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Abstract

The incidence of stroke among patients increases gradually with age. The
loss of function among stroke patients’ upper extremities often results in the inability
to perform activities of daily living. This situation causes an economic problem,
especially on aging society. The prevalence of disability among people will increase
in an aging society. Nowadays, there is a new technology of robot-assisted therapy in
stroke rehabilitation. Robot-assisted therapy has high accuracy, precision,
repeatability and may involve virtual reality. The Department of Physical Medicine
and Rehabilitation at Taksin Hospital, which is a public hospital operated by the
Medical Service Department, Bangkok Metropolitan Administration, has utilized
robotic rehabilitation in stroke patients. There are 2 devices in the department, which
are donated by Chulalongkorn University: exoskeletons-based rehabilitation devices
and end-effector-type robotic devices. The combination of robot-assisted therapy
and conventional therapy are used in post- stroke patients with upper limb
impairment who meet the inclusion criteria. Robot-Assisted therapy is important to
improve patients’ quality of life. The efficacy of robot-assisted therapy regarding
treatment time and satisfaction is good at Taksin Hospital. However, there are robotic
home-based rehabilitation systems in foreign countries due to the Covid-19
pandemic. There are some limitations about the home-based design in Taksin

Hospital.
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Tsanaoaidenauesdinisfunuuiegissnsuiuluednladidn “Stroke” gniunldafousnlud
ASAAANSIY 1599 (Coupland, Thapar, Qureshi, Jenkins, & Davies, 2017) ﬂﬂﬁﬁyui{jmaamLﬁamauaqﬂaﬂﬁ’uﬁ
walulagfdrndlamstvusuditugnldununishnmenmiriauuodadu aunsofivanuudugiues
Ti9n5a waziinsldnnssiassanmindeiaiiousss Wy nuadeuaelaeifdiiniaanen (Igbal & Baizid,
2015) Tnglutsinganisszuiavesnsindeldalalswaneiusin 2019 fvinlduseavudostinnsiu
syogiaiionnuuaondouazannisinide nsadedduuisseme fnsusenaaniunisaigniduin
Usgrwusenantiusunaiifinusdailinisinviaulilasionzegns Bslugtaeiifinnudududesiluy
vaoadonaveaiulufemiugiuninniu FavudinsAnuilussUssmeldiaunimaluladvusudius i
anuimthlvauiinmsimusuduldlunsquasuldfithuludnue robotic home-based systems design
Tnegudigunsaiiinnnuumndnafu 1w HandSOME fidaeluides extension passive assistance T4lunsiius
‘MaaﬂLﬁamamﬂuswgL'%ya%’qﬁﬁmmquumazﬁumuﬂmqﬁaqq, HandMATE #idaeTui3eq trieger passive
assistance THlumsitunnaondenausslusyziodsfiiamsunssasduuunanaiegs, X-glove fifinsuenis
yladeulmlddassunniulflumsiluynaonidonauosluszes fudounduiiianuguussssdugs Dudu
(Akbari, Haghverd, & Behbahani, 2021) Sanstusunannsndisiiuyauldvasaidonavestagtulily
nsquaeuldiituduinafogiannludunuiovelalunsinuagdisandlddglunsfunsosauld
Tughenisszuimesnisinidelifalalsunanewusival 2019 (Akbari et al, 2021) asdnsoundfelannutlym
Sruauarnudeamsituyiifiunnianuaimsavesnisliuinistuydduwiidsilfinsimunssuuuing
unmslnalusuuuumsguanuldiithuegwieidies (Akbari et al, 2021) msstuyiSmdsandulsalmifoy
afulssloviunginedesmnnisituyidumsteriilian anmnarafndwssuulszam (neuroplasticity)
ylsdinsmaununsihuluduiimelumseasiudddiumsitug SreeBadlenadiazinanduuvhauld
TndiAesunfanndu nuiwenanlsanaonidonaussiusudilugaiusainulsaduiiinisseunssvasias
ndnileldidu TsmieatuludundaChang & Kim, 2013) uenanilutiagiufinnuweneuldineluladvuesud
fifimssousvauanosiureuiinmesifewllunsiluylsanaonidonauodludiuressensddiuuy Tnonis
avanauliihaues (Baniqued et al, 2021)

nsvauresfusudugnivaunlEtudeiidulsavasndonauesiinneSungnesumialy

FULESE9REULEIN AN S UAIUAYINASTE 1990 (Yue, Zhang, & Wang, 2017) wiadu 2 Usean

a

#ie UszLam End-effector-type robotic devices Lunusudnusznevirefifissudgunsaifidadaiivaeuuy
siusudiiiovhan Jeidefeliiannsnmuguadrnundetuluguialugld Wy viusudius inMotion robot, the
Mirror Image Motion Enabler (MIME) v udu (Chang & Kim, 2013) uazUsztnyn Exoskeletons-based
rehabilitation devices ifudnwagusudlassisdudoundt auldveluFomnsadeulmvsiiolunisivues
Twnilounsdeuuvuiaiousislagazinalnnaifenganisusnuilsgavienatsyn fleardase (Degree of

Freedom) wiusiviinvasiueusd §5unisiuylannsadunnanuaiunsalunisindeuiiveudiiedidunisiia
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Ufduriussenineiu Inedidadeiieidesiunsiaunjueuditu seAuTeewsinungaunss aunvasisyUe
rnududauvenaln Anuazainlunisldnunisnendszneuiing yussmnsiadouln Wi ARMIn, T-WREX
Wudu (Bertani et al,, 2017; Igbal & Baizid, 2015; Zhang et al., 2018)
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demnlsanaondonauendulseiifauddylnefigifnisaivesmafalsaiutunuois il
aulddinmsgaudemaianuvessesddmuurinlillansaviAenssludindsediulddauunliudanuysema
Inerdnenaadudsaudavogmnivssvnslulssmaiidulseavasndonauowud ldldsunssmndususn
aildsunsiunvasnidenauasazsiliinnsgydemaassgidesaindsuuiymwan miiuinndy
Tnesiawlutegaeny (Chang & Kim, 2013) insmusumsAnwidisuifisussriamsdnulagldviuesudiiug
End-effector-type robotic devices f'fumi%’ﬂmLLUUé’ﬁy’uamwud1m‘aﬁamﬁau’lmﬁﬁusuﬁﬁmjﬁﬂ'ﬁz?m%mw
wnnhmssnvsuusaiulufas Adusungndsiminsensddmuuszer Andoundulufuieatuiansauly
FInUsedr iy Meviduda n1sguavinaiy MsianuazeIntiu Dudu (Akbari et al, 2021) Tuvaed
wuhluduassungnusuminiiomsldusudiuyldnaniniennnmiinisinuuuudan wiiosnnsing
fvilufineungnisumiaiioauiteduldsunumiianensfinusses Fosdniaddldldidunising
Sfuvansmieifoduiissnsfnumieideieuas lifinsfnuiRtuianssuludinse s iuilifedu
n15l4iio (Chang & Kim, 2013) N1952UT2LASANBIUTB UL BUTENT19N1 99U T uBUR T Y
Exoskeletons-based rehabilitation devices fumsinuuuuaaiumuinlilsslewirdoadmiofiowsuns
$nwuUUAAAL (Chang & Kim, 2013) M3iATIgsiefinnal (Meta-analysis) snfunisldvusudiiuggvae
viaonldendauesfiflonnsdumgns sunnsensddiuuunuienelauuandsvesannuAdelussiul
nandlumaUisuidisussriamsldusudiugfuisnisinvwuududmuihnsliusudfunlnainlusses
Bo¥s vneitlidiunafimionirogstanulussesAndsundudednnsuoniinseidungy Bertani et al,

2017)

unumvasmsinulngldvusudiuyluduaslsavaanidanauaslulsmeutanindu
ﬂﬂiﬂyuvjr;:iﬂawaamLaamauaﬁ:ﬁmﬂﬁé’mwmﬁé’mwwma'Nﬁdauuuimai%ﬁimwmmamﬂ?m diin
nsunmd nganmavnuasiinisinunlaeldvusudluglusuuuy Exoskeletons-based rehabilitation devices
Loz End-effector-type robotic devices #3l#3uarmayianziiusudiiuyainlasinisguienidmsu
Tssngnunaninduneuszuuususinisamindafionsiuraussouggvaslsavasnidenaasiidonnissu
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Anaeuditaelimiunsinvuuusafuluaulilsavaondonaussiif nssouusswessesdduuulussosia
dounduuarsvoziedilunsdifihodinasinsdnudeusudiluy Tneinuslunisldszesnandnie
svrAadeundutiuisrernamdanidudungny sumeaglunnifen duszeztesaluflszeviamdan
Husungns Suminunniwinieudimisnguaunenssuiuglsmeruannduldldinasifeaiunsineily

aAm (Bertani et al., 2017)
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Krebs, Ferraro, Hogan, & Volpe, 2004)
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finsilusvessyuuUsyamdin1sueaway Brunnstrom stage of recovery szesii 2 fia 5
annsavhausdsldedeon 2 funeu

anansntsegluvinds (with or without support) léuiundn 30 wil
finmeindwesndmidouinausunazderen falag Modified Ashworth Scale lalifiusesiu 2
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inausinsdagiaediumstinderusuditussensddiuuu Wrist-Exoskeleton Idud

1. Toyaradnnsd
finstiushuesszuuUsyamdanisveauu Brunnstrom stage of recovery szl 2 84 5
annsavmudldednaes 2 Suneu
anansatsegluida (with or without support) léunundn 30 wnd
finmzndmesnduiiiouinanuuasdenen Salag Modified Ashworth Scale TaAussu 2
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inausinsdneengtaeidiunsiindevusuiiunsenaddauuy End-effector-type WA Wrist-Exoskeleton
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1. Toaadnling
Judtaelsaraendonauedussuzidaundu
Lifinsitushvesssuudszamdanisve i
laianansavhauddald laflianusiudielumstindevususiiiug
Tyjanusafansadalurindsle
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A190AAY
® Brunnstrom stage of recovery #o MsHufwessEsuANENsaveInsasulmul iy
6 sesusal (Naghdi, Ansari, Mansouri, & Hasson, 2010)

Stage 1 szpzsaulinden Silinunsndeulmuvessianie

Stage 2 Buwiunisiadeulwaidudnuair minimal voluntary movement Aoisuinisindeulmiivaduls
dntey Sufinisings

Stage 3 Buinsndeulmsnniudnuaey synergistic movement Aemsnasavesnduniesianideding
nlinsunsuasies e1msindeiiunniu

Stage 4 dulngnmsedeulvesisnmedauludnune synersistic movement nsuennsadeulvives
néwileusiazsndusiuldlidau a1nsindeiaiiuanas

Stage 5 wennseasulmassnduiiousasinldunniy msvhnuedeulmuuy synergistic anaq

Stage 6 NMswdeUlmIEILNTa individual joint movement nauLALiBUUNR p1nsnSevnaly

® Modified Ashworth Scale (MAS) (Seth, Johnson, Taylor, Allen, & Abdullah, 2015)
THlumsdsziiunmzoimaniaesnéduiielnedinasiae
0 weds Amnuisinvesndwelifiuty
1 vangils auiaiveandaniedifisiy fuswuameisgarevesesmmaindeuln
1+ mnefe Amnufssnvesnduileifisty wseduvesesmnisidsulmiuinsdudeninasami
YasasrnIsindvlm
2 wneds muihvesndmilesnntusuinlinguieilussiunaenosmnsindsulm uidnvaw
VDI IWNUAUIDY
3 wneds minvesnduiafiutuinniunassdisussdunaenasmmsiasulm uidnvarves
wssumnauiliadeulmdelden
4 maneis TowlegluvinsevisamBunnaen (rigid in flexion or extension)

e Visual Analog Scale #o35¥nsziunuiutinisniadneldidunsien 100 fadwns liuaredramni
wnueheiay 0 vanefa livie Uanedndrmiaumuanieay 100 vinefeinguussiign (villafane

et al., 2018)
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gllﬁ 2 Exoskeletons- based rehabilitation devices ﬁiﬁ’fﬁiiﬂwmmamﬂ?ﬁu

wansgUvesueudnuyndldnlsameruianindu laeguivils de End-effector-type robotic devices

#4340 Model 31 EnMotion ﬁaugﬂﬁaaq A9 Exoskeletons- based rehabilitation devices #l4&ide Model

§ o w

91 Ex Wrist #9101 Wrist-Exoskeleton Tagiaaassiananlnausen windmas 1sluind 3119
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Tuunumvesmsstumitaevasaidonaussiu funmdiwmansituy dnnmeamids waeiinfanssutoaly
nsguafiheidlusseriifiasuouinumegillsmennauasinnugualuszsgndannnduanismenuialag
vhufuiiaany 3 dnusundug U engsumdszuuUszam, Uszamdaounmg, nenunaivndn [udu
ﬁ]’]ﬂﬂﬁi%ﬂiﬂﬂﬂﬂﬂ/jl&ﬁluﬁﬁuﬂﬁﬂLL‘U‘U End-effector-type robotic devices Wag Exoskeletons- based
rehabilitation devices duiflu Wrist-Exoskeleton Wudndauangaineu w.e. 2563 faiou NUAIRUS .A.
2565 fifftaeidinusiuarBusensunisiindeusudilunsersdamuuiiansdaduauiadu 17 au lne
wtafuddaedisudniindeviusudiiunsensddiuvusiin End-effector-type robotic devices 3147y 13 Ay
wulumarenniwavdeuazanlngidudungns Sunadnen fanssd 1 mmzﬁ;ﬁﬂwﬁ%mﬁﬁ]ﬂé’w
ﬁuﬂuﬁ‘ﬁwjim&ﬁdwuu%ﬁﬂ Exoskeletons- based rehabilitation devices #a1fu Wrist-Exoskeleton fis1uau
Wiss 4 au wulumareuanidusungng Sunadnurianun faansed 2 o1aiflesnnninasilunisdngiiedi
vowjusuRiluyseddmuuiin WristExoskeleton tufinnudndufifiaesedsifinnedolvaviodonsnda
Aafinduuiinjuoudunsersddruuusia End-effector-type robotic devices 3avllung
Exoskeletons- based rehabilitation devices fduiugUagdeenin
dofansanluudieafuongvesiienasaidonaussiiinfumstin feviusudiussensddnuusin
End-effector-type robotic devices nuinilongluta 51-60 U 1nniilgn sesasnioriseny 41-50 Jaugied
Al L%}W?]ﬂé'w‘vjuSuﬁﬁyuv\lﬁmaﬁé’muu%ﬁﬁm Exoskeletons- based rehabilitation devices & 18w Wrist-
Exoskeleton wuinfiengluting 51-60 Janndign uazfivneey 31-40 Tuag 61-70 T Sruuminiu
wuitiaesinivogiiuniigaoglundguientufie 51-60 U Fudunduiiridseindigdinuiedgeeny g

mnlasusnwguailuyfigniSuar miniiinzdisanlonmanisiiadungny suwia 16 inlianunsotdieivdenuies

Y

= a

nnTuFaannsnannmsgadeniaassgiadesainisiuuymmanmiidesadasanizluogeony (Chang
& Kim, 2013)
fefisuidnindesusudiuysersdauuuiaonguiinnuvannvangvessrzianfiiulsavasn
Fonauos lurmsfifiaedsudfinfegueudiluysersddiuuuniin End-effector-type robotic devices i
SruauvesihslussssRadounduinnniiszesdess ndunuindtaeiisudiindevusudifussensddiuun
wiln Exoskeletons- based rehabilitation devices #4181 Wrist-Exoskeleton ﬁf\fwamaqéjﬂwiuizwéa%’q
wnnisvesiadeunduaenadostunsdnuluefefiinimuniussunsaulaenuiinsf nglasilugfae

ﬁuawﬁﬂjﬁm Exoskeletons-based rehabilitation devices 1aolusgezi3959 (Chang & Kim, 2013)
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M19197 1 SuukazievarvestoyagUreinsunsinaleusudnulseeAduuuelin  End-effector-type

robotic devices NSINYIUIANINEY

dayadiuunna duu (13aw) fowaz (100.00)
\wel

U8 11 84.62

VAN 2 15.38

afdudungng sunan

171 10 76.92
g8 3 23.08
42991y

30-407 2 15.39
41-50% 4 30.77
51-60 1 5 38.46
61-70%0 2 15.38

szpzna T
szoziudoundu (nelu 6 Wew) 9 69.23
sves130%1 (NN 6 W) 4 30.77

M13199 2 IuIuLAzTevarvaeyal e SuNTSEMeviusuANUYseeAduUuYIn Wrist-Exoskeleton 7

lsameuranngu
dayadiuunna U (4 au) owaz (100.00)
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rehabilitation devices fumssnuuuussiunuiTldlsslovindrondadoiiowiunssnunuussiy (Chang
& Kim, 2013) UszAvisnavesnislfauusuiiuylulsmenunamnauluguarufianelalunisiinnudi e
fanufianelandsfumsiindevusudlusyiufigduuiszosnanlunsiin danumdamaulunsiindevueus
fnfiaruazmnvesnsldvusudlumstin uonaninuigieianufimelalusisslewddldsuannmstin
Fevusud deiiauaenndesiufunisinuiluefiafinuiinissnudedusudsamiunsiinuu s
Ustlevianmsfininnnindleifieunsnynuuduu (Masiero, Celia, Rosati, & Armani, 2007)

dosneglutasmsssumesnsindsliialalsuaeiiusiv 2019 lsdauldsununddsiazain
flazandilsameuna dsinandraduieriulusis semainnsdwusudunldlunsquanuliituludnvus
robotic home-based systems design ieudlaymauldldumutinanlugasnsssuinvesnisinidelada
Telsunaneuglual 2019 robotic home-based system design annsnyildaesisae Huraneldnismitugua
vosyaanIINITENSuaznsiuyfldldegnieldnismifuguaresyaainsmisnisunng (Akbar et al,
2021) nuhmsthanldlulsmeruiamndulusivesmsihvusudifioguaiituiidesidavansegnansuanly

AosnlunduTunvang qegeuUsEnauiy

fosrinvaslsewenunanindulunisivjusudituyifeguaditioy

1. S1uruyeainsidain ﬂfcjmmnsaﬂisuﬁuwuiiawmmamﬂ?ﬁuﬂ%}ﬁ’uﬁ inAanssutndauiteands
AL

2. $ndusesiinsneszuy Software lumsiszuuidonsoszindlsmeuiauasgog

3. UamiFeswesgunsaiuavanud

4. FesdimanaumuaummihuazgeuduivesnsiaindeninysyleviiinnlureifingAudld
Prnadnituianudnduinniiesvioli feasiimsussdiunnududmisiuiasugaanits
Fosfinsusziduriadiu dununianss duyunisdendliliiduiitu dunuandelonia uag
Uselomiflaz ey

5. MuANuTINNITYesiu MIdnwseunseusiANuiyaanslufinlillanudiviuady

Thai Journal of Public Health and Health Sciences; TJPHS Uil 5 atuil 2 neuanas- Asnau 2565

https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546 15815 9HIUNMTTUTOIAMNNYDS TC! wavaglugiudeya TC ﬂfjmﬁ 2


https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546

(@ ) 2NFATESITUGULALINYIANFATHUAIN

T PH Thai Journal of Public Health and Health Sciences; TJPHS - - 170
J S ISSN 2672-9148 (print)ISSN 2651-1711 (online)

THAI JOURNAL

unagy

(% '

Isavaondonausadulsaniididmegedenmiiaannisnsessusneiieteatun1izuwnsndau N3

1]

HuAtunumddglunisvaelidUienduanfiaunmdislalndidesniviniign wuitunummsldinalulad

| o

vuguanuylulsmeruannduieldsiudunsinyuvunaduluruldlsanasnifenausning seounswes

= a

sensfauunlussegadeundularsreseStlunsalngUisidinamnmssnuimevusuanuy sdianuddgy &

mﬂ%ﬁu&uﬁﬁwﬂugﬂuuu Exoskeletons-based rehabilitation devices lag End-effector-type robotic
devices ffilhefisuidiindevususluysensddauuusiia End-effector-type robotic devices fi31uUvD
faslusyarAadoundumnnniiszeniieds ndunuiifuaedsuidindrevusudiuysersddiuuuvin
Exoskeletons- based rehabilitation devices #aLiiu Wrist-Exoskeleton ﬁﬁﬂmu&uaﬂﬁﬂ’gﬂuisEJ%L%IEJ%’ﬂiﬂﬂﬂﬂﬂ
stovAudounduasaadesiunisdnuiluedaifinismuniuassunssunuiinisinguiefeuouduie
Exoskeletons-based rehabilitation devices Lﬁlﬁﬂuwwéa%i‘i (Chang & Kim, 2013) UsLANSHAvYRINITITaIU
siusudiuylulssenurannauluduanufiovelalunsfinwut flhefinnufimelandsiunisiindeuous
Tuseduiigeunnluwdszeznalunsiin farmmdamaulunmsfindevusud uenanilutasinganisszuin
vosmsiaidelafalalsunaeiuslng 2019 lunaeuszimaiinisdnulngldviusuduiiugiidiudediannu

aanpsesiuluwivasnisiiiuauienalaluni1sin (Akbari et al, 2021) dwmsulsaneruranindulagiud

Podnnavareegslunisiueuduun iy

UGIGIGILIE

Tsanaondenauomuldunnluiagtu metunlsevaenidonaesalilinaitu Suludosendea
SuflennfuanivInlneUsznaudounndngmansiiuy dnnieamida dnfanssutide uasfiuaingud
aupsuazviaeadonauedlsmeuIaninay nsthmaluladyusudiusunllunissuguartasfisounsesensd
duvuvesiunsnssiulsmeannauugminldutumsdnwuuudainlunsdifiedhinos
nsfnwitoUstlevidvesfrsnndian deneidouunanuiiuitnsguainuidilsvasaidenauesi
Tssnerunamnauldegunsiismenunaduannsmiluyssgndldls

nsAnwuAsafuusuiluglueunanmsasiuduresmsdnmdsaianalnnisnevauoseusay
szprnafiiulsaiumlasseznaiidumsiulinsnovaussiidnaiy wasnmiunldvesiususiiuniitiu

A A | Ao a &
999NN LELRNNLRg198 9 TN S ASTUNALARTY

Conflict of interest

Adeuunananvnsillilaiinaussleviviudoulag

Thai Journal of Public Health and Health Sciences; TJPHS Uil 5 atuil 2 neuanas- Asnau 2565

https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546 15815 9HIUNMTTUTOIAMNNYDS TC! wavaglugiudeya TC ﬂfjmﬁ 2


https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546

(@ ) 2NFATESITUGULALINYIANFATHUAIN

T PH Thai Journal of Public Health and Health Sciences; TJPHS - - 171
J S ISSN 2672-9148 (print)ISSN 2651-1711 (online)

References

Akbari, A., Haghverd, F., & Behbahani, S. (2021). Robotic Home-Based Rehabilitation Systems Design:
From a Literature Review to a Conceptual Framework for Community-Based Remote Therapy
During COVID-19 Pandemic. Front Robot Al, 8, 612331. doi:10.3389/frobt.2021.612331

Baniqued, P. D. E., Stanyer, E. C., Awais, M., Alazmani, A., Jackson, A. E., Mon-Williams, M. A, . . . Holt, R. J.
(2021). Brain—computer interface robotics for hand rehabilitation after stroke: A systematic review.
Journal of neuroengineering and rehabilitation, 18(1), 1-25.

Bertani, R., Melegari, C., De Cola, M. C., Bramanti, A., Bramanti, P., & Calabro, R. S. (2017). Effects of robot-
assisted upper limb rehabilitation in stroke patients: a systematic review with meta-analysis. Neurol
Sci, 38(9), 1561-1569. doi:10.1007/510072-017-2995-5

Chang, W. H., & Kim, Y. H. (2013). Robot-assisted Therapy in Stroke Rehabilitation. J Stroke, 15(3), 174-181.
doi:10.5853/j0s.2013.15.3.174

Coupland, A. P., Thapar, A, Qureshi, M. I., Jenkins, H., & Davies, A. H. (2017). The definition of stroke. Journal of
the Royal Society of Medicine, 110(1), 9-12.

Fasoli, S. E., Krebs, H. I., Ferraro, M., Hogan, N., & Volpe, B. T. (2004). Does shorter rehabilitation limit potential
recovery poststroke? Neurorehabil Neural Repair, 18(2), 88-94. doi:10.1177/0888439004267434

Igbal, J., & Baizid, K. (2015). Stroke rehabilitation using exoskeleton-based robotic exercisers: Mini Review.
Biomedical Research, 26(1), 197-201.

Masiero, S., Celia, A., Rosati, G., & Armani, M. (2007). Robotic-assisted rehabilitation of the upper limb after
acute stroke. Arch Phys Med Rehabil, 88(2), 142-149. doi:10.1016/j.apmr.2006.10.032

Naghdi, S., Ansari, N. N., Mansouri, K., & Hasson, S. (2010). A neurophysiological and clinical study of
Brunnstrom recovery stages in the upper limb following stroke. Brain Inj, 24(11), 1372-1378.
doi:10.3109/02699052.2010.506860

Seth, N., Johnson, D., Taylor, G. W., Allen, O. B., & Abdullah, H. A. (2015). Robotic pilot study for analysing
spasticity: clinical data versus healthy controls. J Neuroeng Rehabil, 12, 109. doi:10.1186/512984-015-
0103-8

Villafane, J. H., Taveggia, G., Galeri, S., Bissolotti, L., Mulle, C., Imperio, G., . . . Negrini, S. (2018). Efficacy of
Short-Term Robot-Assisted Rehabilitation in Patients With Hand Paralysis After Stroke: A Randomized
Clinical Trial. Hand (N Y), 13(1), 95-102. doi:10.1177/1558944717692096

Yue, Z., Zhang, X., & Wang, J. (2017). Hand Rehabilitation Robotics on Poststroke Motor Recovery. Behav
Neurol, 2017, 3908135. doi:10.1155/2017/3908135

Zhang, K., Chen, X,, Liu, F., Tang, H., Wang, J., & Wen, W. (2018). System Framework of Robotics in Upper Limb
Rehabilitation on Poststroke Motor Recovery. Behav Neurol, 2018, 6737056.
doi:10.1155/2018/6737056

Thai Journal of Public Health and Health Sciences; TJPHS Uil 5 atuil 2 neuanas- Asnau 2565

https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546 15815 9HIUNMTTUTOIAMNNYDS TC! wavaglugiudeya TC ﬂfjmﬁ 2


https://he02.tci-thaijo.org/index.php/tjph/issue/view/17546

