochs

patients versus control
subjects for cortical
lesions:

frontocentral p < 0.01,
AUC = 0.68,

sensitivity = 92%,
specificity = 45%;
Temporal p < 0.01,
AUC = 0.85,
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Luu 2001

CT %39 MRI

HUenmzviaen
\HonduDIAy

o o
vi30906iu 6 518
, NEuAIUAN 16

Y

Hemorrhagic
Stroke; Non-
cortical Stroke;
Previous Stroke/
other brain
lesions; state
altering or

confounding

<36 Variable no of Online filter 0.1-
electrodes tested 59 Hz, artifacts
(19-128), eyes removed, 1 s

open and closed epochs

Topographic
activity

sensitivity = 88%,
specificity = 83%; Parieto-
occipital p < 0.01,

AUC = 0.75,

sensitivity = 79%,
specificity = 72%,
(diagnostic accuracy
extrapolated from true
and false positive and
negative values). Cortical
lesions could be located
using the electrode with
maximum delta power
(Kappa = 0.63 (0.39-0.87))
after striatocapsular lesions
excluded. Amongst stroke
patients conventional and
topographic EEG had 73
and 84% sensitivity
respectively for detecting
focal lesions

Increased slow wave (delta
and theta) amplitude 2
standard deviations above
mean in stroke related EEG
versus control but only in

4/6 (67%) patients
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STELCLENEE NI UTTANT Fidnsauide nasimsAnean 1By mafiudeya EEG  nisuszanawa EEG Biomarker  wadwsvnenaiin AZLUY
MITedeBe doya EEG EEG
afausnvdasu AT
foms
a)
medications;
NIHSS < 8
Shreve 2019 CT, MRI tag NIHSS ﬁjﬂ'gam'gwaam Hemorrhagic <435 256 electrodes Offline-only sixth  Relative spectral ~ No EEG measure aqa

GRlEHRNAT Stroke but 62 excluded, order < 50 Hz power (AUl significantly distinguished

W%aq@]&fu 11 fixed gaze with filter, bands, global cerebral ischaemia from

318, Qﬂ’mmw bed at 30 degree independent power, DAR, non-ischaemia

AupsuInden angle component DTABR)

drvauz (TIA) 3 analysis artifact

318, NGUAIUAN removal, 1 s

10 519 epochs

Finnigan 2004 MRI (DW)) 15 + 3 g‘ﬂm Q’ﬂ’mm’;waa@ Fever, <9 64 electrodes, Online filter .01- Relative spectral  Significantly greater mean 3

BREGHGET encephalitis, between MRI 100 Hz, artifacts power (aDCl) delta power in patients

M%aq@éfu 11 seizures, ICH, scans 0.2-40 Hz, versus controls

378, NAUAIUAN  non-cortical automatic (t = 4.68, P = 0.001).

6 91 stroke, artifact removal, Control aDCl was at least 1
confounding 4 s epochs, order of magnitude lower
neurological sampling 500 Hz, than the lowest patient
condition (e.g. FFT .5-50 Hz aDCl
previous stroke)
or medications

Sheorajapanday MRI aeilu 5 Su éﬂuamuwaa@ Taflgisnaanu <72 20 electrodes. Offline filter(s) > Relative spectral ~ pdBSI distinguished stroke 3
2009 \HonduDIAy Eyes closed, alert 0.3,</=30, power (all from control patients

vizegadu 21 manual artifact bands, DAR, (p = 0.0003; 1-25 Hz

378, NANATUAY removal, FFT DTAR, DTABR, range p = 0.001) and

10578 pdBSI) correlated with clinical and

radiological status

(P’s < 0.001). No significant
differences between
groups for RAP, RDP, RDTP,
DAR, DTAR or DTABR
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STELCLENEE NI UTTANT Fidnsauide nasimsAnean 1By mafiudeya EEG  nisuszanawa EEG Biomarker  wadwsvnenaiin AZLUY
MITedeBe doya EEG EEG
afausnvdasu AT
foms
a)
wAdeReaRunsfiudeyadygruauas EEG Wousnuszdianlsavasnidanaussfiuuisnitzauasunaidandavns (TIA) - EEG to distinguish stroke from Transient Ischaemic Attack (TIA)
Rogers 2019 ANUARLTIUYRY @'ﬂmmiwaaﬂ Neurological/ <72 Single electrode Offline, filter 0.5-  Relative spectral  Greater delta (AUC = 0.87, 5
%’L‘Tf&mﬂiy BREGHGT psychiatric at FP1, Auditory 30 Hz, manual power (all sensitivity = 90%,
M%aq@éfu 10 disorders, SAH Oddball EP, eyes artifact removal bands) specificity = 85%) power in
319, gl closed and resting stroke vs TIA (b < 0.01).
Ananiion Greater alpha (AUC = 0.81,
Frmwz (TIA) 10 sensitivity = 80%,
e specificity = 90%) and beta
(AUC = 0.86,
sensitivity = 90%,
specificity = 80%) power in
TIA vs stroke
(both p < 0.01)
Sheorajapanday MRI melu 5 Tu Bjﬂwmawaaﬂ Tuileiseau <72 20 electrodes. Offline filter(s) > Relative spectral ~ pdBSI distinguished stroke 3
2009 \Honauasfiu Eyes closed, alert 0.3, </=30, power (all bands ~ from TIA patients
vi3egasiu 21 manual artifact DAR, DTAR, (p = 0.0003; 1-25 Hz
519, fUhenne removal, FFT DTABR), pdBSI range p = 0.001). No

AupsvInLien
Fyvade (TIA) 10

Y

significant differences
between groups for RAP,
RDP, RDTP, DAR, DTAR or
DTABR

f780: RAP Relative Alpha Power, RDP Relative Delta Power, RDTP Relative Delta, and Theta Power, Adci Acute Delta Change Index, DAR Delta:Alpha Ratio, DTR Delta:Theta Ratio,

DTAR Delta:Theta:Alpha Ratio, DTABR Delta:Theta:Alpha:Beta Ratio, PRI Power Ratio Index, BSI Brain Symmetry Index, BBSI Bilateral Brain Symmetry Index, r-BSI Revised Brain

Symmetry Index, pdBSI Pairwise derived Brain Symmetry Index, FFT Fast Fourier Transform, DWT Discrete Wavelet Transform, AUC Area Under the receiving operator

characteristics Curve, EOG Electrooculogram, MRI Magnetic Resonance Imaging, DWI Diffusion-Weighted Imaging, CT Computed Tomography, LMCA Left Middle Cerebral Artery,
MCA Middle Cerebral Artery, SAH Subarachnoid Haemorrhage, TIA: Transient Ischaemic Attack
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Coursera. Certificate earned on October 16, 2019

Michigan Sport-Related Concussion Training Certification by University of Michigan on
Coursera. Certificate earned on October 12, 2019

HIUNITUTH “EMG, EEG and Neurophysiology in Clinical Practice” Mayo Clinic, USA 14-
20 March 2021

HIUA138USH “Practical Dermatology: New Normal” Aauglinynga1@ns Lssnegnuia s1815ud
16-20 @Ay 2564

HAUN150USH “2nd World Dysphagia Summit” Japanese Society of Dysphagia
Rehabilitation (JSDR), Japan 19 &mau - 14 fusneu 2564

H1UN159U5Y “The 13th Chula Neuroscience Forum 20217 154W81U183 W1ansal
annanalng 24-27 @A 2564

H1UAM5RUTY “N1TUsERuIvINITNany 25647 Wﬁwmé’mwémjmam%ﬁuz\ljmﬁqmzwm
Iny 28-29 Fsmau 2564

H1UN158UTH “Dermatology Tutorial Module-1” AEULNNYAIARNS LSINYIUIATIUITUA
23 Mugney -22 AanAu 2564

H1UN158UTH “Dermatology Tutorial Module-2” AguWMaA1ans LIang1u1as1u15 U
23 fugngy -22 AanAu 2564

WAUNTIT8UTY “ CMCC: Chiang Mai Cardiology Conference 2021” AEUWNNYATEARN S
UnMINESuTesll 9-12 Augneu 2564

HIUN15OUTH “Multidisciplinary Approach in Hepatology” @unaulsaduususzinalng
16 - 18 nugngy 2564

NIUNI5BUTH “2021 Annual conference: Progress in Rehabilitation Research” American

Congress of Rehabilitation Medicine 24-29 fugieu 2564
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NIUN1T9UTH “Vajira Annual Medicine Conference 2021: The Practical Point in Urban
Medicine”, AMEULNNEAANTITINGIUTS UNINENGEUITUNTITTY 16-17, 23 Ha1AN2564
K1UN158USH “Neurology on acute take” a@unpuuszamiInguralseinelng 18-19na1Aal
2564

WIUN1TOUTH “14th Biennial Convention of the ASEAN Neurological Association 2021
(ASNA 2021)” axauUsgainingwislssmelng 19-21 g1y 2564

N1UANTOUIH “The 6th Siriraj Stroke Conference 2021 Stroke Care: Now and Next” Ague
WAVBAIERT ASIITNEIUIE UNINEIABNTARE 5-7 WeAIN1BU 2564

H1UANTBUTH “N15USEYs Nutrition Review pdsdl 107 aunAugliomInnaviaenidensuaz
MaduemsLisUsEmAlne 6-7 weAInlew 2564

WIUNTTOUTH “Essential Pain Management in the New Normal 2021”7 @u1ANN15A A9
Fesrnuuinuissemalng 15 WEFINBU 2564

WIUN15DUTH “Enhancing clinical skills in patients with dizziness” AMEUNNYATERS
15981185105 UA 18-19 WeARINI8u2564

N 1UN1I9USHN “Dysphagia: Primer to Practice” Japanese Society of Dysphagia
Rehabilitation (JSDR) wags1vinendaunmsingmansiiuyuraszmalne 20-21 ngadniou
2564

HIUNN5OUTH “N15UsEYNIvINIg UsednU 2564 Hot topics in Airways Diseases in 2021”
aunANIYTLIUTTINAlNe 28 NeeRnIeu 2564

HUNNTB LTI T LA orsenaaslun T jua 22 Uszdrd 2564 “Primer on Medicine”
MAITIYIAIRAT ANLIRUUNNUANFA TWITUINHLINAT NBID1YINTIY [EXTRITRR
WITAINZLNA Fufl 4-6 waz 10-11 FwNAY 2564

H1UN1TOUTH “N5UTEYNIvINTUTEINT 25647 3’1603‘1/18’158LLWVI‘EJ(L’HIW]E‘WI%%IUWJLL‘M'G‘U%L‘V]FI
Ing 10-12 Suren 2564

HIUNNTRUTY “Multidimentional cardiology in the era of viral pandemics” @uﬁﬁﬂ%ﬁ%ﬁé

AARLIUDBNRENVUD 23-24 5UINAN 2564

Data Science/ Computer programming

NAUNTIOUTH “Introduction to Clinical Data Science” by University of Colorado on

Coursera. Certificate earned on October 13, 2019
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NIUNITOUIH “Programming for Everybody (Getting Started with Python)” by University
of Michigan on Coursera. Certificate earned on October 6, 2019

Fuun3e9 “Al for medical science”, WIngaemaluladgsuns, 28 u.a. 2565
WIUN158USY “BC & Neurotechnology Spring School” G.TEC Medical Engineering,

25 WU - 4 WwnAu 2565

Medical Teaching

Funmidngasunmemanitadin Fes “maiFounisaougalusl Uszdd 2562)7, driindun
WVEAIEns unnInetaumalulagasuns, 29 dwnay - 1 Augneu 2562
FunumdngasunneianiUudin 1309 “Unnemans@nun ga New Normal (Usgd1d
2563)”, drimivwnmemans unningraemaluladasus, 6-9 dmnau 2563

Fuuun 1309 "N3NARde e-Courseware wazsauduaouvuszuy SUT X-Lane", gud
winnssuuazmalulagnisfinw umInerdemaluladgsuns, 27 fuengu 2564
Funuimangasunneeians Unaina 1509 “nrsTanazUssiduna i el
3UKUY Standardization i Validity 4ag Reliability”, #1nIvunnemians uniine ey

wAluladasuns, 19-20 waen1AY WA, 2565

Entrepreneurship

HIUNITUTY “Entrepreneurship 1: Developing the Opportunity” by Wharton/ University

of Pennsylvania on Coursera. Certificate earned on November 392019

Research

dununivnsseninlszve Tuiteises “nsiuionnuiduluszduunued viegnels
ﬁmﬂé’%’umﬁmasmu (International research collaboration and how to get

funded?)”, d1NNUMTIFBUNINIR (3%.) NTENTNNTRANANY Inendans Ideuay

YINNTIY, 19 U1l .7, 2565

Sports Science

N3UsUEU RN 509 “msUszendinsedionudnerransnisinlunsimmn

FANBNINYRIUNANT”7, @UNANINIAERsNISILIsUsEwAlne, 29-31 TunAl W.A. 2565

NAITUNIIYINIG /HAIIUIY:

® S Kanjanawattana, A. Jarat, P. Praneetpholkrang, G. Bhakdisongkhram and S.

Weeragulpiriya, "Classification of Human Emotion from Speech Data Using Deep Learning,"
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2022 IEEE 5th International Conference on Big Data and Artificial Intelligence (BDAI), 2022,
pp. 1-5, doi: 10.1109/BDAI56143.2022.9862743.

o

ASyEU Mayaudwu, 1938 Asiauyszan, Jyaed Usidananss, dyad dnfaeasiy. (2022).
115 PwunsERUANNTIIUTRIdUYEIalaglnIsSERsTNan. MTaTInereansuasinalulag

WIINESUTUALASAEINY, 2(1), 53-63

Autthasan, P., Chaisaen, R., Sudhawiyangkul, T., Kiatthaveephong,

S., Rangpong, P., Dilokthanakul, N., Bhakdisongkhram, G., Phan, H., Guan, C. and
Wilaiprasitporn, T. (2021). MIN2Net: End-to-End Multi-Task Learning for Subject-
Independent Motor Imagery EEG Classification. IEEE Transactions on Biomedical

Engineering. Doi: 10.1109/TBME.2021.3137184.

Nozaka T., Mizutani Y., Bhakdisongkhram G., Kawakami Y., Echizen M., Nishida T., Takeda
H., Uchiyama K. and Shiosaki T. (2010). Preparation of (Ba,Sr,)TiO5 thin films on glazed
alumina substrate and improvement of temperature dependence of dielectric properties.

Key Engineering Materials Volume 421-422: 127-130.

Kohno T., Tsuchikawa T., Bhakdisongkhram G., Nishida T., Takeda H., Uchiyama, K. and
Shiosaki T. (2007). Sputtering deposition of (Ba,Sry.,)TiO; thin films for microwave
waveguide devices. IEEE International Symposium on Applications of Ferroelectrics, Article

number 4393216: 209-211.

Bhakdisongkhram G., Yamashita Y., Kohno T., Nishida T., Uchiyama K. and Shiosaki T.
(2006). Consideration for broadband frequency conversion based on BagsSrysTiOs films.
Japanese Journal of Applied Physics, Part 1: Regular Papers and Short Notes and Review
Papers Volume 45, Issue 9B (22 September): 7479-7483.

Bhakdisongkhram, G., Okamura, S., Shiosaki, T. Bhakdisongkhram G., Okamura S. and
Shiosaki T. (2006). Precise measurement of the dielectric properties of Ba,Sry,TiO5 thin
films by on-wafer through-reflect-line (TRL) calibration method. Journal of the European
Ceramic Society 26(10-11): 1835-1839.

Bhakdisongkhram G., Yamashita Y., Nishida T. and Shiosaki T. (2005). Dependence of
microwave properties of Ba,Sry, TiO, thin films on substrate. Japanese Journal of Applied

Physics, Part 1: Regular Papers and Short Notes and Review Papers 44(9B): 7098-7102.

wuewa: 1 Publication uiluntwndiu wililsunaslilunil
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AANsANEN 1/2565 Tr1U2Y TAU2U | AEeAn1IANSANE (%)
SWa/518317 wiein | USyaun | deudia | dndnwn o

“ ~ Usseny | Ufuenis
a3 fnwn
1. 601300 RESPIRATORY SYSTEM Il 2 v - 41 - 71.43
2. 601301 CARDIOVASCULAR SYSTEM Il 2 v - 41 - 100.00
3. 601321 RESPIRATORY SYSTEM 6 v - 91 - 31.25
4. 601324 CARDIOVASCULAR SYSTEM 6 v - 91 - 50.00
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1. 114351 SPORTS INJURIES 3 v - 53 19.64 -
2. 601205 MEDICAL RURAL STUDIES Il 1 v - 37 67.00 -
3. 601207 MEDICAL RURAL STUDIES I 1 v - 88 67.00 -
4. 601214 HEMATOPOIETIC SYSTEM q v - 88 - 87.50
5. 601306 HEMATOPOIETIC SYSTEM Il 2 v - 37 - 87.50
6. 601309 MEDICAL RURAL STUDIES IV s v - 42 67.00 -
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1. 601203 MUSCULOSKELETAL SYSTEM llI 2 v - 37 - 50.00
2. 601204 NERVOUS SYSTEM llI 2 v - 37 - 11.11
3. 601206 MEDICAL RURAL STUDIES Il 1 v - 37 66.70 -
4. 601208 MEDICAL RURAL STUDIES IlI 1 v - 89 66.70 -
5. 601314 CLINICAL MEDICAL SKILL 2 v - 40 - 62.50
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6. 615652 CLINICAL EXPERIENCE | 4 v - 30 - 34.03
7. 903302 CLINICAL SKILL DEVELOPMENT
2 v - 40 - 25.00
IN DENTISTRY
8. 601519 Rehabilitation Medicine 2 v 11 100 100
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