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INTRODUCTION AND OBJECTIVE

Parkinson’s disease is the neurodegenerative disorders that results in
characteristic motor abnormalities including postural instability and gait impairment. It
consists of short shuffling steps, decreased walking speed, increased cadence and gait
freezing. The use of sensory cues to improve gait in*Parkinson’s disease patients has
been established as an effective assistance, for improving gait. Martin (1967) was the
first who discovered visual cue suchras transverse line could improve gait of Parkinson’s
disease patient. Present studigs develop vilsual , auditory or somatosensory cue to
improve gait of Parkinson's’disgasg’patient. T‘_he.. purpose of this study is to examine the
effect of cueing device using vistial’, auditory jland_ somatosensory stimuli during walking
in Parkinson’s patient using motion analysis. l
MATERIALS: CUEING DEVICE : 7

It consists of 3 components; ‘V,is’u_”a!, Aud.iiré_'r'gfnd Somatosensory parts. A laser

pointer with a switch projecting the’ transverse Fe_‘—by using fiber optic is used for the

visual part. An auditory part will ué-e 1SD1730 t’o- generate.the rhythm sound. For the

somatosensory part, we will use vibration and microoontrorl‘lger to create the rhythm
vibration.
METHODS

17 Parkinson patients and. 17 normall eldery are asked to walk on normal speed
along 10 m walkway 8 times by walking without cueing.device , walking,with visual cue ,
walking with'auditory cue®, walking with somatosensory cue ;- walking with visual and
auditory cues, walking with visual and somatosensory cues, walking with auditory and
somatosensory cues and walking with three cues. Both conditions are done 3 times and
all are measured by using motion analysis device.
RESULTS

There are statistically significant improvement of freezing of gait, step length,

cadence and walking velocity in both groups after cueing devices compare to baseline
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by Mann-Whitney U test at p<0.05. There are statistically significantly better score of
step length and walking velocity in parkinson group compare to normal eldery group by
Wilcoxon Signed rank test at p<0.05.There is no statistically significantt difference
between each type of cues by ANOVA at p<0.05.

DISCUSSION

This combined cueing device that we made by ourself can improve gait ability

t\,lWr previous studies. There is no
e ﬁf cues. Sothat for the clinical
I S — §

use,we can select to use ea@nd Zﬂ th@ation that each patient has.

SUMMARY / X \-k\

the significantly effective of

by motion analysis in parkinson pati

statistically significantt differenc

This experimental with

Visual, Auditory and Somatos bility in Parkinson patients.
The efficacy of all gait abilitie ore statisti ignificant in parkinson patients
when compare to normal vice was the product we

made by ourself. There is n nce between each type of

cues.
CONCLUSION i 29)4 2/ =

Visual, AuditorthsM .gait ability in Parkinson
patients. = % :
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(The development of electrical cusing devices for galt improverent in Parkinson patient)
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(The development of electrical cusing devices for gait improvement in Parkinson patient)
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(The development of electrical cueing devices for gait Improvement in Parkinson patient)

W Funuganyunisiio niniugamyuit Wenisumn dsziDnnlssne 2552 Syguavil GRE_oad_&le_so_od
a o -
3. 4vuna lunisidy

A3 13 mafouifouduoufnlumasdulasldfanssfuplouusine funsiulaslilédanssdunes
nﬁuéﬂuuﬁﬁszﬁumﬂuzuuf-wm‘{mﬁﬂu (H&Y<2) uﬂ:nsiu;';ﬂquﬁﬁnﬁnqmmumm‘immn (H&Y>2)

Cue Conditions Baseline (H&Y<2) Baseling (H&Y=>2) -|

sl dadnAty A <0005
) “*p=0.
Light 0\ u, 7 (p=0.011)
, it s, : *p<0.05
X B et i i

(p=0. ﬂ'ﬂﬁl

I.'I"ﬂ-l'll'l-.l

\ {p‘l} uuzi

virato g ///ét_\\\

FINAITN 13 ﬁ naqitsuiunadulagliléds
nﬁﬁulunﬁuﬁﬂaﬂnum:ﬂ?ﬂm mjﬂ Frymeadia urlunguiilaniil
ﬁ-zﬁ'unqwtu 8Y>2 ﬂjﬁﬂ t\dRansedunnideuls
PR bk b IEREY

4. 8UUNTIURL fﬂi'lm'-ﬁuﬂﬂﬂ

d z -ad' -. -l - - - o=l 3 K . -
Wesnnsdnmeiiifibeifiensfndafsemaiun SalisnnsnapFddanszfuneneueniiuasie
msFuadilanvzelii

g aiimd ganinm, sra. wuz Wignadnd uasdaruia mainm
41



Trsanii3eai 1 nmﬁlmtllniﬂ*mu'lﬂhﬂl:ﬁuimm:ﬂﬂmnimiiﬂmn‘ﬁhﬁu
(The development of slectrical cueing devices for gait improwemant in Parkinson patient)
IR funugamyuniio sinduganyuia hlondyun dszd iz 2552 fya i GRB oad_ale oo o

2.2 uamanfFeudisunsldfnszdulnsuimassauanuuusiuasisa
1.ngudilaefiszAuanaguusredlsatan (HaY<2)

' ’ i 4 -l -
AINAT 14 wudh fanszfudcufuafisetaRuniiluarennfusesilosuinige aadalunisdu
o o & s . d oy X & & ;
repznasfiuduRN e ihTod 1A 19aiA (p<0.05) wazdraafiiissaunsunfeutufiaasatiegl
o = . - . PR . =
dudATynaliAfie (p<0.05) iqnrﬁuwﬁunmmmﬁaﬁqm:ﬁuﬁquumﬁﬂﬂmamnﬂ nudrAIET lunsEy

r-ﬂ-mﬂ’hqtimﬂuiuathquuﬂi':ﬁcun'mnﬁ A (§ douanssfuiiinationiigans Anszfudoudufios

e Sweslunguitfinis¥Renss K 2 gaetnauionuin dleliRanssfundenmuieann
staudnaziussan nAuNINTIEn sedasaRens iR eee ey uasdunteniy sniuandunisldfs
nezdusicnunuaifes gafiuAans lidsaess / U uafi

sInuaT L AdaniuRe el e / unisWasnssfumiesiaisnesedniia
Aneti iy nuddilasasiiulng / g ansziuliifiuaremafiidaanduau
fiamaAusdTud A atin ol el .~ ] ne uuum’knﬁtimﬁuﬁm:wqﬂqnﬂﬁu
Mdlummnaney Juintilsiwurain o dos TETER Adile B Uiy umeudulsbilERanssfudums 4@
neeifu futaasnafiinaeun henduansziufonduslifiunsieniean
dransiiniiaesunsiunbeniieg i ﬂnri'mrguﬁzhunur:iumquwumm‘tm

Yian (HaY<2) Bl luFesresdn

ﬂ'lJEl’JﬂEWlﬁWEI']ﬂ‘i
Q‘W’mﬂﬂ‘iﬁu AN Y

e e —
womgatiiad queism, snar ws Algeedod uszdnanfa nafom

42



£

LULERLM LynLupzan WuUsuliy SHUR T uL ‘el sgull peggiafun

50'0>d. 50005 ua

jeieL B nm Sy, sezeay jo UORRING
# sm L L 1P e
{1ov'0=d) g fed ___ souepED
faypanie|niiem
(¥000=d) yiBus| epuis
ML
(600'0=d) (o10°0=d) peeds Bupjem
.:WZW_ .:w:w._ ws
UOBRIGIA+PUNOS+YBIT | uoeIgIA+PUNOS | uoReIqIAHINBIT | PunoS+YBIT uonesqiA punoge... Wg._

(ZSABH) BRIULPRRNENNERLLUMUREKUALARRBUN MBI UNER SLUNBUINBEIELUIHNIRN ) bLELY

o oa e pes gy ety soos monsepnrgopsop wenEguspprgnhaubnguce speoiunhaebnhingpg



Tnsanead 1 masmngdrashimiaTifuneysftun s mmunselunsduve sl s fud

{The development of electrical cusing devices for galt improvement in Parkinson patent)
T Tunugamuns i vinduganpoi henTgue disd iz 2592 fyyunyil GRE ced als_ss_o&

2 nugilaRiiszAuanaguussraslsnann (HaY>2)

sannasAneamudnfenszduynguuuiiuasenindusesnguithefifiszfunoiuguusarasizanin
(HY>2) mrduresdiandieWanssudaslunsuituetdaidudaAgnsdndlenBedeutunisaulagl
Waanszhu(p<0.05) uanlenFuudiuufunguiianfifsriuannguusssadiiadon (H&Y<2) wudidansziu
mmm'dfmmﬁa'luL'!f'mm:ﬁmm:}ﬂqu1untiuﬁﬂmﬁum1u:uummﬁnmnrﬁ1

AULINENINEINS
ARIANTAUNNIING 1A Y

1 ——
g aviiml gyniam, snas we wigndnd uasdasufa nadm



34
nEn‘lvl. Lymieazon ‘ﬂc.E-Frmt SHLT EWRE .FE“FFE h—.:..mm.n.n..?ﬁ.t

g0'0=d, S000>9..

B et ol sezeay Jo Joquiny

nl
od
&

i o Z_:\“\x\ é‘.‘ o~ Hmﬁ. MR K i

(920°0=d) (v00°0=d) .

e B __rl_ h;ﬂ#ﬁ#m;&uﬁ L
- _. ! 200 "0=d) souapen
| %&_

UL L_.w:u._ w BN g
(500°0=d) (#00"0=d) o= J s d) U(Zgo 0=0) \wBus) epuls
LM MBIEMY A n
(zoo0=d) (L00'0=d) 41 (200 02¢ "0=d) paads BupjEM
T MEIMY ] m nﬂwzm.._

UORBJGIA+PUNOSHIYB | uopEIGIA+PUNOS EEE._EE_._ u.ham::__.__._ UoREIGIA W_,_n._

(2<ABH) ULItUSrRLEENNEILLUNYRSIEUBEMHIRBUN NIZEUNELLSLUNBRNBEMELULHPUEN G) PLELW

o ew T pesT gu unan Mafsp F0CZ mumaunelLpIc W _._.n.m:..-_n....n.w__:.?:_ir: pu s oproiunfsmbnlongg




Tnsamiaddon 1 nwﬁuﬂlq&hﬂﬂm1ﬂﬂuﬂ‘nim'ﬂuﬂmﬂwm1m|ﬂu“aﬂﬂmm
{The development of electrical cuaing davices for gait improvemnent in Parkinson patient) I]

anlsaua

TunsAneidunisii feennmzAneusresnsWaansziulupluuusiesenadusadilonmn sy
wmrzannsAnnsInmsmAdtdoulugwudh uenanmsfulssnuen e ldiaduiidomdediheludes
11mnﬁiﬁuuﬁqﬁan::ﬂ'uwwn'munn&uﬁa‘.ﬁmﬂuﬁaﬂmmmﬁm‘ﬁum*sm*m‘m‘humrﬁwm Elneldmlusssy
wils uansAneAdulunisiseaadesiumsAneiithinnouihing aadilunisdy szosfnlunindu wes
dnnufinlunduasidy deldfnsdumaneuenndaslumsdudlen Boudivuiunisdulagladds
neEe [2.3,5-30 ]

. - v AL ‘ o X - X .
fazndntirnudaluniniug AEWLIAIIN arnfniuldsnnisfnTuresdwauinluns
& - n ~ ' - s Mg 4
Wi vie rzosfinalunmadu vie nnd g lumndu [23] lumsdneiduafaiinudn
I TIN5
nnguenu s lumnEuiy W

A0 (p<0.05)

% o gt R
AET lunInAURRNIUe e

- - M
annashsseetimlumaAuLess

¥ b cas
innsAneidulunds adwresilonfiflssAusympuus

1841l7ANIN(H&Y>2) snndnTudl 20) Ao lumaidu seesfinalunng
. - . ” )N X

Ay uazd Ui lumnAveeangyl I otiins 7EE TR Y HE Y >2) muwﬁmmuﬂmnmwwnﬁ

athaiulddelhunReulunimases Rualzalion (HRY<2) wuiRanzEdunag

meuusnbiflussiaduauniaalunas

narRInsldRanszAuUnIImEuEn ansiAvrasdilaendiudy

Martin(8] iumiusniia
W@y 3alunsd 7
i luanAds TaoRanszdum hemnT A LRANUTE TG L ausIEaevamaAufitdinad

Ehpda Lt evinmsfiindng azansoin

RY |

4 - - |
MR nszuneaen TAiuuafsil

wurirdanszfunaaiem (Visual cyejildTiunransAumgsiilon Tatfinonsdalunisiau (Walking speed) Az

EE IS BT {Etndﬂ\gu Eﬁ %ﬁﬁﬂiﬁwmwﬂu‘}lﬂmun’qu‘rﬁumwunmﬁm

TsAudanudn mmiuqﬂ'ﬂﬁur"nummwm'm TAvinY I[H&YSZ} U nﬁuﬁﬂwwurnumw;uutwm‘[mmn
(H&Y>2) §iA im 1481 HudnATYNAnRA
uﬂﬂmuﬁﬂaw nmmgmg mﬂ’lﬁaﬂﬁ nezfufitausiieuiu
dleladRansz i
uamsAnfansasnszfumessnsemsdusedfiamnfiudulusiciirennfesfunanisAne e
Azulayuazans [9,10] finud deldRanssdumemonuntalunedusdn maudrlunsduuazszesinluns
Wiy wisuauflunisduiofouales uenaniinsnsmafiddsiusyunaniAngaes Lewisuaz
Atuz [11] 714 SMLD Lﬂuﬁenﬁﬁ’umqmummi'm'lumniuuﬁqwu'i'i rrdlunnRuussrzosfrlunnifu

- X . - b oy el - i - -
Wt s lumainibinfrunlag veliBeansndifanszfuniseassduuoniandonlunis@u
affilnusBenssfunsmesss i fsenusularesdilan ndnAedlefilraiudusgirdifasweneaenn

l.nq.uﬁi'mf aUMENIAL IAL 1S rﬁwii‘nf upsdazinf nafm 46



Traan1a3ded 1 meangunsalimiarfistevaoiun e nsclumsduse sl omifudu
(Tha developmant of electrical cueing devices for gait improvement in Parkinson patient) ]

finndin 14nm-uﬂum:mnr'zr-mrﬁwmmmﬁﬂw’lﬂﬁw werifipsnindrgunsafiatimalunsdutifaegns
wreadilon ﬁ'wumuﬁﬂ-wmn*ufﬁﬂmu tﬁuum'm']-wmuma.nLiﬁ'ﬁ'q‘mﬂmﬂnmmqrﬁq:mnnuﬂuwﬁwﬁﬂw
fiheRaFeinmudniteiiasinisfodwd e ersssdummzamaitein s s
Satunindn douludesresdrundmmlunniu(Cadence) i u%uﬂthaluﬁﬁ'uﬁwﬁrun wnﬁﬁﬁ'ﬂunﬂ: u{iﬂquﬁﬁ
szAumHuusralration (HaY<2) uilunguiiheifissdumoupusssastsrnn (HeY>2mudrdmunufinaly
mManduihduathsitod Aymeatadle14RanszAunneanee [9,10.11]

Pt [P roNa -l - R q
ﬁfmnﬁmfﬂnm'luﬁwnmmnnuﬁnmnw 'lumrﬂnmﬂhw:}ﬂwmumﬂannﬂmfmuﬂnni’n W

'I.umiinmqwnwuwm ‘ Darss RHLECH vicufilasluFesrnininiu lnunindy
| huﬁLﬁuﬁuiﬂmmﬂmﬁuuﬁumﬂiﬁ#
anareiniaNnsruI Ay 2
fndumsuazdlefins o luiind g An RS ulin i e lﬁuLﬁu'lﬂ'i'nHu Fepradlunainlindle
Wasnszdumamesn Buaili ' \ g T LURMILRR TRTE (T PTG PR
uasuiluaduaiieann Fnislus __ . umnaanenids e lvinAunslding
adnReeyiimuiudenssiunienagh , iHANE s lusasmefaunafinfreussl
AT uATNNINIE me\Suaualos A sy BuaAdourinnsdmuUnaRafinu g

dwFunsAnmusesnisl§Rns:s b nduresfihevnifufulunisAneidunisiide
deeaniefitidamnzeyi 90 AFaReuT Ingdamoiil Fuiaiuduaumsiadunilusuindi
WanannuamsAnu idunes Zeomy iReAms EIeE v '=:T; pdeuluAsn AU ey

nnmeua}ﬁﬁﬂuanunmﬁmmﬁﬂm Tnoi

m-i'ﬁ'ﬁw'lumnnu {Smcie length mu'nuathquuﬂﬂmmmmnn usziile
TR REPRTIRIRT TG Y A'TI ﬁl m wranealzatian (HEY<2) usz
N Qﬂqwuriuﬂ'ﬂ»@mq ﬂﬂﬁﬂ Eﬂ peed)uasrzusing luniniay
(Stride length) mu-uuﬁm-muﬂmirwuaﬁﬂmwﬁn

AL B LT TR Te by TR

msAnefasdnsfanssfunmanisituingd@saiudanzanistemendmazngonluns@uresdiln

1'1nmtﬂnmﬁwnmu HINY

AT N SR (Walking spee

vffiudi uan1sANEI8E Meintoshuasanisnudn Arsdalunindu szasfnlumsduussdnautivluniniy
seffluinin FlunnsfineidusesfAidunfel wudnfiussenndestudeses aodalunindu sozfnlunig
Euszdnoufinluneduiiiady uenanfinsinneiditseandesiunisiduees Howe uazani [15] ludes
sesnduad i lunsduiiisturesfilondleldanssfunanisbundatunsdiu Howeuazaniy
i anﬂi’qmvnﬂuthtaqianijuuuﬁﬁarmuLhuﬁ*mmuﬁwﬂummum&ﬁﬂw Fligamnzeesdensziu
Finirdnuimluinndunfvesdilon filefas@utiuaziuautitanes wihibdmzsasfanszfudandy

Anegotiiny qumismi. InAT. s AfgnadnA unzdnnha nadina 47



Tnsanaddodt 1 navissogunsahimstifdevaniiuna wannsatmisuve sl semiifudu
{The development of electrical curing devices for gail improvernent in Parkinson patient) I]-

annufirlunsduing filaufssdudoiussiduouinlunmsduinntunshlfon famsfne-iduadllad
masarndansssdanszfumanis Ul 100 afuieundt Seemsthnnndrdnaufnlumsdulnfisesdilani
ddaunide et woufnresdiheddudedumudonzsedansziu flunguessdilaofidszdunans
Tuuﬂ-mﬂmmnﬂmﬁunﬂl&‘-ﬁ’munfi'u'lunfjﬂﬁﬂwﬂﬂnﬁummruuma-ﬂmﬁﬁn msfinsidunisiidinenndes
funsAnentes Suteerawatiananon uarans udawsnriaussszusfinlunmnduliiduing
snmsinmefsiiferredansziumian s BiuidlunsAnmae doesusadinmiy e ingidudl
amAsddlassulunidudgeany uﬁ:éﬂ@ﬂmﬁw'lurﬂﬁnﬁﬂruuwiut"rmm:Wu {AseAAnTa WBuaRfilon

annsolftulaglideddyie Teorsanduog iiqnf:iui":m-a Qﬂquﬂwmniaﬁﬂn:ﬂﬁmnﬁu

manrldiulummaseu //

= : ps - L odia
fmiumsAnmuareanis : uu@arﬁﬂwmﬁuﬁﬂumrinmq#ﬂn'}’quna

mrdusnueme TRz

\\ W Avinusunisiduni lury
- = \ ~ 5 - X
UnFf N nuan AN SuraZite o / :\ IACENRRofUN Rl was s Rty

; : ‘ﬁ’ (8 e S

~
AN

- ke af adn g § - -
sanmaAneiduniain onygeue) i ldiusrian nAuresilon Tned

= - ¥ \\ \ - X ¥ - o - y ol
A lunsAY (Walking speed z lenaihi, wntvetiiodAgniwni wdide

T WL NNGRTEAUA g AuANTUUNTEYsAtiel (HRYS2)

- b, -.. I " - - - L
A U@y (Walking speedlft .\ Wnuetdud Ay naia widnou
. ; of
n1shAu (Cadence) lianaati AflszAuAupMUTITalsANIN (HEY>2)

§ = - ; - ey ahICH -
nudn psndalunnidu (Walking spe mde length) 47uun lunTnmu NIuetedl
L LTI RET T

W . -
AINNIANWLI AN TN N ngmes Wegen uazanz[21]luiFaree

= ) = ————————— 4

seuemsfinafu (Stride length I REREIRESE TR IR ANEY EAn118e Wegen uazanzluGasnes

. il i - o

Smnuintuniniu SlunsAnE)ved Wee Pui N AuTuaRRY uAlunsAne ATl
. - ' - L3P -] -

WU ﬁwuuﬁ'm'tun'miummunﬂ}qﬂuﬂmﬁmmmﬁi vatleraiflaannainluntsfneues Wegen uazans 14

M ok - , n - - & -+ 5

NNEFIAIATINDTES ﬂtﬁugam “Em Ui lunnAuiuaARS WA

-y , : ¥

nrAnw At nAT et AN ak UREA F89183A7T Tresliaglunig

- . i |

WusazAmauin lunsdui i ¢ o o/

A R I HIAT VYRR Hooses s
ﬂu:miﬁ’miﬂmnde length) uARengzunadudnduilivinfansedunnsaisrisasfansziuntanasétu
o -y 5 g ; Mogiiine 1L T o
fheidnfummaseuluafsfiléuennadnduifdedn Auussssnsfunll uvesfilifnduiufududann:

- o -
ordummzflhsnfiufuuensinaziinwnluFewes motor control movement udndihedafilyuiluFeres
sensory 8nfau [20,28]

% - A A - Ry R P i
dounsamsAngluGesamanauiisdemi wm@nmneailififihofinnu@miinnfunfsds u
et ldimmeseudilatdRansrfunedudaudanydn biwumsduiinniadedulas danmzdums
fuda

e ——
Ay et Tl gyninm, snas wis flignednd unzdasufs nainm 48



Tnsamaidod 1 mavanngUnsalimatrifiiesssmunnesnselun e sdil o dd
(The development of electrical cueing devices for gail improvement in Parkinson patient) I]

uavaanslRInTERUMIMEUenaRataniaNfusen nAu e glaeniiuiy

winmeemAdugalugmudidnssfumaneuen bidssduRenssfuniamen Ranssfunamslity
viieRansziuneduda smnsotaoiiee it lunniu ssosflunaniu Suaufnluntadu Fefanszduusin
silaiiifeRunnsnaiuluiu Anssfunememasiinadeniniuszasfnlumsdunniign Snssdunanasléty
ssfluadaniaiaeudslunadusess i i dndenssfuneduiafifaseniaitummuddlums
wuuasrzasia lunms@dudoouiiue-30)

U

anmnusdieiu AdodeulaAnentans Wiprrdwieasssthanfeuiu efienisazein definni

fanszdunanmoueniasesttant Elunndunies gh s e iuuls
snmsAnnsWRanszdun e |

o ;
nezfuntanisldunldfiuasien

Funanis iy wudiReanssfunnesumiuasa
(Walking speed) uarsraxfitaluniniu

(Stride length) tRsduataftifud sAuAMNUUsareslsandanudn Tungu

ﬁﬂwﬁﬁmﬁumwwmmﬂr (0 /// N’ ngspeed} wazszusfimluniniy (Stide
length) Lﬁu"ﬁuﬂﬂﬂqﬁﬁﬂiﬂﬁmﬂ a5 = x ' 'nuﬂm-zhluuuﬁﬁnrummnﬁ daulu
nfufUasfilssAunImuussre difaofl (48 ; Temr 4 \ - 1 (Walking speed) szozfnalunsidiu
(Stride length)duanfinlunnigids | 1% i

FINNTANEINLIHBNIEANS
ntﬁ’uﬁ#nﬁqaﬁwhuﬁmﬁmni‘lﬂ: ¥

g - x =
srnrnAulERnuiie 1R s fuidbaeiiaen

v newwii msfimraumiriinudnnaslds
s (21-24] uwilunsfinwnafsiingda duae
" ngufasfifszfunanuquussaasisanan
(H&Y=2) Aanadalunanidu (Walking speed) 3 ide length) uas4 Ui lun 7iAu (Cadence)
Wi snnndangudiloefitisg Al b

Suteerawattananon WA oha Funasemdaniufnsziuninis
Wt TtiJ’hﬂi'ﬂﬁﬂWﬂﬁiﬂn?"ﬁu@ﬂ#Eﬂﬂé n¥ar
mumn"ﬁuamwuuﬁﬁnrgm~mnn‘ugnﬂnmai’mm@ju'lunfqumnnﬁmﬁ‘ummm&;utearawananamn T H

A urimﬁnmﬂa&uﬂ%ﬁﬂ %Wq Wmqﬂﬁmﬁ‘?’ﬂunuuulﬁmﬂmlmmmﬂif

Asnszdusthdlaetnani@fissetiadundesnand ms FRsnszuassathmfaniuasiiuntsrunouiaiuuss
MO M1 15BN 1IN A
fiuethefuds nis vagfy ua2q alumsduitindude

Wasnszdunenesathafenildnalndidnadedouninns W ansduadialnethouiiafivsathadion

ﬁmniﬂ*ﬁﬂ'lun'miuuﬂ-vmuﬁ“m'lun*uf

Vatlmmuadinlieduldadude Wi sfuisesedrslunmnduiuhiswsouenlduidn id
fuliwgienadlumsAainssfuisesethasdoiieusTonfusstuuss A viniihoulditudleldds
nexfuiseseting TneiRenszdumssnumfuasiussiessozinalumadu soufanssdumenislitudussiiuase
radauszdmuauilumsdiu 23] FodudlefinsdRenssduiinesetnenfeufdwinllinnuds srovfouay
Suufalums@uiennisies

T
Angoiiimi gynivmy InAs wnz AignadAng uasdasuda naim 49



Thaan133d0i 1 m!'ﬁmmtﬂmuﬁmu}ﬂi“ﬁnimﬂ.lmnummm'lmnﬁuﬂaﬂm1ﬁtﬁ'u
(The development of elecirical cueing devices for gait improvement in Parkinson patient) [I

frunansAnluBessesnnduiifedaiu WunsinmafaRgeRusndmidnsduiieds uwi
defholdimemeseuiiulae Waanssfumaaamuasniansliundoniuud wodh binunndufidsdedle
nlaglAan mﬁuﬁ‘qnmﬂmmﬁuﬁuﬁmaa ARBATLINIFISET8Y 235uilMA TR ALAZANLE[26)

ﬁhumiﬁnmi’mmﬂ‘iﬁqm:ﬁuﬂwnﬂﬂmuﬂzﬁanmﬁumm’uﬁﬁmrh ﬁqnfxﬁuﬁ'mﬁmﬂﬂqﬁunﬁamﬂiu
weadile Tnefinsdalunn@u (Walking speed) Susufialumsndu(Cadence) Wsduntinaiitud Ay i
usiszzfinaluntsiRu(Stride length) Lﬁu‘iuaziwh]ﬂﬁﬂﬂﬂtymmﬁﬁ uﬁ;ﬁaﬁﬂmwuﬂqmumﬁurxﬂumw{uuﬂ
raalsAudonu 'lumfuﬁﬂwﬁﬁfzﬁumwwuﬂmqtmﬁuu (H&Y<2) Araudlunadiu (Walking speed) (s

\Au(Cadence)binrnsataiidnd Aty HreAuanpurarelzAnan (H&Y>2) wuin
AT lumnAu (Walking speed) 5582 sAdthl Anusufalunisiu(Cadence) Widueting
fitfdnAoymeatia . —

anmsAnenudn Lingaedr 596 K wedmaur sz funadidaluplwutinrey Fatiu
AsfeldmaAnmadalidunfaugpill Al \\\ Mg sotheiniu meldRanszdumeanam
saufunadiudady fadinasan | \‘\\i\bi iﬁ-ﬁa uiliansniinszoeinldetng
TiudnAtumneadd vateaduliagle) 1 \\ niefitienuasannausslunasduiu
flnusnrauasifnuansaiulyd® s 853 L TLRLE \ N WipevinmsduiusdunsaFnmiiiies

Tudilaeiiwevie lnTuwazetayin i in N 17aL s uvasaatanfeniunsiilifsaanunlid

A i Ll y - * = I
infiessniilanenabifdntusduuaghivis v laeiimedaalunisinafindu 3

gauasasusfinuasAd

dounteAntieansfagsss) i wddanzduntanilFiuussRansziu

naRudan i iuafan T AuLE IR ENEN T TR TR (WAl 7 é4d) setefinglunanidu (Stride length)

JmuiialuninAuCadence) grHTLe ’ ﬁ:nuﬂqmunﬁm:ﬁumm-;uuwmﬁm

. . I , - 4
wfanud Wnguéilosffisedun :;quumm'[:m‘iﬂﬂ (H&Y<2) AosiFa tlnsiAy (Walking speed)uasssasfinglu

ngLAU(Stride length) o w \ﬁwﬁﬂmﬂmﬁce}wLﬁu';uﬂti'wﬁﬁﬂﬁ'\ﬁmmq
A0R ﬁau’tunﬁuﬁﬂwﬁ% ufudh n 2y & WAL (Walking speed) srazing

i

Tun 91 (Stride length) ﬂmunwﬁwtiu{{:adfmejLﬁﬁunﬂﬂ@'ﬂiqﬁmmmﬁ&;

MOt RO ETER T Oe  TR——
rieu FnudateBiinsAnmafilluafousni FAneludesl 4 nszfunanisldtiuuasnedudadoniu
Yu aunsodasiuardlunisdu szerfnlumadud e luntsdiu faeneandumesde Fuasfansedu
ynanislBuRlResgud vnliasRufuas it ufinauinasdumudeddiléty dadanssfumedudaide
mafuliuuiasifefendaiinarnnudoivludosrasronmuss widlefinsWorusaniuRinssfumanslédu as
Whnueileudnssdumansituiuumidedenaasdansfumeduialy Enﬁﬁwa:mﬁan::ﬁumaﬁuﬁn&uﬁ
FwzReafudsnszfumensliu fnfudedianimmaseyuludeulrvesnWansziuisnsadiel ded

- ] . - ok ‘ -
fuliwgwdindihatiafeanssfuntemsldiuduvdnlunniu fSniTbissseanimeseyluldeulstissnua

mongniiTed qymEEmL sman, s fignedna unsdnsufa naiom a0



Tnaama3ded 1 nmimangUnsshinnslbitiedasmun smeansclunsdnsesdilaemifudu

{The developmant of slecirical cusing devices for gail improvemant in Parkinson patient) ﬂ

raveamsldfanszAunameuenesanianiudenmaAuregiewiiudy

annsineBauansWanszAunasenn snszdunenislétu unsRenszdumedidafanszfuian
atief Wiluasanaduresdilon Taefimudalunaniu (Walking speed) szozfinalunisiiu (Stride length)
St lumsdn(Cadence) WkInatsitudAgmieani widefnrnuimungursdunsuuuresisn
udianudn 'hmfjuﬁﬂquﬁﬁmﬁnnﬂunmﬂﬂmﬁﬂﬂ (H&Y<2) Arnad9lun sy (Walking speed) UWAzszuznIg
Fratfu (Stride length) Wadiasnaiiufnfymasdif wiswuaunsfiaiu (Cadence) hifsdustneiiindnficy

s i 3 -
i dndlungudihondszAuaniupiussaeslsaung (HeY>2) wudn m'smhlun'nmu (Walking speed) 7z0En7
i

f9u#u (Stride length)&uaunisfinadiu (

aannsAne gt liwunisAngai m!‘aunu‘m:ﬂuuuumﬁau Farfudadelddn

: L ,
msfnmadsiiuafousnilédne sdaniuiy annsodantiuaaudalunis
Wy sz lummAudouing T hagz:ifs refumiusziinaresz ez lumadu
daudanszdiunnanisiniuss

futinasifadanfafingnundng

duk
ATy

] uﬂ:ﬁquﬁﬁdnr:ﬁumqmﬂmuﬂ:mq
Niadine Sullusavitlihhaiinan@u
anuavoens RNz a 'ﬂn"mnuuuumﬂi'ﬁan"ﬁumqmﬂﬁ"u
saneghon Bdrsadumadulng q s't-ﬁqnrﬁum-amumhuﬁunw‘lﬁi‘m
mslRanszumanasldBusauriy ~wethasouiiu fihesmnso@linty
SeuRaudsuiunindulaglaen FiRansziumants1diu faenaddeanann

YoRunsdanss ﬁumqmﬂﬁﬁu‘luwmﬁ iy BT

e

fuudiipomfRnesnaz ety
fues

daunsldRansy b Raa
mumaniunfuda ﬁ#uﬁ’iﬂE’luﬂt 'l P U eusfilFuatseiigefiou Fuudnuiuntsl4as
nazdusiindy mumqLﬁaqmnﬂnpxumnqmﬁuﬂa ligsuenuliniues

et @ INYNTINYINT

1. 'mmrﬂi‘uﬂﬁuﬂuﬁmﬂﬂhmm.ﬂu gmmurﬂ-miumﬂiﬂulﬁmu

QAR RIHNAARBAR ¢

3.90m 1}14mwuﬁuﬁ'ﬂmmhmqi'wo:mﬁu e liamnndfuszdunnuusiuasirmanudares

ki o tinadion wiansldRanszgunia

: wpd ; 7
Smnznrsdidldiidesanninanussunsdei i
- - - - - i k3 - -
4 ymalinipanuduazdnnanudsresdannfes e lisunrolfussdvaruunussdnsamnud
vedamaifesld

- - . . ; - . - X
5. FmsAnsRNE G189 kinetics uas kinematics ieiszlduaTwiud uasilstonfnnia

g aiiied gyninm, smas un AignaAng uassaanda naim 51



Thsanaddod 1 r|niuﬁnﬂn:uiﬁmu‘lﬂﬂuﬁah:ﬁnﬂmm?mﬁiuuqfﬂmﬁﬁm
(The development of electrical cueing devices for gat improvement in Parkinson patient) 1|

FIEn19a1984

(1] foTsn] Five , Al WugaRuen uay Afane yuuna lamfudiudnuld fukadd

2. ngam : guiimnTsavaffuduussngulzariipdeulfisuUng Tawerunagiiainel amneaing
. 2549

[2] Rochester L, Hetherington V, Jones D, Nieuwboer A, Willems A.M, Kwakkel G, Wegen E.

The effect of external rhythmic cues {audilory and visual) on walking during a functional task in homes of

people with Parkinson's disease, A il BB(2005); 999-1006

[3] Baker K, Rochester L, Nie effect of attentional , auditory , and a

'ks in Parkinson's disease. Arch Phys Med
e ———

combined cue strategy on
Rehabil 88(2007): 1593-1600

[4] Chris Kirtley. Clinical gait agaiy€hioony budl Practie jedition. Eisevier: Churchil Livingstone 2006.

[5] Lewitt PA. Levodopa Tor theffreaffé dubf Parkinson's diséase. N Engl J Med 359,23(2008): 2468-2476

[6] Thaut M.H, Mcinosh¥E : Brautt J M. Rhythmic auditory stimulation in
gait training for Parkinson's disgg®e na

[7] Schaafsma JD, Gliadi NgBaig8h i, Baeis A \\ qusdorff JM, Gait dynamics in Parkinson’s

disease: relationship to Parkinsonia e X levodopa. J Neurol Sci 212(2003): 47-53

[9] Azulay JP, Van Den Brand C, Miester - angla |, Pouget J, Serratrice G. Automatic motion
analysis of gait in patients with Parkinsofuisease: ¢ pdopa and visual stimulations. Rev Neural (Paris)
152(1996): 128-134

[10] Azulay JP, Mess F:‘ 1' od J. Visual control of locomotion in
Parkinson's disease. Brain 12201899): 111-120
[11] Lewis G.N , Byblow W.D,, Walt S.E. Stridg length regulation in Parkinson's disease : the use of

extrinsic, visual tum.ﬁi%m mgm j w Ell] ﬂ ‘j

[12] Kompoliti K§Boetz CG, Leurgans 5 Marrissey M, Siegel IM. “On” Freezmg in Parkinson's Disease:

s PR, o,

7(2006): 92-95

[14] Macintosh GC, Brown SH, Rice RR, Thaut MH. Rhythmic auditory-motor facilitation of gait pattems in
patients with Parkinson's disease. J Neurol Neurosurg Paychiatry 62(1997): 22-26

[15] Howe TE, Lovgreen B, Cody FW, Ashton VJ, Oldham JA. Auditory cues can modify the gait of

Parkinson's disease.

persons with early-stage Parkinson's disease: a method for enhancing  parkinsonian walking performance? Clin
Rehabil 17(2003): 363-367.

— — —— —  — —  _—  _ _— — __ —  — _— |}
n.nq.uﬂim-f YIS, AL LTuE ﬁ!‘l'lﬁﬂir uazgasnfl naim 582



Tnsamiaddod 1 nnawanogunsehimaIdfidssaodunsmmanactun riuve gl aomiia

(The development of electrical cueing devices for gail improvement in Parkinson patient) I

[16] Zatsiorky V.M, Wemer S.L, Kaimin M.A: Basic kinematic of walking. Step length and ?;Iep frequency.
A review. J) Sports Med 34(1994):109-13

[17] Del Olmo F, Cudeiro M, A Simple Procedure Using Auditory Stimuli to Improve Movement in
Parkinson's Disease: A Pilot Study. Neurg & Clin Neuro Physio 2003:1-7

[18] Hausdorff J.M, Lowenthal J, Herman T, Gruendlinger L, Peretz C, Giladi N. Rhythmic  auditory
stimulation modulates gait variability in Parkinson's disease. Eur ) Neurosci 26(2007): 2369-2375

[19] Baker K. Rochester L, Nieuwboer A. The effect of cues on gait variability- reducing the attentional

cost of walking in people with parkinson's l:IFs —: . u apism Relat Disgrd 14(2007): 314-320

[20] Burleigh-Jacobs A, Horak F.» initiation in Parkinson's disease: lnﬂuance of

levodopa and external sensory trigaefSMew-Disord !{1 T2

[21] Wegen E, Goede C, LigidwRetBCiay, s AMWalieims A, Jones D, Rochester L, Hetherington

£

e/  ' \\-,_\:".gu — et s
‘,‘:‘I// foe . \K\\\i\\\ ° somelosensory cueng on g3t

ulation of soles on gait in Parkinson's

V, Berendse H, Zijlimans J, Wollg
patients with Parkinson's disease.
[22] Novak P, Novak V. Effe

disease: a pilot study. J NeuroEfig Rafialy8(200¢ (19 ’\\\
[23] Suteesrawattananon : ! re

rotas E.J. Effect of visual and auditory
cues on gait in individuals with Parkion§ diSeass LNEUOSC \" [}
o

2004): 63-69
[24] Jiang ¥, Norman KE. Effe A g Ay CUEE on gait initiation in people with Parkinson's
disease. Clin Rehabil 20(2006): 36-45 o
[25) Arias P , Cudeiro ., Effectsiof fiythmic séns jon (auditory , visual) on gait in Parkinson's

ré‘ ;
Ll IRSLLHENUINT

mﬂ’mﬁn ﬂuﬁﬂﬁ'ﬁﬁmnmi’m

disease patients. Exp Brain REStteteatan-net

[26] arsouiiima tama. i;"m..
mandufiade. nerlwudiFoo
2552,

- i
i B R R

. _ P
rOuRAIMuNAY SRl Inenfy,

[27] Enzensberﬂwubﬂlg nmaquljmm with Parkinson's disease.

Nervenarzt 68(1997): 9 -77

(28] Fr@1%ﬂ!¢ﬂa‘@ ﬂ@ W%}Ammq PW;E’ r}s% Melson AJ, Rothman
J. The effects offpulsed auditory stimulation on various gait measurements in persons with Parkinson's Disease.
Neuro Rehabil 17(2002): 81-87

[29] Dibble LE, Nicholson DE, Shultz B, MacWilliams BA, Marcus RL, Moncura C. Sensory cueing effects
on maximal speed gait initiation in persons with Parkinson's disease and healthy elders. Gait and Poslure
19(2004): 215-225

e e e e e e e e e
rongg Tl yrinmn, seas aue wignsdion unegasud nainm 53



TnsamaTini 1 nnngunsahim I iedoiun el sEuvesgilaomdaviu
(The development of elscirical cusing devices for galt improvement in Perkinson patient) [

[30] NMolano M, Provitera V, Estraneo A, Selim M, Caporaso G, Stancanelli A, Saltalamacchia AM, Lanzillo
B, Santoro L. Sensory deficit in Parkinson's disease: evidence of a cutaneous denervation. Brain 137.7
(2008):1803-1911

[31] Dibble LE, Shultz B, MacWilliams BA, Marcus RL, Moncura C. Sensaory cueing effects on maximal
speed gait initiation in persons with Parkinson's disease and healthy elders. Gait and Posture 19(2004): 215-225

[32] Fsausnda@dfulla. PIC Microcontroller Leaming by doing #2801 7811, FaipFaiit, ngamwe : aung
nidfuile, 2550

AULINENINYINS
ARIANTAUNNING 1A Y

oy il gynismn anas wne wignadnd unzdasud nafunnt 54



Tnaamia3dndt 1 mavinngqunsshimstifoteyaadiunsmannseluns@uve sl aovdivdu
(The development of electrical cusing devices for gail improvement in Parkinson patient) “

NIAHUIN N

-l e £
wyuEBUMNtayaINan1TARNTAITUAY

2. fgunmudauss Tuillsass
3. dasdulzana fiudu

4 fiprmtedn@luniaiiu
fle Wuszesla

ArsarUnFlun B i

. il (Wde 7)

s TUUTY
....... Lild

il mamla... L S

5 Wirtesdorluns@uitalal . bl

B.fimaiRufing . hild
inuAinsAmAenesn ;

1.mwﬁnﬂnﬁ'|.umniw, ANATIN .- T PV G

iF |

'Eﬂmm

it UNINENT =

Tusmezy.....

' ““@Wﬁﬂ*&ﬁ@ﬂﬂ‘ﬂ%% V8768

e e e —
nnggeiiial quyninm, TR wus wignefnd wesdnsdl wadom 55



Taaamaidai 1 nnmnogUnsshimsTriliiedodamanmnschmadveadilaomifiud
{The development of elecirical cueing devices for gait Improvement in Parkinson patient) [l
MAHUIN 9
wuurefaiufindayagiddaumenaseuildlunside

-l - L Y =
Fas meAnwgUnsailmeilduas @esusrdunsziuiiaianinsiaures
- .
dilaawritudulaeldiafasdiassinisiaaeulug

- J - -
Fuivnmafivdioys ... L. o, P2 T S

sz guiindounmaned. ...

ad &
ﬂmuﬂﬁ'mmnﬁuiﬂqﬁ..,....,....,,,,...

daysdIuAAR
1.1 i .. VEURIAT
27
12
reozoemihiln .1
H&Y
arnwmnmewdug
Whulsannfnuduviels
fnwlaumsiiinegvigli

27n1798473A -"if"-”" S—

41§ Rigid e istural Instabilty
L,

ﬂﬂﬁﬂ?LﬂHtl’.Hﬁu’]

) ﬂ--u-ﬁl--fél-Wﬁjmﬁwgfm.g ...............................................
"“"“@Wﬂ’@‘ﬂ 0 UNIAINYAY

sruzFudu Ae Tensdudnndang avindug
.. spzLhunane fie fermsdudn fadhdun Sudeinsduinds
e TEHETUUN AR He3BuduRede i liean Gulils

e —
mowg i Tmed quyninne sna s aSgnadnd unsdaauds wafom 56



Tnaanaddo 1 maanngUnsshimidtifuieyaomun mmnselumsAvvesdiliom it
(The developmant of electrical cusing davices for gait improvement in Parkinson patient) ﬂ

prsEimUnFlun s RuTRaty
veeeeesenen ShoM shuffling gait ressseseeneees SlOW walking speed
ceesererenene. INCreased siride variability e frE€ZING of gait

arifimnAluna@usug uanwilasandrdiu

Wirtesdoeluns@uvielsl

anunsodvRnseilanbiveanm

wuutiunneEanIsnaaa

r
14
iF |

e B UE INEN NGRS
CAIANATAINMANENNE

e —
g oriimd gynisan, snes i Aignadnd unsdased nalnm a7



TnaamisTiind 1 mavisnngUnsshimslrifiedsoiumnuanniolumaifusesfilomifi

(Tha development of elecirical cusing davices for gait improvement in Parkinson patient) l]

NIAHYIN A
aunsaftlilunmslssAs§ansoidamimidlunsiu
qunsaildszuieenanansssudnsesgUnsnfianimns Seasuisliidy 4 daumdnde

1239705 uszAuusaiulvid (Voltage regulator)

parfiasmsiar it
selufqUnsaftu 4
AnauTRvemUnTohFuussamin

1. Uuusadulwin e lussiuieil;
2. fnwrsauusaduldi uazn
3. Wiuurandeumileinealn
4. anafludin
5. Yfusenszualifihgoyifelug A

2.9995u84
2.1 LaLad
e fvTe Laser (ud ity

i nplification by
Stimulated Emission RAJAtION HIEIAENM I il fin s dasfadfignnssdu uasaed

o pr - d oo
WhiuasiflpouivferueIARMALT T4 Ntﬁﬁmm.ﬂmc} uazlunniafoun fafves

)
ugeapReulUFefustianfan v

F- s
ol 7 1 R 1 e
Fainanannlss (i a7 i) s (Un&u

azqiidiunenfirlud) In GaAsP
(BuiAtnunaidgnen }TT ave ﬂ"f T ST oG unARUTeLsIAIeS
o RO AT TN TR
q

GaAs WusaamaiiAAnNemARY 0.8 mm (Buriusm)
GaAlAs WuausmefArNEIARL 0.7 mm (Ruma)

InGaAsP Wusuae AR NEIARY 1.3 LAY 1.55 mm {Buriem)

& i .
witeflalonusiacaiindeiinas Wannuansneiumuanene useauAnRvaAT

g orimd grniaim, anes s fignsdnd uasdninda nafing 58



Tassmiaided 1 mavinngnsahimdrifuiedsodunmensclunsfuse sl
(The development of electrical cusing devices far gall improvemant in Parkinson patient) I]

AHEIATiL U e flaleafiliRuness i lurisersnuneiar douaeflalonf WiuaBuriuseh
Fpoutaeay 1.55 mmaslilussudessinudiloufaiiuss sy
- - a " . - -
waeflalsalrumdnusziulvias e ldunsuszmnzd wiunislfaoun

-
Weafiuuag
\..
W’ v fnacing i
2.2 iauleniuas (Fber Bt
dulenhumailununaieve sl ol Nonds udulie ) viernalaAnmunadn
vany uegsannu Eulouds v, uadn e lunate uleniusdldfunnsiadiuoudu

| - - ] ¥ .
lu@nafianiie rieussyifuuangadsuauon
: 1‘,"1-.,..-"..‘;5".#_.

L0 uﬂ:mﬁuuﬁnmﬁnmmﬂu Y
L

¢ - 2
SiRana 1 rnts WiameFarhutoanasnudulousias

AuANEEAELR

‘r Cladding

9 ‘W’]\ éW T g %WWW%I d

3.93991dme

tinas (Buzzer)

Tseffedinannwimdmite widels (Piezo ) Aflvsiudinannd

(oscillator ) sgmuludadletieuussdusnnsaindlados ddeines wibismsowdounuireududs

e oiiiad gmivimn snAs s AgneAnd uasdasedl nadim 59



Tnsams3¥of 1 mavimsngunsahimiatrifideaoimmennselunmduve sgilaomdfni
(The developmant of electrical cueing devices for gait improvemant in Parkinson patient) I]

4.99958u
—
uaimad (Motor)

f'
veinef AairteanaIniiniis T g

- o
gouna Tuplusaninnuiafeud wanne
- | . . . il
wnsnarefAe Wailnrzualvdilug / el meena e uwivin ausuimdniifisty

srlludmiFegaiuwiawimdniiarng

U7 p4 plusmsL e R LT

5 lulasnannsaans (Miwdss v
mm:::;: ﬂmmﬁl@.ﬂﬂ@ﬁﬁmw

- -l - -~ o ® "y
ATUANNITYINUYE qgﬂ nanflfinifersfiuniunumisddansetindlyilao Mo luniminaumanty

s VR b @ b A8 A Bt A onisomr oty

h&:nﬂu‘immﬁﬁ'inmﬁmﬁnﬁﬂ 5 doulunjie doullssinaua ﬁuuﬁuﬂﬁuﬁwn daudeusiadyoyromaiii
dourfindygnaning ussdndumeFnidygin birreulnsssef 1 lunfideiife Pic 1676274
AuaITRTEd PIC16F62TA A
o Wusedulumnine i 2-5.5v

u -
® YNunAILE? 0-20 MHz

o gnysallsunsulidralanldinatia In-Circuit Serial Programming

g eidind qyniTw, ses uus wigmedn unsdasidl maie 60



TasanisTded 1 maisnnguasehimsIdfifesemiunuesnsdlumsduve sl somdfuduy

{The development of electrical cueing davices for gail improvement in Parkinson patient) Il

e firnuuflasiumsdnaenioys

. ‘Ilu“lml.ﬁﬂ':-'l‘;iﬁu‘ﬁm-_lﬂ 1.75 Kb {ruuazau1¥ 100,000 aFs iufayaum 40 1

o Mmnisam s e luiuy SRAM 224 byte

o sumnistp e UL EEPROM 128 byte Htuuazay14 100,000 afs wivdayaud 40 T
o Snurisansndensiefugunsninieuentd (/0) 16 e

o i bigauazinziuauniaunnlilug
\

i\

A
'Ewm@\t.!’mc 16F627A
e, .._.. .l..l;u- ;’j#
.43 (Switch) T
ey P

'

gnfuuune (Push Butlpé Swichrimenien i RR S nR winall nas

piupuindeaing fias *nj;]u#ﬂgdiunmtﬁﬁ ot 'uﬂﬂﬂﬁmim (ON) wazilonmjusindan
wilsnfaeindin (OFF) mMsfinaiiuuiinasmaan winfveseind nﬁ"ﬁmnnawﬁﬂhﬁﬁmﬂw NTELUTIAY

S RLELY] u‘%mm#wmﬁ;ﬁ ﬁiﬁﬁ%?ﬂuﬁaﬁaﬁiﬁ Circuit) uaslfluremusteda
nRnieaindRnaas ( peén H
U
q

717 p6 gluamssimduuunaildlusnidy

m T
g eiiiad oynismy, sas s wigmsAnd unsdaanf waloim 61



Tnsamidad 1 mﬂmulqdmi\imu‘lﬂiﬂaimﬁmnumﬂﬂmuﬁuuaﬂmﬁﬁﬂu
(The development of electrical cueing devices for gait improvement in Parkinson patient) |]
- o oF
ﬂ“ﬁlﬁﬂ“ﬂﬂtﬂiuni’ﬂ“l‘ﬂ“‘u u’ln‘:uqm-!ﬂﬁnmm‘ﬁ'u

Wsunsfiduduniferuaumsinneeneafoussd Wsunabulusunsunsnd 7 #TUsuns
MikroC Fetu udenmiulidTusuns Pickit 2.0 unirlédeyaadilu PIC 1676274

Void main()

{

TRISB.F2=0; W RB2 ilu Output ; RB2 = timsef
TRISB.F3=0; \ - 283 1ilu Output ; RB3 = uawnef
While(1) o

{ ,

I(PORTB.FO==1) . 4 7RBO - ﬁmuqmﬂmmuﬁmw
I{PORTB.F1==0) 7

¥Yinau

{

PORTE.F2=1;

Delay_ms(300); (I (RE ps mmfmﬂu 300 ms
PORTB.F2=0; 0 RS Tarefliviney
Delay_ms(300); 1 300 ms ; Uareflihineu 300 ms

}
IflPORTB.F1==1)
H{PORTB.FO==0)
{
PORTB.F3=1; RB3 ¥ ; nawmeiinem
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PORTB.F2=1; W RB2 ¥inau ; arefina
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PORTB.F3=1; W RB3 ¥ineu ; ummeHina
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PORTB.F2=0; W RB2 Livianu ; timreflivineu

PORTB.F3=0; Wi rRB3 e ; nawmeflavinay

Delay_ms(300); RB2 RE3 lihina 300 ms Umref uawmafliiinau
300 ms
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NAME: PROFESSOR AREERAT SUPUTTITADA,M.D.

2

=

OFFICE ADDRESS: Departme ali Wilitation Building Floor 2,King

,

DATE OF BIRTH: May 19, 1968

MOBILE PHONE: (6681) 4888549

: kok 10330, Thailand
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EDUCATION

Year

Degree and Certificate of Training Course

Institute

1991

Medical Degree

Faculty of Medicine , Siriraj Hospital,

Mahidol University, Bangkok, Thailand

1993

Diploma, Basic course on sport medicine

International Federation of Sport

Medicine, Bangkok, Thailand

1994

Thai Board of Physical Medicine and

Rehabilitation

Chulalongkorn University, Bangkok,
Thailand

1995

Diploma :
- Botulinum toxin injection by-EM&G-guide in'
management of spasticity and variods

movement disorders

Mount Sinai Medical Center, Mount

Sinaisdniversity Hospital, New York,

USA

i
- Pain and Neurological Rehabiljiation :‘;
1995 | Diploma: \ T | Colorado Neurological Institute,
- Management of spasticity and various J* Colorado, USA
movement disorders _ ;
1996 | Diploma: o) -;_}Z-ienna University Hospital, Vienna,
Gait, Movement analysis and Dynamic EMG j“j‘:;.’,/}ustria
2006 | Certificate of training cogrse in: Western le?,-Seattle, USA
Research Ethic : -
2008 | Mini MBA in Health - Chulalongkorn University and king
Chulalongkorndviemorial hospital
Bangkok, Thailand
2009 | Motion capturesin-movement-analysis QualysisyCe.&MarieussHospitals,
Sweden
2009 | Wireless dynamic EMG in movement analysis Mega Co. .& Various Hospitals, Finland
2009 | Certificate in “gait analysis course” Gait and Clinical Movement Analaysis

Society,London,England
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INTERNATIONAL INVITED SPEAKERS AND INVITED CHAIRMAN

1.

10.

11.

INVITED SPEAKER IN THE TOPIC” GAIT ANALYSIS” at the 5" ASEAN Rehabilitation
Medicine Association,Bangkok,Thailand during 10-12 December 2009.

INVITED SPEAKER IN THE TOPIC “How to optimize botulinum toxin treatment” in the
education course of “Spasticity and Pain” at the 19" WORLD CONGRESS OF
NEUROLOGY, Bangkok, Thailand during 24-30 October 2009

INVITED CHIARMAN IN THE FREE PAPER SESSION” Neurorehabilitation” at the 19"
WORLD CONGRESS OF NEUROLOGY Bangkak, Thailand during 24-30 October 2009
INVITED CHIARMAN IN THE FREE PAPER'SESSION” Movement Disorders:Treatment”
at the 19" WORLD CONGRESS OF NEUROLOGY-Bangkok, Thailand during 24-30
October 2009

INVITED SPEAKER IN THETORIC“Role of electromyography in planning and guidance
of botulinum toxin injection in cervical dystonia” at THE INTERNATIONAL SFEMG
COURSE AND XTH QUANTITATIVE EMG Cbl}JFERENCE, Venice,ltaly,6-10 May 2009
INVITED SPEAKER IN FHE TOPIC Evidie_nce Pased medicine of botulinum toxin in
spasticity” in the education coufsé of “S-p;ésii-city” at THE FIRST ASIAN OCEANIA
CONFERENCE OF PHYSICAL AND REHABILJ-TiAu]JION MEDICINE, Nanjing, China, 16-19

May,2008. =
INVITED SPEAKER INJTHE TOPIC * Update management in spasticity” at UNIVERSITY
OF MALAYA, Kuala Lumpur, Malyasia, 6 May 2008.

INVITED SPEAKER IN FHE WORKSHOP “The use of botutinum toxin in spasticity” In THE
ASEAN NEUROLOGICAL,; ASSOCIATION-at-Petchburi; Thailand-on 3-5 March2007
INVITED SPEAKER'IN THE PANEL 'SESSION™ Experience’of botulinum toxin in cervical
dystonia”” IN.THE INTERNATIONAL SPASTICITY EXPERT MEETING &t Istanbul,Turkey on
7-11 June 2007

INVITED SPEAKER IN THE PANEL SESSION “Experience of botulinum toxin in spasticity”
In THE ASIAN SPASTICITY EXPERT MEETING at Singapore on 11 August,2007.

INVITED SPEAKER IN THE PANEL SESSION AND WORKSHOP “ Experience of botulinum
toxin in spasticity” In THE MID YEAR CONVENTION OF REHABILITATION MEDICINE

ASSOCIATION, Manila, Phillipines on 31 August 2007
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

INVITED SPEAKER IN THE PANEL SESSION *“ Experience of botulinum toxin in
spasticity” In THE ASIAN SPASTICITY EXPERT MEETING at Taipei, Taiwan on 17
November 2007

INVITED SPEAKER IN THE TOPIC “Botulinum Toxin in Cerebral Palsied Children” at

INSTITUTE PEADIATRIK HOSPITAL KUALA LUMPUR,23 May,2005

INVITED SPEAKER IN THE TOPIC “Botulinum Toxin in spasticity” at KUALA LUMPUR

UNIVERSITY ,Kuala lumpur, Malyasia, 23 May 2005.

INVITED SPEAKER IN THE TOPIC ¢ The Experience of Botulinum Toxin in Upper Limb

Spasticity of Cerebral Palsied Children™ at THE _3RD WORLD CONGRESS OF THE

INTERNATIONAL SOCIETY-OF PHYSICAL AND-REHABILITATION MEDICINE — ISPRM,

Sllo Paulo, Brazil , 10-15 April, 2005.

INVITED SPEAKER IN THEFWORKSHOP. “ The use of botulinum toxin in children with
cerebral palsy” at Neurgpediairic ‘department, The Hospital UKM waz The Hospital
Selayang at Kuala Lumpur Malaysia on 16-_;1 7July 2004

INVITED SPEAKER IN THE WORKSHOP “ ;‘_E_valu_ation& Management of Adult Spasticity “
at CIPTO MANGUNKUSUMO TEACHING HéS_IIDIITAL at Jarkatar, Indonesia on 19-20 July
2003 et :;J'*

o

INVITED SPEAKER IN THE PANEL SESSIONV.;_-E);eperience of low dose botulinum toxin in
spasticity” In THE ASIAN_SPASTICITY ADVISORY BOARD ‘MEETING at Kuala Lumpur,
Malaysia on 21-23 Jure 2003 ’

INVITED SPEAKER IN"THE TOPIC * Experience of botulinum toxin in spastic toes and
feet. IN THE 2 >WORLD CONGRESS OF THE INTERNATIONAE-SOCIETY OF PHYSICAL
AND REHABILIFATION"MEDICINE(2"” ISPRM) "at"Prague, Czech Republic on 18-22
May 2003

INVITED CHIARMAN'IN'THE FREE ‘PAPER 'SESSION “Posture and ‘batance” IN THE 2"
WORLD CONGRESS OF THE INTERNATIONAL SOCIETY OF PHYSICAL AND
REHABILITATION MEDICINE( 2"° ISPRM) at Prague, Czech Republic on 18-22 May
2003

INVITED SPEAKER IN THE PANEL SESSION “ Experience of botulinum toxin in
therapeutic indication” In THE ASIA NEUROTOXIN FORUM at Soeul,Korea on 11-12
January 2003
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22.

23.

24.

25.

26.

27.

INVITED SPEAKER IN THE WORKSHOP “ The use of botulinum toxin in children with
cerebral palsy” at NEUROPEDIATRIC DEPARTMENT, THE HOSPITAL UKM uay THE
HOSPITAL SELAYANG at Kuala Lumpur, Malaysia on 15-16 July 2001

INVITED SPEAKER IN THE PANEL SESSION * Clinical use of botulinum toxin type A
:Spasticity & Cervical Dystonia” In THE INTERNATIONAL COMBINED MEETING OF THE
FACULTY OF MEDICINE CHULALONGKORN UNIVERSITY (42ND ANNUAL MEETING),
KING CHULALONGKORN MEMORIAL HOSPITAL, AND THE THAI PHYSICIANS
ASSOCIATION OF AMERICA,Bangkok, Thailand on 25-29 June 2001

INVITED SPEAKER IN THE PANEL SESSION«* Experience of botulinum toxin in the
treatment of cerebral palsysin~Thailand” IN “SPASTICITY MANAGEMENT MEETING” at
Kuala Lumpur, Malaysia on 6=7"April,2001

INVITED SPEAKER IN THESWORKSHOP ® Spasticity management with botulinum A toxin
" In THE WORKSHOP ON SPINAL CORD PARALYSIS: LONG TERM CARE ,Chiangmai,

_—

Thailand on 22-26 November, 1999 ., |

INVITED SPEAKER IN THE WORKSHOP “é‘pgs_modic torticollis, writer's cramps” In THE
3RD BIENNIAL CONVENTION OF- THE ASE@I\_{ NEUROLOGICAL ASSOCIATION & 39TH
ANNUAL MEETING OF THE NEUROLOGICAEJ;SOCIETY OF THAILAND , Chiangmai,
Thailand on 3-5 Febuary,1999 .. . _4 .
INVITED SPEAKER INJHE PANEL SESSION * Musculoskeletal disorders in workmen's
compensation files (1989-1993) in THE 4" CONFERENCE OF SOUTH-EAST ASIA
ERGONOMICS SOCIETY ERGONOMICS FOR PRODUCTIVITY AND SAFE WORK at

Bangkok, Thailaridion 21 Nevember:i1994:

AWARDS
UNIVERSITY AND HOSPITALILEVEL

1.

The best researcher of Ratchadapiseksompotch Award of the Year 2002 from
Chulalongkorn University:The project “ Effectiveness of Neurorehabilitation at Thai Red
Cross Rehabiliatation Center”

The best researcher of Ratchadapiseksompotch Award of the Year 2003 from
Chulalongkorn University:The project” “Effectiveness of constraint-induced movement

technique of unaffected upper extremity in chronic stroke patients”
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3.

6.

The best researcher of Ratchadapiseksompotch Award of the Year 2004 from
Chulalongkorn University.The project :“The clinical trial to find the lowest effective dose
of botulinum toxin type A in upper limb spasticity of cerebral palsied children”
Research Award: The project “Effectiveness of low dose botulinum toxin in various
movement disorders” from King Chulalongkorn Memorial Hospital in the Year 2004.
Ratchdapiseksompotch Fund Award for Professorship from Chulalongkorn University in
the year 2006

Award of excellence in Scientific Work from Faculty of Medicine, Chulalongkorn

University in the year 2009

NATIONAL LEVEL o

7.

10.

11.

12.

Excellent Scientific Award:The" Project |* Spasticity and Dystonia Clinic” from Royal
Colleage of Thai Rehabiliatien Medicine Association in the Year 2001.

Research Award: The project “Local botulinum texin type A injections in the treatment of
spastic toes.” from Royal Colleage of Thai ?eb_abiliation Medicine association in the Year
2003 fl

Research Award: The project “Efféct-ivenes;* Qf ];)W dose botulinum toxin in the treatment

% ol

of spasticity in adult patients.” from Royal}:C;o}leage of Thai Rehabiliation Medicine

association in the Year 2003. - yr=
Research Award: Theproject “Effect of exercise in preghancy on maternal and fetal
health” from Royal Colleage of Thai Rehabiliation Medicine association in the Year 2003.
Excellent Research Award: The project “Effect of exercisein pregnancy on maternal and
fetal health” fromy Ministry oiHealthin,thesYear 2004«

Excellent Research”Award: The project” “Effectiveness of constraint-induced movement

therapy.in chronic stroke patients.” from Royal Colieage of Thai Rehabiliation Medicine

Association'in the Year 2004

INTERNATIONAL LEVEL

13.
14.

International Speaker Award from Toxin Society in the year 2008
Award of excellence :The project “Vibratory sensory testing in carpal tunnel syndrome:
correlations with electrodiagnostic parameters and disease severity” from 2009 Asean

Oceanian Congress of Neurophysiology on April 14-18,2009
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EDUCATION IN BIOETHICS/ RESEARCH ETHICS
INTERNATIONAL
1. Asean-EU University Network Program Training Session on Introductory Bioethics:
Research Ethics on 23-25 November 2005
2. 5 th International Conference on Defining the Roles, Responsibilities,and Relations
between National Health Authorities and Ethics Committees in Health Research on12-14
December 2005
3. “Human Subject Protection Course” by FERCAP on 19-21 July 2006
4. Five-day educational training at WESTERN IRB,USA on 24-28 July 2006
5. International conference on_Transparency and._accountability in Health Research:
Towards an ethics of responsibility in. human subject protection,on 29-30 November
2006. \
6. International Course “of Human ParticipLar.-lt Protection Course and GCP Training by
FERCAP,SIDCER/WHQ0N 35 MarC_h 2008? P
7. EC Surveyor Training by /JIDR-FERCAR. 0N 50—23 July 2008.
NATIONAL o -
1. “GCP training course” by Chulalogl{ém Uni;/gpdsjltjg on 20-23 August 1999.
2. "Clinical Research SkKill Worksfﬁqp for Inv@g;_tors” by Thai FDA, Pfizer and PRE,
Bangkok on 6-7 November 2000-.7- il .
3. Thailand towards cenitev,-rr of excellence in clinical trials “The fitth GCP Annual Update:
Building Strategic Alliances in Promoting Thailand as Asian Drug Development Hub” on
25-26 August 2005.
4. Understandingithe 9" |CH-Safety&Effficacy Guideline.on 26-29 July 2005.
5. Workshop “Informed Consent: What,Why,When and How” by FERCIT on11 January
2006
Institutional Ethical Conference by Chulalongkorn University on 9 Febuary 2006

Annual FERCIT Conference “ Vulnerable subject” on 31 March 2006
“National Surveyer Training” by FERCIT and Medical Council on 8-10 May 2006

© © N o

Thailand towards center of excellence in clinical trials “ The sixth GCP Annual Update”
On 10-11 August 2006
10. GCP training for Ethics Committee Members on 28 November 2006.
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11. Standard course in clinical trial by The Faculty of Medicine,Chulalongkorn University on 12-
14 March 2007.

12. The 7" Annual Conference of the Forum for ethical review committes in Asia and the
Western Pacific 28-29 November 2007.

13. Standard course in clinical trial by The Faculty of Medicine,Chulalongkorn University on 24-
26 March 2008.

EXPERIENCES IN RESEARCH ETHICS OR RELATED

1. Institutional Review Board (IRB). Member .and Secretary, Faculty of Medicine,
Chulalongkorn University, 2005-2009

2. Institutional Review Board(IRB); Faculty' of Medicine, Chulalongkorn University, 2004-
2005 and 2009-present

3. Secretary,Forum for Ethical.Review Committees in Thailand (FERCIT),2006-2008

PRESENT ACADEMIC & ADMINISTRATIVE WORKS
FACULTY AND HOSPITAL LEVEL ™
1. Director of Spasticity and Dystonia Clinie ,'Iij'éf)'artment of Rehabilitation Medicine, King
Chulalongkorn Memorial Hospital, Bangkok,f{ﬁé[lﬁndj996—present
2. Director of Healthy Aging Clinical Excellentiffé.r;ter and Motion Analysis and Wireless
EMG Clinical Excellent Center,rkifﬁ;q Chulalon-g.jl-{(-)_rir; Memorial Hospital,2007-present.
3. Advisory of Researéh -Development, Faculty of Medicine, VChuIanngkorn University
Bangkok, Thailand,2006:present
4. Medical staff and Academiesinstructor,Depattment of Rehabilitation Medicine, Faculty
of Medicine,Chulalongkorn University, Bangkok, Thailand |, 1998=present
5. Medical staff member, Thai Red Cross Rehabilitation, Center, Thailand, 1996-present
UNIVERSITY LEVEL

6. Head of Neurorehabilitation Research Unit, Chulalongkorn University,2007-present
7. Deputy director of Medical Inventor and Technology Center, Chulalongkorn University,
2007-present.
8. Biomedical Engineering Committee Chulalongkorn University, 2005-present.
NATIONAL LEVEL

9. Research Development and Journal Editorial Board Committee, Royal College of

Physiatrists of Thailand,1996-present
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10. Scientific Exercise Strategies Committee, Ministry of Health, 2003-present
INTERNATIONAL LEVEL

11. Reviewer of Journal of Medical Association of Thailand, disability and Rehabilitation,
American Journal of Physical Medicine and Rehabilitation,2005-present
12. Board of Governers : Active Individual Member, of the International Society of Physical

and Rehabilitation Medicine — ISPRM,2005-present

PUBLICATIONS
RESEARCHES
1. NEUROLOGICAL REHABILITATION

INTERNATIONAL

1. Pajareya K, Suputtitada(Anannontsak) A.,I Paileeklee S.Functional skill after spinal cord
injury rehabilitation:a fallow up study: J Med Thai Assoc 1998;81:310-5.

2. Suputtitada(Anannontsak) A.The treatmen;ﬂof cervical dystonia with low dose botulinum
A toxin by EMG guidange. Rroceeding oﬁj’dthéé 3rd Biennial Convention of the ASEAN
Neurological Association Congress on Febu:éfy*S-5 1999.

3. Suputtitada(Anannontsak) A. Three year exbé?r_fe_we in Botulinum toxin type A treating of
writer's cramp.Proceeding of the 3rd Bienni?j&onvention of the ASEAN Neurological
Association Congress on Feburarl&3—5 1999. -

4. Suputtitada A. Manarg,in-g spasticity in pediatric cerebral paléy using a very low dose of
botulinum toxin type A: preliminary report. Am J Phys Med Rehabil 2000; 320-6.

5. Suputtitada A. Local botulinam toxin type Adinjections in the treatment of spastic toes.
Proceeding of|the |6th|International Congress of Rarkinsan’s disease and Movement
Disorders at Barcelona, Spain11-15 June 2000.

6. Suputtitadal/A. Cenvical radiculopathy and myelopathy in cervical,dystonia.Proceeding
of the 1 st IFPRM at Amsterdam, Netherland 7-13 July 2001.

7. Suputtitada A. Local botulinum toxin type A injection in the treatment of spastic toes. Am
J Phys Med Rehabil 2002; 81: 770-5.

8. Suputtitada A, Phanthumchinda K, Locharernkul C, Suwanwela NC. Treatment of
writer's cramp with very low dose botulinum toxin type A at King Chulalongkomn

Memorial Hospital. Abstracts of the International Conference 2002: Basic and
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Therapeutic Aspects of Botulinum and Tetanus Toxins; 2002 Jun 8-12; Hannover,
Germany. Naunyn Schmiedebergs Arch Pharmacol 2002;365 Suppl 2:R7-50.
Suputtitada A., Aksaranugraha S., Granger CV., Sankaew M. Results of stroke
rehabilitation in Thailand. Disability and Rehabilitation 2003; 25(19): 1140-5.

Suputtitada A. Effectiveness of low dose botulinum toxin in the treatment of spasticity in
adult patients. In: Ring H, Soroker N, editors. Proceedings of the 2" World Congress of
the International Society of Physical and Rehabilitation Medicine (2" ISPRM); 2003 May
18-22; Prague, Czech Republic; 2003.p.611:8.

Suputtitada A, Aksaranugraha S, Granger«C\,+ Sankaew M. Results of stroke
rehabilitation Thailand. Disabil-Rehabil 2003;25:1140<5::

Suputtitada A, Yooktanan By*Rarerng-Ying T. Effect of partial body weight support
treadmill training in chronie"stroke patients. J Med Assoc Thai 2004;87(Suppl2):S107-
11. LN

Suputtitada A, Phanthumghinda: K, LocEare_rnkuI C, Suwanwela NC. Treatment of
hemifacial spasm with lew dose botulinum fi‘togin_injection: a 8 — year experience at King
Chulalongkorn Memorial Hospital.-J }I-yled ASSJG)E) .Thai 2004; 87(10):1205-11..

Suputtitada A, Suwanwela NG, Tumvitee?f'S:,l;ﬂ Effectiveness of constraint-induced
movement therapy in chronic stroke patients;r.g_-Med Assoc Thai 2004;87(12): 1482-90.
Suputtitada A, Suwanyvﬁla NC. The lowest effective dose :ofbotulinum A toxin in adult
patients with upper limb-spasticity. Disabil Rehabil 2005;27(4) :170-84.

Suputtitada A, Thaploka S. The lowest effective dose of botulinum toxin type A in upper
limb spasticity=of gerebralspalsiedchildrenzProceedings afithe 3" World Congress of
the InternationalsSociety of Physical and Rehabilitation Medicine (Srd ISPRM); 2005 April
10-15; San.Paole,Brazil.

Suputtitada” A, Suwanwela’ NC* ‘Constraint-Induced” Movement ‘Therapy Improves
Spasticity and Dexterity after Stroke. Neurorehabiliatation & Neural repair
2006;20(1):106. (Proceeding in the 4" World Congress of Neurological Rehabilitation,
Hong Kong,Republic People of China.).

Suputtitada A, Poonyachot T. 50% alcohol in water intramuscular neurolysis for

treatment of ankle spasticity. Neurorehabiliatation & Neural repair 2006;20(1):194.

10
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(Proceeding in the 4" World Congress of Neurological Rehabilitation, Hong
Kong,Republic People of China.)

19. Suputtitada A, Khawaja IA, Bares M, Besleaga M, Khouja-Gouider N. Clinical case
discussion on upper limb post stroke spasticity.Botulinum toxin letter. Paris: Help
Medical,2007;1-7.

20. Suputtitada A, Santignamkul A, Kittisomprayoonkul W. The lowest effective dose of

botulinum toxin in detrusor sphincter dyssynergia.Toxicon Volume 51, Supplement 1, 1 June

2008, Pages 41-42.

21. Suputtitada A., Saguanrungsirikul S. Conventienal.gait analysis in elderly. Proceeding in
Gait and Clinical MovementAnalysis Society Congress 2009,285.

22. Suputtitada A, Bhidayasiri R.€haroensantiural U. Effect of stair-walking exercise in Parkinson
patients. Mov Disord 2009.(in press) |

23. Suputtitada A., Saguanrungsirikul'S: Gait analysis in elderly: comparison between computerized

and conventional analysis.d Neurol Sci 2069 1285(Suppl! 1):876.
}

THAILAND Joit sl

g™

1. Suputtitada(Anannontsak) A, Ai;-saranugrahé S ormal varlue study of blink reflexes
at Chulalongkorn Hospitiavlr. J Thai Rehabil. 1995 ; 5(1) : 39—47,.—

2. Pajareya K, Paileeklee S; Suputtitada(Anannontsak) A. Living conditions of rehabilitated
spinal cord injury persons in Thailand. Siriraj Hesp Gaz 1998;50(1):8-12.

3. Pajareya K, Intarakamhang R, Suputtitada(Anannontsak) A.Lower extremity bracing in
paraplegia. A follow-up study. Siriraj Hosp Gaz 1996;48(10):887-92.

4. Ratanatarn R, Suputtitada(Anannontsak).A, Aksaranugraha S. Epidemiology of cerebral
palsy at Chulalongkorn Hospital during 1986-1996. J Thai Rehabil 1999; 9(2): 58-66

5. Thaploka S, Suputtitada A. The use of oral antispastic drugs in cerebral palsied children
at King Chulalongkorn Memorial Hospital between 1988-1998. J. Thai Rehabil 2001;
11(2): 63-74.

6. Suputtitada A. Treatment of spastic adult patients with low dose of botulinum toxin type

A at King Chulalongkorn memorial Hospital. Chula Med J 2002; 46(4): 315-25.

11
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7. Palangsaengwilai S., Suputtitada A. Neurorehabilitation in stroke patients at Thai Red
Cross Rehabilitation Center during 1996-2000. J Thai Rehabil 2004 ;14(3): 94-103.

8. Poonyachot T, Suputtitada A. The treatment of ankle spasticity in stroke patients with
50% alcohol in water injection. J Thai Rehabil 2005 ; 15 (1) :21-29.

9. Achareeyakul S,Kittisomprayoonkul W, Suputtitada A.Upper extremity complications in acute

stroke patients. Chula Med J 2008;52(1):13-24.

2. CLINICAL NEUROPHYSIOLOGY
INTERNATIONAL

1. Suputtitada(Anannontsak) Ay Massakulpan P, Aksaranugraha S, Phantumchinda K.
Somatosensory evoked potentials in X-linked recessive bulbospinal neuronopathy: a case
demonstration. Electromyogrs Clin Neurophy-_sdioj‘_1999; o8 J98-6.

2. Komchalard K, Suputtitada A, Sastravaha l<l= Vibratory sensory testing in carpal tunnel
syndrome: correlations with electrodiaénostic}éar;émeters and disease severity. AOCCN

I |F A

2009. il
THAILAND

1. Suputtitada(AnannontSak) A, Aksaranugraha S Normal bhink reflex study at
Chulalongkorn hospital. J Thai Rehabil 1995;5(1):39-47

2. Jarunthum T, Suputtitada(Anannontsak)iA} Bunhag ¥.INormal H=reflex study at soleus
muscle at Chulalongkorn hospital. J Thai Rehabil 1996; 6(2):18-23.

3. PinaikulH, Suputtitada(Anannentsak); Ay Bunnag-Y ~Normalrsensory=nerve conduction
study of superficial peroneal and saphenous nerve at ChulalohgkornHospital. J Thai
Rehabil. 1997; 7: 85-90.

4. Massakulpan P, Suputtitada(Anannontsak) A, Aksaranugraha S. Distal median sensory
latency of middle finger in detection of early carpal tunnel syndrome.J Thai Rehabil
1997;7(1):35-42.

5. Reakatanan C. Suputtitada(Anannontsak) A. Bunnag Y. Normal value of medial and

lateral plantar nerve at Chulalongkorn Hospital. J Thai Rehabil 1999; 8(3): 248-54.

12
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3. PAIN

INTERNATIONAL

1. Suputtitada (Anannontsak) A,Puapan P. Effects of work postures on low back pain.J
Human Ergol 1996;25(1):268-75.

2. Suputtitada A, Aksaranukraha S, Aksorntung S, Theppabutr A. Effectiveness of
Double TENS in Mild to Moderate Knee Osteoarthritis. Proceedings of the 4th World
Congress of the International Society of Physical and Rehabilitation Medicine (4th ISPRM);

2007 June 10-15; Seoul,Korea.

THAILAND
|

1. Suputtitada (Anannontsak)” A, Aksaranugraha . S. Spinal fracture complicating
ankylosing spondylitis from swimiming. A cage report. Chula'Med J 1995;39(8):601-5.

2. Sukonthaman K, Suputtitada (Anannontsakj._A-, Bunnag Y. The study of low back pain in
the foundry plant workers.J Thai Rehab Medﬂ 5-98 +8(1) : 158-65.

3. Wechakitwanit L,Suputtitada A._ ch;fk—relafé;djf f)gck and upper limb musculoskeletal
disorders in computer users. J Thal Rehabil 2(3(_)?(_)_%94_(_3_):97—1 10.

4. Suputtitada A. Three.case reports of using botulinum toxin‘type A in chronic myofascial

pain syndromes. J Thai*Rehabil 2001;11(1):35-41.

4 THERAPEUTIC EXEREISE

INTERNATIONAL
1. Suputtitaday A, "Wacharapreeechanont [, Chaisayan-Pg Effect .of the “Sitting pelvic tilt

exercise” during the third trimester in primigravidas on back pain. J Med Assoc Thai

2002;85 (Suppl 1):S170-9.
THAILAND

1. Yongkiatpanich J, Suputtitada A. The study of types and duration of exercise in Thai
geriatric population at Lumpini Park.J Thai Rehabil 2001;11(3):33-38.

13
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2. Tanwattana C, Suputtitada A, Aksaranugraha S, Srikiatkachon A, Samorrapoom C.
Effectiveness of modified quadriceps strengthening exercise in patients with
osteoarthritis of knees. J Thai Rehabil 2002; 12(1):32-43

3. Suputtitada A, Kanshana S., Leetongin S., Pinmuang-Ngam C., Lamlertkittikul S,
Tachachainirun S,et als. Effect of exercise during pregnancy on back, knee and leg pain.
Thai Journal of Health Promotion and Environmental Health 2002;4:59-72.

4. Suputtitada A, Kanshana S., Leetongin S., Pinmuang-Ngam C., Lamlertkittikul S,
Tachachainirun S,et als. Effect of exercise during pregnancy on maternal and fetal health.

Ministry of Public Health 2003;1.:1-340.

-

5. REHABILITATION ENGINEERING

INTERNATIONAL

1. Suputtitada A, Jongrasittikul H,Pinthawirut F_g.j'.Antispastioity ball splint, Thai material in
stroke patient. Proceeding in the US-Thal Bid:médical Engineering 12-15 December,
2005. o 4

2. Suputtitada A, Sriyuthasak M,Techacheeiwfm, B. Biofeedback,Thai Equipment For
Children With Fecal Incontinence.Proceediné;irzil;Jthe US-Thai Biomedical Engineering
Symposium 12-15 December; 2005 g

3. Kitisomprayoonkul W Feeramongkonrasmee A; Sriyudthsak IM,Suputtitada A. Balance

color force sensor biofeedback for weight training in stroke patients. Proceeding in the

US-Thai Biomedical Engineering Symposium 12-15 December, 2005

6. OTHERS

INTERNATIONAL

THAILAND
1. Kijsirikul A, Suputtitada A,Aksaranugraha S. The pilot study of relationship in using
Ocimum Canum Linn Seeds ( Hairy Basil) in replacement of dinner and lipid profile. J

Thai Rehabil 2001;11(1):22-28.

14
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Full Name : Mana SRIYUDTHSAK, Dr. Eng.

Education
Dr. Eng.(Electrical and Electronics) 1989 Tokyo Instituteof Technology, Japan
M. Eng. (Electrical and Electronics) 1986 Tokyo Institute of Technology, Japan

B. Eng. (Electrical and Electronics) 1984 Tokyo Institute of Technology, Japan
Present position :  Associate Professor

Organization :  Depaniment of Electrical Engine

'\ ully of Engineering, Chulalongkomn University

Research Projects
1. “Glucose Sensor System”, suppnrlnd
2. "Development of Glucose Sensor a
Electronics and Computer Technolog
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length, step length, step width ,foqt angle, cadence, step rate, stride time, step time and
walking speed ﬁi:ﬁuﬁmﬁﬁﬁwwmﬁﬁ p<O.OII’€> 'ffi\‘]ﬁfl@imﬂwmﬁLmﬁm%mmL.Wﬁmm
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Balance Scale50.79 + 3:57—1—64—5—55}—%%%&6&64—1%936!%463@6 89 + 1.55 (24-39.5)
Timed Up & Go test; TUG8 9 +2.22 (5.71-10.16) Tinetti’s Performance Oriented Mob|||ty
Assessment (POMA) 25.8i .395 (24-28) Dynamic Gait Index 20.59 + 2.657 (19-24) GIN
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Abstract

Spatial and temporal gait measurement on Foot scan pressure gait system (RS scan)
as the computerized gait analysis , significant at p<0.05. Participant included 152 normal
elderly (age 71.07 + 4.87 yrs, BMI 24.14 + 3.17 kg/mZ); 100 women (age 70.44 + 4.00 yrs, BMI
24.03 + 3.27 kg/m2), 52 men (age 72.27_+ 6.06 yrs, BMI 24.37 + 2.99 kg/mz).There were no
statistically significant different in all spatial and €mporal gait measurement; stride length, step
length, step width ,foot angle,.cadence, stip rate; slrde time, step time and walking speed
between male and female, right.side and left side,p<0:05. The mean spatial and temporal gait
measurement are as follws; stride length 91.60 + 6.23 cm,step length 49.18 + 6.82 cm,step
with 9.18 + 3.04 cm,foot angl"e’ 1530 F 3.451_ch, cadence 112.05+ 24.32 /min, walking speed
1.68_+ 0.25 m/sec. There,e'\'}\;ere no st;atistic-iallvly significant different in all balance analysis
between male and female, p<0.05. The mean éalance analysis are as follows; Timed single leg
stance (open eye) 22.89+ 2. 57 (18.9429: 9) Tlm'ed single leg stance(closed eyes) 10.03 + 2.43
(9.8-11.9) Berg Balance Soa|e50 79 +‘3‘571 45‘55) Functional Reach Test26.89 + 1.55 (24-
39.5) Timed Up & Go test; TUGS. 9 + %22 (5. 7156 1‘6) Tinetti's Performance-Oriented Mobility
Assessment (POMA) 25. 8+ .395 (24 28) Dynamlc é’aﬂ Index 20.59 + 2.657 (19-24 ).All data

can further be used in th_e_jmedlacl and rehabilitation managem}é_gt for elderly patients
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GAIT ANALYSIS IN ELDERLY: COMPARISON BETWEEN
COMPUTERIZED AND CONVENTIONAL ANALYSIS

Professor Areerat Suputtitada, M.D.", Associate Professor Sompol

Saguanrungsirikul,M.D. ?

1 Department of Rehabilitation Medicine, 2 Department of Physiology,

Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

(Suputtitada A., Saguanrungsirikul S. Gait analysis'in.elderly: comparison between computerized
and conventional analysis.J Neurel Sci 2009 ;285(Suppl1):S76: Proceeding in the 1 9" WORLD
CONGRESS OF NEUROLOGY, Bangkok, Thailand during 24-30 October 2009)

INTRODUCTION .

Spatial and temporal gait measurement are useful fg_r follow up the treatments in various condition such as
spasticity, dystonia, movement disorders, pain, musédulloskeletal problems, etc. Since the computerized gait
analysis machine are quite expensive that noet availaléle in most hospitals. The objective of this study was to
comparison between computerized and eonventional éai.t analysis.

PATIENTS/MATERIALS and METHODS J,.

Spatial and temporal gait measurgment  on FoQ:t-'- §@an pressure gait system (RS scan) as the
computerized gait analysis and on paper with ink as ﬁe {:onventional gait analysis were compared with
student paired t-test, significant at p<OO5 -

RESULTS |

Participant included 152 Vnormal elderly (age 71.07 £ 4.87 yrs); 100 women (age 70.44 + 4.00 yrs, BMI
24.03 + 3.27 kg/mZ), 52 men (age 72.27_+ 6.06 yrs, BMI 24.37 + 2.99 kg/mZ).There were no statistically
significant different in-all spatial andtemporal gaitrmeasurement;jstrideslength, step length, step width ,foot
angle, cadence, step'rate, stridetime; step'time and walking 'speed between‘computerized and conventional
analysis.

DISCUSSION
In the clinical setting that would like to evaluate only spatial and temporal gait measurement,not
included kinematics ( limb motion assessed by the use of motion anlysis system and markers across

joints),electromyography and kinetic (forces exerted by body using in-ground force plate tranducers) , the
conventional analysis is more cost effectiveness.
CONCLUSION

There were no statistically significant different in all spatial and temporal gait measurement between

computerized and conventional analysis.
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SUMMARY
Conventional analysis can be used in the community gait analysis or in the clinical setting that would like to

evaluate only spatial and temporal gait measurement.
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CONVENTIONAL GAIT ANALYSIS IN ELDERLY

Professor Areerat Suputtitada, M.D.", Associate Professor Sompol

Saguanrungsirikul,M.D. ?

1 Department of Rehabilitation Medicine, 2 Department of Physiology,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
(Proceeding in 14" Annual Meeting of gait and Clinical movement Analysis Society 10-13 March 2009 at Hyatt

Regency Hotel,Denver,Colorado,USA.)

INTRODUCTION

Spatial and temporal gait measurement are useful for fellowstp the treatments in various conditions such as
spasticity, dystonia, movement diserders; pain, mUsculoskeletal'problems, etc. Conventional analysis can be
used as the cost-effective method in.ihe community gait analysis or in the clinical setting that would like to
evaluate only simple spatial and tempogal galt measurement. Pre-and post-treatment gait analysis need to
use the same method; eitherseomputerized or, conventional analysis. Since the computerized gait analysis
machines are quite expensive that not available.in mr;st hospitals. The objective of this study was to measure
spatial and temporal descriptors by convéntional ,igaﬁ analysis. The related factors of gait were also
measured. : 3 I
PATIENTS/MATERIALS and METHODS -"‘f-_]{.-_!

Spatial and temporal gait measurement.on papér-:\.z\(i}h ink as the conventional gait analysis were

measured. The related factors of gait were also measunfea_._- Both were report as descriptive data. Comparison

between women and men were done with student unpaired t-test, significant at p<0.05.

RESULTS

Participant included 152 normal elderly (age 71.07 + 4.87 yrs); 100 women (age 70.44 + 4.00 yrs, BMI
24.03 + 3.27 kg/mzl, 52 men Eage 72.27_+ 6.06 yrs, BMI 24.37 + 2i99 kg/m2). There were no statistically
significant different in.all spatial and temporal gait' méasurement;| stridé-length, step length, step width ,foot
angle, cadence, step rate, stride time, step time and walking speed between women and men. The mean
stride length was 72.05 + 17.03 cm, step length was_36.08 +8:69 cm, step width*was 9.93 + 3.67 cm, foot
angle was 841 +14.03 degree , cadence was(93.92| + 26.65 step per minutes ,.and walking speed was
4.57 + 1.54 metres per minute. Q-angle (stand) was 17.91+ 4.02 degree , Q-angle (supine) was 17.44 + 4.15
degree, leg length discrepancy was 0.14 + 0.35 cm, popliteal angle was 26.58+ 14.77 degree, knee varus
was 11.2%, knee valgus was 84.9 %, heel cord angle was 4.22 + 1.75 degree.

DISCUSSION
In the clinical setting that would like to evaluate only spatial and temporal gait measurement, not
included kinematics (limb motion assessed by the use of motion analysis system and markers across
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joints),electromyography and kinetic (forces exerted by body using in-ground force plate tranducers) , the
conventional analysis is cost effectiveness. The time used was only 10 minute in each case. Since the
inconvenience of foot placement in the paper with ink that make sticky of both feet, this may interfere normal
gait pattern. In some clinical setting still use this conventional method to analyse only simple spatial and
temporal gait measurement. The normative data in eldery are not too much different to the computerized gait
analysis machine. Pre-and post-treatment gait analysis need to use the same methods; either computerized

or conventional analysis.

CONCLUSION

Conventional analysis can be used ig\%‘v"y/git:analysis or in the clinical setting that would like

to evaluate only spatial and tempor: asure ngrmative data in eldery are not too much

wgait analysis need to use the same

different to the computerized ga

methods; either computerizedw
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5. uumm@mmmnumnmu1mm

Spatial descriptors 289N19LAU 1w stride length,step length,step width kag foot angle

® Temporal descriptors 289N17LAU ML cadence, step rate ,stride time ,step time

Walking speed Wunaganes spatial ba¥ temporal descriptors
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6. tuiindeyanaasunianassa Tun
WLILNARALINNININAR9NNALERT8Y Berg ( Berg Balance Scale; BBS )
WLILNARELINNININAR9NNALERT84 Tinetti ( Tinetti Gait and Balance )
LLLMAgELIN NI aNNedaeARanile ( Functional Reach Test)
LLLNARALNNINIFAFNN8AENNTAY ( Timed Up & Go test ; TUG )

WLLNARALNNININFIFNNEAENNTAY ( Dynamic gait index ; DGI )

7. ?’JU?QN%@H@LL@‘Z
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e RN AU NIV A%

1Y m%mqgmw tnlaualiu anuau ) bazt

1.2 fayadalunns dauaiiu Aniaag (mean) mehmwmmmmﬁfaummﬁm (SD)

2. uRsufaussudnaunasauaswAns 4eaauazdnede fae unpaired ttest uaz paired t-test NAGALATHN
LAUTEANATY 0.05
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A1919% 6 &5UNanssulAsINsIE

o

NANgINIENNN

1. isaNLan@snldlunsiae tawn patient information sheet, consent form, case record form

2. iUl gaNuNiNa AR AN gUNNATNNIRANTNRINENRIUA ST THTNAFIDNEFNT9)

3. dgemgfidninasiiaunennilsaneiunagiiaringaalasanig

¥ e o 4 a o a YYv v 1 a Yv v 1 a o =
4. waInqiszasn Ussladud wardEn1sANIUNIT IRHIINSINNITIRENTIL UarlULTNsINNsIEaIae e
FRTULANLT1FINNSANKIIRE

5. MudidngannisiagmauLuLdauy THeadna N g 10 wi

6. vinsindayanugiu laun unmin daugs AnHUIAE LA (arch type) 2891911 Q-angle ANENIIN
NIHRITNS (leg length discrepancy) AINFNTAINATNLHAUTATUURS (hamstring tightness), Limb alignment

(%3 v L4 o v | A =l
(knee valgus/varus), HNWAWN (heeleord angle)Tmﬂhwm’lumﬂmagammmﬂummﬂizmm 20 ¥ N

7. tufindayaiiaaiumsiau o

®  Spatial descriptors ARINTLAU LR Stride Iength,‘step length,step width wagz foot angle

®  Temporal descriptors Aa3n19L6 W Lo wn cadence, éteb rate ,stride time ,step time

®  Walking speed Wunasiuuad spatial tag temporal_fdeascriptors
Huiindayanagaunisnseaa el /

. Berg Balance Scale; BBS

®  Tinetti Gait and Balance s

®  Functional Reach Test 2

®  Timed Up & Go test; TUG

®  Dynamic gait index ; DGI

e lunisintayamarililuwnanlszann 30-60 wai

8. Iz hdaya

8.1 ldtayaadlu SPSS

8.2 MFINRALANNYNABIIRILBYA UAZ)IATENTDLN

au

9. ALY

9.1 LUHUIILNULALNUNIUITIUNTTHINNLAN

9.2 IAzY AU ERE was ATlnk

9.3 AAYINFIENNY
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NANTANEN
2187aNAIANUI 200 918 (81Y 71.07 + 4.87 T); el 100 378 (81 70.44 + 4.00 T, BMI 24.03 + 3.27

o

kg/m®), e 100 9181 (81g] 72.27 + 6.06 1), BMI 24.37 + 2.99 kg/m?). lainumanuuansinsaeinaliadAnyneadfsyidng

o

L‘Wﬂmj\iLmeLWﬂmmLm%ﬁmme%wqﬂuvqumﬁLﬁ]@fﬂ@ﬁ@ﬁﬂ@ﬁuﬁmﬁqmmﬁ 7 uar 8 AwhANWIHmef
JoaBaNANIINANRALEFIPNeR 9 uaz TadwumnuuANANe AT A AN AT ATZNINUN AN ILAZ N AT
ﬁTN‘nfnme%\ieﬁmlunﬂwﬁﬁﬁmeﬁm\‘l spatial and temporal gait measurement oA stride length, step length, step
width ,foot angle, cadence, step rate, stride time, step time and walking speed ﬁ\‘imi’m‘ﬁlm way 11 fﬁx‘iﬁ’m'mﬂ
N1ITLA8 DT IRBAN ANV AR LA TIPS 12 UAe ”Lﬁvﬁummmerfh\‘mﬂ'wﬁﬁﬂéﬂﬁﬁmmﬁﬁiwdwL‘wma}ﬁ
wazwAe LU NN1INARRLINIINIIFD FamAsad13-15 jqﬁ’]mnanﬁﬁme’mamiwm@umiwmﬁqv;mmumm%mm
mesmAeae lEFInneed 16

A = % X . P
ANFTWNN 7 L‘].E‘EIULV]EIU‘II@H@WH\E’]% ?zq,qﬁLWﬂjﬂQ_}NLLZQZLWﬂ;ﬁqEI

Aaus / LAvEla(100 mag) WATNE (100 9181) p-value
mﬁ'm;m ﬂ';zgq  fedlab kg | Anfieain ﬂ"}ﬁwgm ANGIZN Anedn | Aidnau
f gy MU
Age 65 o ff J % ;Ao 65 | 94 7227 | 6.065 085
weight (kg) sns |3 55,596 z—.gm-z_ 438 | 90.8 65.887 | 10.0499 | .082
height (m) 1.39 1.628% 1.521_.6-5,' ;pﬁp?ZS 1468 1.80 1.6421 .06153 .064
body mass index 18.50 3596 240264 37.26%(2% 16.64 31.60 24.3735 2.99408 445
Q-angle (stand) right 10 30 1929‘ 3:§§T_r 6 23 15.27 3.361 448
Q-angle (stand) left 10 | 30 ‘I 1979 i e I | 23 15.15 3.466 713
Q-angle (supine) right 11w '28 18,85 3.669 6 j 24 1473 3.465 449
Q-angle (supine) left 8 -+ 28 18.69 3.730 6 -“’-*'?2 14.46 3.478 .593
True leg length (cm) right 70.5 8_f15 77.880 3.0692 76.0____ 96.0 83.442 3.7569 .781
True leg length (cm) left 69.0 84.0 77.825 3.0446 76.0 96.0 83.394 3.7277 .397
Leg length discrepancy 1 3 1.1 83 1 2 1.13 .345 275
Popiteal angle ( right) 0 54 21.92 14.026 10 56 35.15 11.046 .336
Popiteal angle (left) 0 55 21.64 15.463 10 58 36.46 12.258 448
knee varus (right) 0 8 4,36 2501 0 6 2.80 2.044 516
knee varus (left) 0 13 6.07 2.331 0 10 5.39 2.315 433
knee valgus (right) 0 7 4.42 1.975 0 8 3.10 2.726 .858
knee valgus (left) 0 13 6.00 2.417 0 10 5.05 2.188 .130
Heel varus ( right) 2 10 4.45 1.793 2 8 3.72 1.487 291
Heel varus (left) 2 10 4.56 2.138 1 10 5.19 2.131 712
Heel valgus ( right) 0 10 4.26 1.866 2 8 4.12 1.481 279
Heel valgus (left) 2 10 4.30 1.909 1 10 4.89 2.025 .999

e dnAyn19aian p<0.05 Taa Unpaired t-test
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Py = 1 d’l ! 3
FA139N 8 L‘]_G‘F;I‘LILWEU%@H@WHﬂWH?ﬁﬂQ'}QmWTQWLL@?II’W]’]EI

Aaus 91991 (200 1) 978l (200 21) p-value
V']"W[;]I’]Zﬁm A1 Anady | Adeaumg @hﬁ'ilﬂzgm A1 Auede | ASeiuLg
490 494n
Q-angle (stand) 6 30 17.91 4.025 6 30 17.81 4.051 .059
Q-angle (supine) 6 28 17.44 4,090 6 28 17.24 4,154 .051
Leg length discrepancy (cm) 70.5 96.0 79.783 4.2370 69.0 96.0 79.730 4.2187 .077
Popliteal angle 0 56 26.45 14.487 0 58 26.71 16.040 .656
knee varus 0 8 3.62 2.376; 0 8 3.82 2.383 678
knee valgus 0 13 5.84 2.33§3 "’zf’ 0 13 5.68 2.378 .059
Heel varus 2 10 4.23 1 75 0 10 4.22 1.750 645
Heel valgus 1 10 479 | 2.142 1 10 4.53 1.961 .567
ﬁﬂﬁﬁﬁm%’m@ﬁﬁﬁ p<0.05 Tag Paired Liest ,
)
AN949T 9 %ﬂ;ﬂﬂﬁugm (200 7181) / v r
i v -y
faus U fﬁﬁmm - _a RGN At mLﬁmmummﬁsm
Age 200 3¢ ?{ EI S 71.07 4.867
v
weight (kg) 200 71¢ y j[{41fr - : -‘,-90'.. 59.116 9.8293
height (m) 200 918! }59 ‘;' ‘ 1.80 1.5629 07847
body mass index 200 38! Flo.aanas 135.96 24.1451 3.17132
Q-angle (stand) 400 a1 , 6 St 439._4__ 17.91 4.025
Q-angle (supine) 4001 6 28 {1.3,44 4.090
True Leg length (cm) 400 a0 70.5 96.0 .70 783 4.2370
Popliteal angle 400 21 J 0 58 i 26.71 16.040
Knee varus 400 11 0 13 ) 4.73 2.339
Knee valgus 400 29 0 13 41 2.378
Heel varus 40011 1 10 4.49 2.142
Heel valgus 400 11 0 10 4.32 1.750

9
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A19797 10 WTaLiiey Spatial and temporal descriptors 2EUINN AT L UAZINAEL

Aauds INABEDS (100 3781 WNATNE (100 98) p-value
ﬂ"]ﬁl%ﬁm ANGagA Aiede | Aoy ﬂ'ﬂlﬁl’]@m ANGIER Anade | Ao
UATFIY AT
Stride length (right) (cm) 85.1 106.2 89.383 15.4867 85.8 112.2 91.069 17.4261 424
Stride length (left) (cm) 84.4 118.3 89.352 16.2337 87.1 111.0 92.044 18.6138 .081
Stride length mean(cm) 84.5 114.30 69.7120 16.25967 86.45 111.15 90.5567 17.73167 .320
Step length (right) (cm) 47.6 67.5 49.052 8.5422 452 69.9 49.338 10.6030 .069
Step length (left) (cm) 47.4 70.8 49.583 5. 00l 48.5 69.0 49.687 8.7365 219
Step length mean(cm) 47.5 69.15 49.175 8.25551'- 47.8 69.10 49.525 9.08595 .790
Step width (right) (cm) 7.9 11.9 9.069 2 3.5089 o] 11.4 9.596 3.4135 .932
Step width (left) (cm) 7.40 11.00 84660 3.46825 a6 11.2 11.392 3.75516 .859
Step width mean(cm) 7.15 117.95 ; 87675 | 3132609 510 11.55 11.4577 3.36823 .765
foot angle (right) (cm) 10.00 20;99”‘ 7 136000 W14.31289 10.00 24.00 13.6000 5.95345 .098
foot angle (left) (cm) 10.00 ng& 139300 | iél.3}§562 10.00 21.00 13.8942 4.82674 .089
Cadence (step/min) (cm) 105.56 Wﬁ 110.05_ | ‘_24.32 109.78 116.78 113.55 24.02 .091
Walking speed(cm) 1.52 179 1.58 l502’5 1.76 1.89 1.78 0.67 .089
ﬁﬂéﬂﬁfymmﬁﬁﬁ p<0.05 1nel Unpaifed itest by “ .
A3 11 Refiey Spatial and tempofal deseiipiors i:ﬁjﬁf}ﬁ‘;@m%m:m%’m
Aaus ETeb o (260 ﬁ o 2 _ andel (200 21) p-value
ﬁ'ﬁrﬁ'mm AgIge Auaad | Andediwiaing ‘ﬁ;f?lﬁqm GRLATE Auade | Andeauang
Stride length(cm) 85.1 102'.'_2 :-‘,: 101.685 | 10.4346 871 1083 ‘ 71.984 17.4128 .790
Step length(cm) 452 | 675 "=, | 49176 | 9.3946 ara 708" |4s987 | 89616 932
Step width(cm) 7.9 1.4 9.934 3.6662 7.40 11.20 9.4421 3.80703 .859
foot angle 10.00 20.00 13,5342 | 4.91616 10.00 21.00 13.2928 4.51467 .765
ﬁﬂéﬂﬁfymmﬁﬁﬁ p<0.054a¢ Paired t-test
N34T 12 123999 83iN9.AMULLTY Spatial-anditemporaldeseripiors (200 #nt)
Fiuls cﬁhfﬁ'mm ANgagn Aokt v-n'%ﬁmmummgm
Stride length(cm) 84.5 114.30 91.60 6.23
Step length(cm) 45.2 70.8 49.18 6.82
Step width(cm) 7.8 11.9 9.18 3.04
Foot angle 10.0 24.0 13.39 3.45
Cadence 105.56 116.78 112.05 24.32
Walking speed 1.52 1.89 1.68 0.25
e
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A9 13 wFeuiiey Timed single leg stance, Functional Reach Test ,Timed Up & Go test LAz Berg balance scale

FTNINUNWAT AL LNANEL

Aaus INAUEDS (100 3781 WWATNE (100 98) p-value
Fen Fge | An Andleai ﬁh[ﬁ'wqm Agadq AN Andleainmng
an an L’ﬂgﬂ HIRTFIU Lﬂalf_l

Timed single leg stance (aum) 18.9 28.9 24.89 2.57 19.9 29.6 20.98 2.56 559
Timed single leg stance(MALAN) 9.8 112 | 10.03 243 9.9 11.9 | 1045 | 2.13 254
Functional Reach Test 2409 | 395 | 26,91 1.5594 240 | 360 |26.86 | 1.0739 086
Timed Up & Go test; TUG 5.71 1048 o on, [ f 219662 | 607 |96 | 8804 | 242669 559
Berg balance scale 45 55 50.94 Gaam™ | 45 55 | 50.50 | 3.832 254
qnti 4 4 4008  |=000 4 4 400 | .000 1.00
Eumag 4 4 4,00 .000 4 4 400 | .000 1.00
adamss el 7 s R s 4 4 400 | .000 1.00
heag 3 4 bo6? | 1oz 3 4 396 | .194 086
waeufg 3 / 4 390 = | 1302 3 4 |377 | 469 559
a4 o > i —_—

Bundumn * 44 398 4 Jg0& 3 4 400 | .000 254
Husimeinge 3 f ,4 3590 ‘L 414 3 4 3.87 | .561 122
wenile 3 M 1:865° )t 595 3 4 369 | .506 912
ﬁw,ﬁmmmnﬁmmzﬁﬁuﬂﬂ 3 & B .J’Jé.go fii*fr,gsz 3 4 3.73 744 079
FaunzLusinnAaaduiu 3 2 e L) -':-:Eaféfl} 3 4 3.92 904 152
fiustawin (tandem stance) 3 4 BT ] i, 3 4 371 | .723 086
Butuandnaidien 8 4 |39 | 595 3 |4 396 | 217 559
wulduaadnands _' -er: Z 300 871 = jj 4 328 | 505 254
fafiuresannitu s ituey 3= 4 3.08 1.143 = |4 328 | 1.260 122

T
o o o aaa

WIATUNINADAN p<0.05 1At Unpaired t-test

9
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A13799 14 Tinetti’s Performance-Oriented Mobility Assessment (POMA)

sals

INANEDS (100 3781 WWATNE (100 98) p-value
Aein ANga | AN Andasiu | A Agy AN Anaaiu
an | g0 | iede NMIZIU i NMIZIU
NSNTIFI
augalunsils 2 2 2 .000 2 |2 |2 .000 254
qn%ummr’ﬁ% 2 2 2 .000 2 |2 |2 .000 122
mmwmmﬂumiqﬂ%mqnLﬁné 2 2 2 .000 2 |2 |2 .000 912
muazﬂuvﬁﬁwﬁamﬂqn%umnLﬁﬂ% 2 2 11 4 .000 2 |2 |2 .000 .079
aunaluvihiy 2NN B/ 000 2 |2 |2 000 152
MINAABLANAR YINE i 2 1.78 40 12 (17 | a4s7 254
Humdusn — 2 f140 492 1 |2 | 177 | 425 068
MHH[?T’) 360 23AN )ZA‘LI"" 2 L1 18 1833 1 2 48 .610 521
ﬂ’]i‘ﬁ}\iﬂd 9’2( 2 1}? .000 2 2 2 .000 .100
ngLAu “"Jf , . P
nadndulavesdgeieidlelfruddeldeani /ﬁi, A 000 2 |2 |2 .000 100
aﬁ:ﬂzﬁmLm;mm@;qLﬁﬂﬁﬂﬂiumm:ﬁwQLﬁu/ I E: b .000 2 |2 |2 .000 .086
wsiazfing )j‘ s 4 )
Auananms ez luieaesdng 1/ Z‘T 1?.7? . 338 1 |2 |19 |.139 559
AnusiaLaInnsiin luusazAng 1 ) ‘__zf‘_' 1.5{5;_;_! 395 1 2 1.94 235 254
Ainsidu 1 P,__L 182 " | 338 1 |2 |179 | 412 122
ANBOULVAITNNLIUULLAY Jocd it 1.85_11',«"'13-';1—'- .395 1 2 1.77 509 912
(ﬂ‘ﬁi‘t‘m%ﬂLL[ﬂ’?ﬁi“]ﬁZ@iﬂﬂﬂﬁﬂLﬁ’]) fi _J.’:rJ
vhLﬁuimﬂﬁmimwmmmnf%w@uﬁgj_ 1 2 1.77 338 :_ 1 2 |19 | .194 079
FeARnIAY T i
AZUUUTIN - 24 |28 | 2578 395 |24 |28 | 2506 | 371 152
ﬁﬁlﬁ%’]ﬁmmmaaﬁl p<0.054@¢iUnpaired-t-test

9
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Suputtitada A et Suputtitada A et al Menant JC et al Marchetti GF Toulotte C Majumdar DM

al (2009) (2009) (2009) et al (2008) et al (2006) et al (2006)
Thailand Thailand Australia USA France India

Stride 72.05 + 17.03 R:124.6 + 5.82

length L: 124.2 + 5.86

(cm)

Step 36.08 + 8.69 R:72.6 +3.5 59.7 + 22.1 R:62.9 + 2.19

length L:70.7 +2.9 L:61.5+4.43

(cm)

\'*&-.1 +1.1 11.3 +2.78

-

Step 9.93 + 3.67
width

(cm)

Cadence 93.92 + 26.65 119.1 + 1.04 119 + 10 105.4 + 5.89
(step per

min)

- ]
Walking 1.57 + 0.54 \ 1.43+ 0.8 1.12 + 0.35 1.09 + 6.69
speed

(m/s)

Methods Conventional
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12-15
Berg Balance Scale
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Timed Up & Go test; TUG"®

Tinetti’'s Performance-Oriented
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Dynamic Gait Index >’

10.2 sec

>45

>25¢cm

<10 sec

>24

19-22
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Arch Type
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Tinetti's Performance-Oriented Mobility Assessment (POMA)
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EDUCATION

Year Degree and Certificate of Training Course Institute
1991 | Medical Degree Faculty of Medicine , Siriraj Hospital,
Mahidol University, Bangkok, Thailand
1993 | Diploma, Basic course on sport medicine International Federation of Sport
Medicine, Bangkok, Thailand
1994 | Thai Board of Physical Medicine and Chulalongkorn University, Bangkok,
Rehabilitation Thailand
1995 | Diploma : Mount Sinai Medical Center, Mount
- Botulinum toxin injection by-EM&G-guide in' Sinaisdniversity Hospital, New York,
management of spasticity and variods USA
movement disorders '1
- Pain and Neurological Rehabiliiation |
1995 | Diploma: \ T . | Colorado Neurological Institute,
- Management of spasticity and various J* Colorado, USA
movement disorders _ f
1996 | Diploma: o) -;_}Z-ienna University Hospital, Vienna,
Gait, Movement analysis and Dyn@_mié EMG j?j;[}ustria
2006 | Certificate of training cogrse in: Western le?,-Seattle, USA
Research Ethic J -
2008 | Mini MBA in Health - Chulalongkorn University and king
Chulalongkorndviemorial hospital
Bangkok, Thailand
2009 | Motion capturesin-movement-analysis QualysisyCe.&MarieussHospitals,
Sweden
2009 | Wireless dynamic EMG in movement analysis Mega Co. .& Various Hospitals, Finland
2009 | Certificate in “gait analysis course” Gait and Clinical Movement Analaysis

Society,London,England
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INTERNATIONAL INVITED SPEAKERS AND INVITED CHAIRMAN

1.

10.

11.

INVITED SPEAKER IN THE TOPIC” GAIT ANALYSIS” at the 5" ASEAN Rehabilitation
Medicine Association,Bangkok,Thailand during 10-12 December 2009.

INVITED SPEAKER IN THE TOPIC “How to optimize botulinum toxin treatment” in the
education course of “Spasticity and Pain” at the 19" WORLD CONGRESS OF
NEUROLOGY, Bangkok, Thailand during 24-30 October 2009

INVITED CHIARMAN IN THE FREE PAPER SESSION” Neurorehabilitation” at the 19"
WORLD CONGRESS OF NEUROLOGY Bangkak, Thailand during 24-30 October 2009
INVITED CHIARMAN IN THE FREE PAPER'SESSION” Movement Disorders:Treatment”
at the 19" WORLD CONGRESS OF NEUROLOGY-Bangkok, Thailand during 24-30
October 2009

INVITED SPEAKER IN THETORIC“Role of electromyography in planning and guidance
of botulinum toxin injection in cervical dystonia” at THE INTERNATIONAL SFEMG
COURSE AND XTH QUANTITATIVE EMG Cbl}JFERENCE, Venice,ltaly,6-10 May 2009
INVITED SPEAKER IN FHE TOPIC Evidie_nce Pased medicine of botulinum toxin in
spasticity” in the education coufsé of “S-p;ésii-city” at THE FIRST ASIAN OCEANIA
CONFERENCE OF PHYSICAL AND REHABILJ-TiAu]JION MEDICINE, Nanjing, China, 16-19

May,2008. =
INVITED SPEAKER INJTHE TOPIC * Update management in spasticity” at UNIVERSITY
OF MALAYA, Kuala Lumpur, Malyasia, 6 May 2008.

INVITED SPEAKER IN FHE WORKSHOP “The use of botutinum toxin in spasticity” In THE
ASEAN NEUROLOGICAL,; ASSOCIATION-at-Petchburi; Thailand-on 3-5 March2007
INVITED SPEAKER'IN THE PANEL 'SESSION™ Experience’of botulinum toxin in cervical
dystonia”” IN.THE INTERNATIONAL SPASTICITY EXPERT MEETING &t Istanbul,Turkey on
7-11 June 2007

INVITED SPEAKER IN THE PANEL SESSION “Experience of botulinum toxin in spasticity”
In THE ASIAN SPASTICITY EXPERT MEETING at Singapore on 11 August,2007.

INVITED SPEAKER IN THE PANEL SESSION AND WORKSHOP “ Experience of botulinum
toxin in spasticity” In THE MID YEAR CONVENTION OF REHABILITATION MEDICINE

ASSOCIATION, Manila, Phillipines on 31 August 2007
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

INVITED SPEAKER IN THE PANEL SESSION *“ Experience of botulinum toxin in
spasticity” In THE ASIAN SPASTICITY EXPERT MEETING at Taipei, Taiwan on 17
November 2007

INVITED SPEAKER IN THE TOPIC “Botulinum Toxin in Cerebral Palsied Children” at

INSTITUTE PEADIATRIK HOSPITAL KUALA LUMPUR,23 May,2005

INVITED SPEAKER IN THE TOPIC “Botulinum Toxin in spasticity” at KUALA LUMPUR

UNIVERSITY ,Kuala lumpur, Malyasia, 23 May 2005.

INVITED SPEAKER IN THE TOPIC ¢ The Experience of Botulinum Toxin in Upper Limb

Spasticity of Cerebral Palsied Children™ at THE _3RD WORLD CONGRESS OF THE

INTERNATIONAL SOCIETY-OF PHYSICAL AND-REHABILITATION MEDICINE — ISPRM,

Sllo Paulo, Brazil , 10-15 April, 2005.

INVITED SPEAKER IN THEFWORKSHOP. “ The use of botulinum toxin in children with
cerebral palsy” at Neurgpediairic ‘department, The Hospital UKM waz The Hospital
Selayang at Kuala Lumpur Malaysia on 16-_;1 7July 2004

INVITED SPEAKER IN THE WORKSHOP “ ;‘_E_valu_ation& Management of Adult Spasticity “
at CIPTO MANGUNKUSUMO TEACHING HéS_IIDIITAL at Jarkatar, Indonesia on 19-20 July
2003 et :;J'*

o

INVITED SPEAKER IN THE PANEL SESSIONV.;_-E);eperience of low dose botulinum toxin in
spasticity” In THE ASIAN_SPASTICITY ADVISORY BOARD ‘MEETING at Kuala Lumpur,
Malaysia on 21-23 Jure 2003 ’

INVITED SPEAKER IN"THE TOPIC * Experience of botulinum toxin in spastic toes and
feet. IN THE 2 >WORLD CONGRESS OF THE INTERNATIONAE-SOCIETY OF PHYSICAL
AND REHABILIFATION"MEDICINE(2"” ISPRM) "at"Prague, Czech Republic on 18-22
May 2003

INVITED CHIARMAN'IN'THE FREE ‘PAPER 'SESSION “Posture and ‘batance” IN THE 2"
WORLD CONGRESS OF THE INTERNATIONAL SOCIETY OF PHYSICAL AND
REHABILITATION MEDICINE( 2"° ISPRM) at Prague, Czech Republic on 18-22 May
2003

INVITED SPEAKER IN THE PANEL SESSION “ Experience of botulinum toxin in
therapeutic indication” In THE ASIA NEUROTOXIN FORUM at Soeul,Korea on 11-12
January 2003
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22.

23.

24.

25.

26.

27.

INVITED SPEAKER IN THE WORKSHOP “ The use of botulinum toxin in children with
cerebral palsy” at NEUROPEDIATRIC DEPARTMENT, THE HOSPITAL UKM uay THE
HOSPITAL SELAYANG at Kuala Lumpur, Malaysia on 15-16 July 2001

INVITED SPEAKER IN THE PANEL SESSION * Clinical use of botulinum toxin type A
:Spasticity & Cervical Dystonia” In THE INTERNATIONAL COMBINED MEETING OF THE
FACULTY OF MEDICINE CHULALONGKORN UNIVERSITY (42ND ANNUAL MEETING),
KING CHULALONGKORN MEMORIAL HOSPITAL, AND THE THAI PHYSICIANS
ASSOCIATION OF AMERICA,Bangkok, Thailand on 25-29 June 2001

INVITED SPEAKER IN THE PANEL SESSION«* Experience of botulinum toxin in the
treatment of cerebral palsysin~Thailand” IN “SPASTICITY MANAGEMENT MEETING” at
Kuala Lumpur, Malaysia on 6=7"April,2001

INVITED SPEAKER IN THESWORKSHOP ® Spasticity management with botulinum A toxin
" In THE WORKSHOP ON SPINAL CORD PARALYSIS: LONG TERM CARE ,Chiangmai,

_—

Thailand on 22-26 November, 1999 ., |

INVITED SPEAKER IN THE WORKSHOP “é‘pgs_modic torticollis, writer's cramps” In THE
3RD BIENNIAL CONVENTION OF- THE ASE@I\_{ NEUROLOGICAL ASSOCIATION & 39TH
ANNUAL MEETING OF THE NEUROLOGICAEJ;SOCIETY OF THAILAND , Chiangmai,
Thailand on 3-5 Febuary,1999 .. . _4 .
INVITED SPEAKER INJHE PANEL SESSION * Musculoskeletal disorders in workmen's
compensation files (1989-1993) in THE 4" CONFERENCE OF SOUTH-EAST ASIA
ERGONOMICS SOCIETY ERGONOMICS FOR PRODUCTIVITY AND SAFE WORK at

Bangkok, Thailaridion 21 Nevember:i1994:

AWARDS
UNIVERSITY AND HOSPITALILEVEL

1.

The best researcher of Ratchadapiseksompotch Award of the Year 2002 from
Chulalongkorn University:The project “ Effectiveness of Neurorehabilitation at Thai Red
Cross Rehabiliatation Center”

The best researcher of Ratchadapiseksompotch Award of the Year 2003 from
Chulalongkorn University:The project” “Effectiveness of constraint-induced movement

technique of unaffected upper extremity in chronic stroke patients”
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The best researcher of Ratchadapiseksompotch Award of the Year 2004 from
Chulalongkorn University.The project :“The clinical trial to find the lowest effective dose

of botulinum toxin type A in upper limb spasticity of cerebral palsied children”

4. Research Award: The project “Effectiveness of low dose botulinum toxin in various
movement disorders” from King Chulalongkorn Memorial Hospital in the Year 2004.

5. Ratchdapiseksompotch Fund Award for Professorship from Chulalongkorn University in
the year 2006

6. Award of excellence in Scientifie Work from Faculty of Medicine, Chulalongkorn
University in the year 2009

NATIONAL LEVEL o

7. Excellent Scientific Award:The" Project “ Spasticity and Dystonia Clinic” from Royal
Colleage of Thai Rehabiliatien Medicine Association in the Year 2001.

8. Research Award: The project ‘Local botulinum toxin type A injections in the treatment of
spastic toes.” from Royal Colleage of Thai ?eb_abiliation Medicine association in the Year
2003 fl

9. Research Award: The project “Efféct-ivenes;;;f ];)W dose botulinum toxin in the treatment
of spasticity in adult patients.”’ fr(;;n Royalj::z);o}leage of Thai Rehabiliation Medicine
association in the Year 2003. - T_. .

10. Research Award: The: project “Effect of exercise in preghancy on maternal and fetal
health” from Royal Colleage of Thai Rehabiliation Medicine association in the Year 2003.

11. Excellent Research Award: The project “Effect of exercisetinh pregnancy on maternal and
fetal health” fromy Ministry oiHealthin,thesYear 2004«

12. Excellent Research"Award: The project “Effectiveness of' constraint-induced movement

therapy.in chronic stroke patients.” from Royal Colieage of Thai Rehabiliation Medicine

Association'in the Year 2004

INTERNATIONAL LEVEL

13.
14.

International Speaker Award from Toxin Society in the year 2008
Award of excellence :The project “Vibratory sensory testing in carpal tunnel syndrome:
correlations with electrodiagnostic parameters and disease severity” from 2009 Asean

Oceanian Congress of Neurophysiology on April 14-18,2009
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EDUCATION IN BIOETHICS/ RESEARCH ETHICS
INTERNATIONAL
1. Asean-EU University Network Program Training Session on Introductory Bioethics:
Research Ethics on 23-25 November 2005
2. 5 th International Conference on Defining the Roles, Responsibilities,and Relations
between National Health Authorities and Ethics Committees in Health Research on12-14
December 2005
3. “Human Subject Protection Course” by FERCAP on 19-21 July 2006
4. Five-day educational training at WESTERN IRB,USA on 24-28 July 2006
5. International conference on_Transparency and._accountability in Health Research:
Towards an ethics of responsibility in. human subject protection,on 29-30 November
2006. \
6. International Course “of Human ParticipLar.-lt Protection Course and GCP Training by
FERCAP,SIDCER/WHQ0N 35 MarC_h 2008? P
7. EC Surveyor Training by /JIDR-FERCAR. 0N 50—23 July 2008.
NATIONAL o -
1. “GCP training course” by Chulalogl{ém Uni;/gpdsjltjg on 20-23 August 1999.
2. "Clinical Research SkKill Worksfﬁqp for Inv@g;_tors” by Thai FDA, Pfizer and PRE,
Bangkok on 6-7 November 2000-.7- il .
3. Thailand towards cenitev,-rr of excellence in clinical trials “The fitth GCP Annual Update:
Building Strategic Alliances in Promoting Thailand as Asian Drug Development Hub” on
25-26 August 2005.
4. Understandingithe 9" |CH-Safety&Effficacy Guideline.on 26-29 July 2005.
5. Workshop “Informed Consent: What,Why,When and How” by FERCIT on11 January
2006
Institutional Ethical Conference by Chulalongkorn University on 9 Febuary 2006

Annual FERCIT Conference “ Vulnerable subject” on 31 March 2006

“National Surveyer Training” by FERCIT and Medical Council on 8-10 May 2006

© © N o

Thailand towards center of excellence in clinical trials “ The sixth GCP Annual Update”
On 10-11 August 2006
10. GCP training for Ethics Committee Members on 28 November 2006.
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11. Standard course in clinical trial by The Faculty of Medicine,Chulalongkorn University on 12-
14 March 2007.

12. The 7" Annual Conference of the Forum for ethical review committes in Asia and the
Western Pacific 28-29 November 2007.

13. Standard course in clinical trial by The Faculty of Medicine,Chulalongkorn University on 24-
26 March 2008.

EXPERIENCES IN RESEARCH ETHICS OR RELATED

1. Institutional Review Board (IRB). Member .and Secretary, Faculty of Medicine,
Chulalongkorn University, 2005-2009

2. Institutional Review Board(IRB); Faculty' of Medicine, Chulalongkorn University, 2004-
2005 and 2009-present

3. Secretary,Forum for EthicalReview Committees in Thailand (FERCIT),2006-2008

PRESENT ACADEMIC & ADMINISTRATIVE WORKS
FACULTY AND HOSPITAL LEVEL _ L 4
1. Director of Spasticity and Dystonia Clinic ,%'Départment of Rehabilitation Medicine, King
Chulalongkorn Memorial Hospital,'Béngkok;_']"f]a;f-landﬂ996—present
2. Director of Healthy Aging Clinical EXcelIeh.t{:éje!pﬂter and Motion Analysis and Wireless
EMG Clinical Excellent Center,Kihg Chulafong??r;n_ Memorial Hospital,2007-present.
3. Advisory of Researc;hr Develop%ent, Faculty-o? Medicine, VChuIanngkorn University
Bangkok, Thailand,ZO(i)ér—present 7
4. Medical staff and Academic instructor,Department of Rehabilitation Medicine, Faculty
of Medicine,Chulalongkorn niversity, Bangkok, Thailand , 1998-present
5. Medical staff member; Thai Red Crass Rehabilitation..Center, Thailand, 1996-present
UNIVERSITY LEVEL
6. Head oi"Neurorehabilitation Research Unit, Chulalongkorn University,2007-present
7. Deputy director of Medical Inventor and Technology Center, Chulalongkorn University,
2007-present.
8. Biomedical Engineering Committee Chulalongkorn University, 2005-present.
NATIONAL LEVEL

9. Research Development and Journal Editorial Board Committee, Royal College of

Physiatrists of Thailand,1996-present
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10. Scientific Exercise Strategies Committee, Ministry of Health, 2003-present
INTERNATIONAL LEVEL
11. Reviewer of Journal of Medical Association of Thailand, disability and Rehabilitation,
American Journal of Physical Medicine and Rehabilitation,2005-present
12. Board of Governers : Active Individual Member, of the International Society of Physical

and Rehabilitation Medicine — ISPRM,2005-present

PUBLICATIONS
RESEARCHES

1. NEUROLOGICAL REHABILITATION
INTERNATIONAL

1. Pajareya K, Suputtitada(Anannontsak) A.,I Paileeklee S.Functional skill after spinal cord
injury rehabilitation:a fallow up study: J Med Thai Assoc 1998;81:310-5.

2. Suputtitada(Anannontsak) A.The treatmen;ﬂof cervical dystonia with low dose botulinum
A toxin by EMG guidange. Rroceeding oﬁj’dthéé 3rd Biennial Convention of the ASEAN
Neurological Association Congress on Febu:éfy*S-5 1999.

3. Suputtitada(Anannontsak) A. Three year exbé?r_fe_we in Botulinum toxin type A treating of
writer's cramp.Proceeding of the 3rd Bienni?j&onvention of the ASEAN Neurological
Association Congress on Feburarl&3—5 1999. -

4. Suputtitada A. Manarg,in-g spasticity in pediatric cerebral paléy using a very low dose of
botulinum toxin type A: preliminary report. Am J Phys Med Rehabil 2000; 320-6.

5. Suputtitada A. Local botulinam toxin type Adinjections in the treatment of spastic toes.
Proceeding of|the |6th|International Congress of Rarkinsan’s disease and Movement
Disorders at Barcelona, Spain11-15 June 2000.

6. Suputtitadal/A. Cenvical radiculopathy and myelopathy in cervical,dystonia.Proceeding
of the 1 st IFPRM at Amsterdam, Netherland 7-13 July 2001.

7. Suputtitada A. Local botulinum toxin type A injection in the treatment of spastic toes. Am
J Phys Med Rehabil 2002; 81: 770-5.

8. Suputtitada A, Phanthumchinda K, Locharernkul C, Suwanwela NC. Treatment of
writer's cramp with very low dose botulinum toxin type A at King Chulalongkomn

Memorial Hospital. Abstracts of the International Conference 2002: Basic and
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Therapeutic Aspects of Botulinum and Tetanus Toxins; 2002 Jun 8-12; Hannover,
Germany. Naunyn Schmiedebergs Arch Pharmacol 2002;365 Suppl 2:R7-50.
Suputtitada A., Aksaranugraha S., Granger CV., Sankaew M. Results of stroke
rehabilitation in Thailand. Disability and Rehabilitation 2003; 25(19): 1140-5.

Suputtitada A. Effectiveness of low dose botulinum toxin in the treatment of spasticity in
adult patients. In: Ring H, Soroker N, editors. Proceedings of the 2" World Congress of
the International Society of Physical and Rehabilitation Medicine (2" ISPRM); 2003 May
18-22; Prague, Czech Republic; 2003.p.611:8.

Suputtitada A, Aksaranugraha S, Granger«C\,+ Sankaew M. Results of stroke
rehabilitation Thailand. Disabil-Rehabil 2003;25:1140<5::

Suputtitada A, Yooktanan By*Rarerng-Ying T. Effect of partial body weight support
treadmill training in chronie"stroke patients. J Med Assoc Thai 2004;87(Suppl2):S107-
11. LN

Suputtitada A, Phanthumghinda: K, LocEare_rnkuI C, Suwanwela NC. Treatment of
hemifacial spasm with lew dose botulinum fi‘togin_injection: a 8 — year experience at King
Chulalongkorn Memorial Hospital.-J }I-yled ASSJG)E) .Thai 2004; 87(10):1205-11..

Suputtitada A, Suwanwela NG, Tumvitee?f'S:,l;ﬂ Effectiveness of constraint-induced
movement therapy in chronic stroke patients;r.g_-Med Assoc Thai 2004;87(12): 1482-90.
Suputtitada A, Suwanyvﬁla NC. The lowest effective dose :ofbotulinum A toxin in adult
patients with upper limb-spasticity. Disabil Rehabil 2005;27(4) :170-84.

Suputtitada A, Thaploka S. The lowest effective dose of botulinum toxin type A in upper
limb spasticity=of gerebralspalsiedchildrenzProceedings afithe 3" World Congress of
the InternationalsSociety of Physical and Rehabilitation Medicine (Srd ISPRM); 2005 April
10-15; San.Paole,Brazil.

Suputtitada” A, Suwanwela’ NC* ‘Constraint-Induced” Movement ‘Therapy Improves
Spasticity and Dexterity after Stroke. Neurorehabiliatation & Neural repair
2006;20(1):106. (Proceeding in the 4" World Congress of Neurological Rehabilitation,
Hong Kong,Republic People of China.).

Suputtitada A, Poonyachot T. 50% alcohol in water intramuscular neurolysis for

treatment of ankle spasticity. Neurorehabiliatation & Neural repair 2006;20(1):194.
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