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ABSTRACT

Background: Telerehabilitation (TR) is an alternative
service that  enhances accessibility  to
rehabilitation. The Nopparat Model has been

developed to provide effective task-oriented
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training (TOT) through TR for patients with ischemic
stroke in intermediate care rehabilitation.
Objective: To investigate the effectiveness of TOT
provided through TR compared with in clinic
rehabilitation (IC) and standard rehabilitation as
control (Control) in patients with ischemic stroke.
Methods: Three groups of patients with ischemic
stroke, including TR group and IC group, received
TOT 5 times/week for the first 2 weeks, 3
times/week for the 3"-12" weeks, and 2 times/week
for the 13""-24" weeks, respectively. The control
group received standard PT services. Fugl-Meyer
assessment lower extremities (FMA-LE), Mobility to
participation scale (MPASS), Barthel index (BI),
and Euro Qol Group 5 Dimension 5 Levels (EQ-5D-
5L) were re-evaluated at 2™, 6", 12" and 24"
weeks. Two-Way Mixed ANCOVA was used for
statistical analysis.

Results: Sixty-one patients with ischemic stroke
included 18 participants in the TR group, 24
participants in the IC group and 19 participants in
the control group. FMA-LE, MPASS, Bl and EQ-5D-
5L scores after treatment in the TR and the IC
groups were significantly higher than the Control
(p<0.05) but no differences were found between
the TR and IC groups.

Conclusion: The TOT provided through the TR and
IC groups was effective in enhancing lower limb
function, mobility to participation, activities of daily
living, and quality of life than the Control group thus
the TR group could be applied to increase

accessibility to rehabilitation services.

Keywords: telerehabilitation, task-oriented training,

stroke, intermediate care
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a = o o o o Y | aa L a o pRpny
AN 2 L‘LE‘?J'ULV]FJUﬂﬂﬂﬂmz”ﬂ@ﬂﬁjﬂwqiﬂ"ﬂ@\?ﬂq@qmﬂV‘]?L"Ilr]i"]ll’.)'Qﬂ LLﬂzﬂqL?NWUT@QWQLLﬂ?WﬂﬂH'}

Overall Control
o o ° TR group IC group Post hoc analysis
ansazdananaly group group
. (n=18) (n = 24) p-value
(n=61) (n=19)
VWA, AU (%)
g 31(50.81%) 11(61.11%)  9(37.60%) 11 (57.90%) .
e 30 (49.18%) 7 (38.89%) 15 (62.50%) 8 (42.10%) p029
a1g, 1l
ﬁﬁL’ﬂgﬂtﬁ’JuLﬁﬂ\imuuﬁﬁ]i‘g’]u 60.00£12.57 56.72+10.01 55.63£11.51 68.63£12.15 TR vs control, p:O.OO7*a
(zgm;ﬂ-ﬁ?%iﬂ) (29-84) (40-77) (29-70) (45-84) IC vs control, p=0.001**
srazaaTiialen, Ju
ﬁﬁhﬂgﬂtdﬁutﬁmmummx’im 6.52+514  517+557 875+471 500+ 4.42 p=0.05°
drafidauunss, S (%)
191 31 (50.81%) 10 (55.57%) 12 (50.00%) 9 (47.37%) .
] 30 (49.18%) 8 (44.43%) 12 (50.00%) 10 (52.63%) s
via'amLﬁﬂmﬁﬁwmﬁﬂmwﬁuqmﬁu, AU (%)
Internal carotid artery 1 (5.56%) 2 (8.33%) 0 (0.00%)
Middle cerebral artery 11 (61.11%) 17 (70.83%) 13 (68.42%)
Anterior cerebral artery 0 (0.00%) 0 (0.00%) 0 (0.00%) .
Basilar artery 3 (16.67%) 1(4.17%) 0 (0.00%) p=003
Posterior cerebral artery 0 (0.00%) 2 (8.33%) 1 (5.26%)
Other 3(16.67%) 2 (8.33%) 5 (26.32%)
ATtNAang, nn./u?
mm?qlﬂimmﬁlmmummgqu 24.33+ 4.43 2475+4.69 25.07+517 2299 +2.91 p=0.28°
AZLUURNINRANDY
mmﬁlﬂimmﬁmmummgm 20.61+£6.94 21.11+£4.50 23.29+5.77 16.74 + 8.56 IC vs control, p=O.022"a
FMA-LE naunsen
mmﬁﬂizﬁmﬁmmummﬁgm 1446 +6.64 1539+525 1579+7.68 11.90+5.96 p=0.13"
MPASS naunsin
mvﬂ?i'ﬂﬂhmﬁmmummgm 10.05 +5.63 12.17 £5.33 11.33 £ 5.07 6.42 £ 5.05 TR vs control, p:O.OO4*a
IC vs control, p=0.009**
Bl naunseln
ﬁﬂhﬂﬁﬂtdﬂutﬁmmummﬁsm 44.84 + 4778 + 50.00 + 35.53 + IC vs control, p=0.01**
16.48 15.46 17.19 12.90
EQ-5D-5L naumsin
mmﬁlﬂiqumﬁmmummgm 0.25+0.29 0.40 £ 0.31 0.24 +0.29 0.13+0.23 TR vs control, p=0.012**

nyeLune: TR = Telerehabilitation, IC = In clinic, FMA-LE = Fugl-Meyer assessment lower extremities, MPASS = Mobility

participation scale, Bl =

WedAynn9adiin p<0.05

Barthel index, a =

to

@0 One-Way ANOVA WAy Bonferroni post hoc test, b = @0id Chi-Square, * = 7¢Al
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dlewfaufanszudnengunaunisin
(Baseline) Wudn A1 FMA-LE, MPASS, Bl uaz EQ-
5D-5L lungu TR uazngw IC laiunnsineiuat19d
Wad1Ayn19adia (p=0.05) aenelafimin wuan
MPASS lungu TR uazngu IC 1annangu Control
(p<0.01) A1 BI'lungu ICu1AN3INg«N Control
(p<0.05) wAa¥A1 EQ-5D-5L Tungu TR 110 nangu
Control aeinadiad1Atun19adia (p<0.05) agulledn
naunN19348 Ngu TR UATNgx IC Hn19911911209

2ENARIUAT AHNAINIID IUNTLAAaLIaLINaNIS

Hdoudan nevinfadnslseandu uaramun wiae b

40
g TR
= IC
307 -~ Control
=
& 20
=
w
10
0

T T T T T
Baseline 2week 6 week 12 week 6 month

1251
= TR
-~ Control
754
o
50
251
0

T T T T ]
Baseline 2 week 6 week 12 week 6 month

LansnaRY Feudnalunised 2 et lunas
FAszin1eaifaciiAne1e MMSE, FMA-LE,
MPASS, Bl, Wz EQ-5D-5L #i baseline 1131A912 %
Wusaudssau

HANTITALATITUNINaT A Two-Way
Mixed ANCOVA faugnslunnsnadi 3 uazmsnait 4
WATLAAINATRINITLIHNN95NEY 3ngu (TR, IC,
Control) 114 5 9291941 (Aaunisiln &Ua v 2, 6
WA 12 LaZiReui 6 nRIN198N) Aefauls FMA-LE,
MPASS, Bl uaz EQ-5D-5L lugildl 2 Taaaguanis

o

AnziienTesauls sail

=+ TR
- IC
-~ Control

T T T T L]
Baseline 2 week 6 week 12 week 6 month

= TR

Baseline 2 week 6 week 12 week 6 month

g7 2 uavaansliniginm 3 ngu (TR, IC uaz Control) lu 5 gediam (aunisiin 4Uanii 2, 6 uaz 12

WALLABUT 6 MAINNIEN) ARl FMA-LE, MPASS, Bl waz EQ-5D-5L (mean + se)

Two-Way Mixed ANCOVA, Interaction time x group with Bonferroni post hoc

* TR > Control, IC > Control (p<0.001)

# compared to baseline (p<0.001)
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AN 3 wWiauWisunansEnaIngananeunsin uasuasiuldsunsunisindlanii 2, 6, 12 uaziheui 6 Tungw TR, IC waz Control 28959uLs FMA-LE, MPASS, Bl

WAy EQ-5D-5L (mean difference from baseline and 95% confident interval)

ANLRREAMNUANFG (95%CI) 5219

ANLRRELAMNUANFG (95%CI) F21Ig

ANRRLAMNUANFNG (95%Cl) 5E1INY

ANRRLAMNUANFNG (95%Cl) 5E1INY

<l naumsiinuazndansilndilaidi 2 | deumsilnuasndinistindilawidi 6 | neunistinuasudsmsiindlaid 12 raumsilnuazudansilnidaud 6 p-val-ue
AakEs TR group IC group Control TR group IC group Control TR group IC group Control TR group IC group Control effe(::iir:ne)
(n=18) (n=24) (n=19) (n=18) (n=24) (n=19) (n =18) (n=24) (n=19) (n=18) (n=24) (n=19)
-8.28 -5.33 -1.42 -11.44 -7.96 -5.26 -14.17 -11.04 -7.47 -16.22 -13.75 -9.11
FMA-LE (-5.29, (-2.83, (1.39, (-7.82, (-4.82, (-1.73, (-10.18, (-7.59, (-3.59, (-12.20, (-10.27, (-5.19, NS
-11.17) -7.84) -4.23) -15.07) -11.10) -8.79) -18.15) -14.49) -11.35) -20.24) -17.23) -13.02)
-8.06 -6.08 -1.63 -12.56 -10.54 -4.26 -16.00 -13.67 -6.79 -18.44 -16.79 -8.95
MPASS (-4.77, (-3.24, (1.56, (-8.65, (-7.186, (-0.46, (-11.73, (-9.97, (-2.64, (-13.88, (-12.83, (-4.5, <0.001***
-11.34)*** -8.93)*** -4.83) -16.46)*** -13.92)*** -8.07)* -20.27)*** -17.36)*** -10.94)*** -23.01)*** -20.75)*** -13.40)***
-29.72 -22.08 -12.63 -43.06 -33.96 -25.53 -48.06 -44 .17 -31.32 -51.94 -46.87 -39.74
BI (-19.08, (-12.87, (-2.27, (-31.38, (-23.85, (-14.17, (-35.35, (-33.16, (-18.95, (-39.85, (-36.40, (-27.97, NS
-40.37) -31.30) -22.99) -54.73) -44.07) -36.89) -60.76) -55.17) -43.68) -64.04) -57.35) -51.51)
-0.22 -0.21 -0.80 -0.40 -0.37 -0.18 -0.52 -0.51 -0.35 -0.59 -0.67 -0.46
e (-0.06, (0.09, (-0.20, (-0.20, (0.02, (-0.30, (-0.33, (-0.14, (-0.39, (-0.49, (-0.26, <0.001"**
> 040% 037" -0.25) 060 054 -0.37) 0737 070 056 | 079 -0.84) -0.66)**

un1eLKe: TR = Telerehabilitation, IC = In clinic, FMA-LE = Fugl-Meyer assessment lower extremities, MPASS = Mobility to participation scale, Bl = Barthel index, EQ-5D-5L = Euro Qol Group 5 Dimension 5 Levels,

* = 3xAUTEAN AN NADAT p<0.05, ** = TYAUNHANATYNNATAT p<0.01, ** = szAutlad1Atyn1ealiif p<0.001, NS= no significant
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il

A5199 4 WFaufigunansinszundanguidaanainennisiln uaesullsunsunisindUanvin 2, 6, 12 uazihaui 6 (mean difference from baseline and 95% confident

interval)

ANLRRLANNLANAN (95%Cl) ANLRALAMNLANAN (95%Cl) ALRRLANNLANAN (95%Cl) ALRRLANNLANAN (95%Cl) ALRRLANNLANAN (95%Cl)
<l naunsen sgudnenga &lanai@ 2 szudnanga Aonoi@i 6 szudnangu #lasidi 12 szwdnangu \Aaudi 6 szudnanga
FakEs TR vs TR vs IC vs TR vs TR vs IC vs TR vs TR vs IC vs TR vs TR vs IC vs TR vs TR vs IC vs

IC control control IC control control IC control control IC control control IC control control

-4.03 3.48 3.89 2.54 10.35 7.81 3.08 9.68 6.59 2.72 10.19 7.46 2.07 10.61 8.54
FMA-LE (4.61, (8.78, (8.83, (8.21, (16.34, (13.40, (8.88, (15.79, (-3.59, (8.34, (16.12, (13.00, (6.71, (15.51, (13.11,

-5.42) 1.79)  -1.04) -3.13) 4.37)%  2.00) 2.71) 3.56)*  -11.35)* | -2.90) 4.28)%*  1.93)** 2.57) 5.72)** 3.97)%*

0.83 5.75 4.91 2.81 1217 9.36 2.85 14.04 11.19 3.17 14.96 11.79 2.49 15.24 12.76

MPASS (4.78, (9.91, (8.80, (8.09, (17.75, (14.57, (8.21, (19.69, (16.47, (8.33, (20.41, (16.88, (7.32, (20.34, (17.52,
-3.12) 1.58)=  1.02)* | -2.48) B.59)***  4.15)*** 2.52) 8.38)**  591)* | -2.00) 951  B.70)** | -2.35) 1014 7.99)**

-2.22 12.25 14.47 5.42 29.34 23.92 6.87 29.34 23.92 1.67 28.99 27.33 2.85 24.46 21.612

Bl (9.66, (24.79, (26.18, (20.98, (45.76, (39.25, (20.62, (45.76, (39.25, (15.02, (43.08, (40.48, (13.16, (35.34, (31.77,
-14.10) -0.28) 2.77)* -10.15) 12.93)*** 8.60)** -6.87) 12.93)*** 8.60)** -11.69) 14.90)*** 14.17)*** -7.47) 13.58)*** 11.46)***

0.16 0.27 0.1 0.17 0.42 0.25 0.19 0. 50 0.31 0.16 0.44 0.27 0.83 0.40 0.32

EQ-5D- (0.37, (0.50, (0.32, (0.40, (0.66, (0.47, (0.40, (0.72, (0.52, (0.35, (0.64, (0.46, (0.22, (0.55, (0.46,
* -0.06) 0.05)* -0.09) -0.06) 0.18)*** 0.02)* -0.03) 0.27)*** 0.10)** -0.03) 0.23)*** 0.09)** -0.06) 0.26)*** 0.18)***

naeLng: TR = Telerehabilitation, IC = In clinic, FMA-LE = Fugl-Meyer assessment lower extremities, MPASS = Mobility to participation scale, Bl = Barthel index, EQ-5D-5L = Euro Qol Group 5 Dimension 5 Levels

Mt 1L WIPE

* = 3xAUTEANATYNINEDAN p<0.05, ** = sEALHENATYUN AT AT p<0.01, ** = sedutlad Aty 19adan p<0.001
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1. FMA-LE
NAAAU sphericity assumption 1o e 14

° o

Mauchly's test %qwudﬁ@gaﬁﬁmmmﬂ;mmﬁﬁ nel
61 X°(2) = 27.59, p<0.001 Farhs Al degree
of freedom Taelld Greenhouse-Geisser method 1nel
Epsilon (€)= 0.76

HaN1IAdaunNanAWLIN A interaction
athafltdAymeadfszaingnatuazngui L
n175n1 InaIfAN F(4.59, 119.24) = 1.12, p=0.353,
N’ = 0.041 LaAdINTzazIALAZAEN9 NI Tad

Ufsensieiy deddnnansantunesnunillasulsl
danananisllanuulasnesfn FMA-LE aginad
HuA1ATYNINATH winnsasunlasaes FMA-LE
219AAINIA1 1TRREN195FNET Aelin1saATzy
main effect WAL ziINs AunlaaAnann
ABnrsnEvTaan

AINN199LATILU main effect UBITLELIIAN
Tiwudnilnasenisilasunilas FMA-LE Tagfldn
F(2.29, 119.24) = 1.96, p=0.139, Partial Eta
Squared (N°) = 0.036 wazWL41 main effect 184
n17lin193nEn 3 naN Huasie FMA-LE wansinarii
InailAn F(2,52) = 6.58, p=0.003, N° = 0.202 Inw
HAATN Post hoo tests WUANTANRAT09 FMA-LE
lungu TR (mean = 26.86, se = 1.14) gandngu
Control (mean = 20.57, se = 1.19, mean difference
=6.29,95% CI [1.99, 10.59], p=0.002) Taa'lsidl
ANHNUANAITEUNINNNGN IC (mean = 23.84, se =
0.99) i1 Control (mean difference = 3.27, 95% ClI
[-0.83, 7.37], p=0.161) wazldlAnuuAnFn9szming
naN TRAU IC (mean difference = 3.02,95% Cl
[0.75, 6.80], p=0.16)

2. MPASS

NM&a LU sphericity assumption Taeld

° o

Mauchly's test TenudndasaiitiadnAtyneaia Tne

o

v

A1 X(2) = 64.222, p<0.001 AIUY R9L5UAN

degree of freedom 1@ 2l9 Greenhouse-Geisser
method me € =0.576

HANITNARAUNIADANUIN N
interaction ‘iwdwvsmmemiuﬁ”lﬁé“umﬁﬂm
atefldud1Aty TnallAn F(3.457, 89.89) = 3.41,
p=0.016, N° = 0.116 LAAYINTZULIIATIUAZATNNS
fnendanasarunazyinliinisAauulasaes
MPASS wiluiuy ordinal effect (gﬂ‘*’?‘i 2) WAANINAN
MPASS Rnsilaguutlasasnaiilusyunniuingn
wazniafnenfilésy Taslunga TR uaz IC fnag
Lﬂ?}lﬂuLLﬂmﬁlﬁ%u%\aLLﬁiﬁﬂmﬁVi 2 LAZWLUNAT
Lﬂﬁlﬂuu,ﬂm‘luﬁﬂmwﬁﬁ%ummﬂmjuLﬁi@
WRenieusuneuBusudsusidilan 6 Wudl
(mmﬁi 3) iumm:ﬁwumwLmnﬁhwmﬂzﬁu TR
uaEnNgu IC Lfi‘ﬂLﬁ‘EJ‘LIfT‘LIﬂZiN Control Ausidaansid
2 gl atinglsiniy aaentaanaianelainy
ANINLANANNTZUINNNGN TR Lfl:@l,ﬁf;lllﬁ/‘]_lﬂ’sjﬂ IC
(miwﬁ 4)

IAEWLI1 main effect 28972 8ZANNARD
nnsulaauuilas MPASS Tgilan F(1.729, 89.89) =
6.232, p=0.004, N* = 0.107 HANIFILATIEH

wWiaueusegiaald Post hoc tests WudHAN

'
a

qu%u@ﬂ'wﬁﬁﬂﬁﬁﬁﬂﬂunﬂfﬁ'qwmmiﬂa‘uﬁu e
ﬁmLﬂ?}lﬂmemmmmﬁﬁ'@ummaﬁm AAUNITRN
(mean= 9.97, se= 0.66) flai 2 (mean = 15.23,
se = 0.61) AAYA 6 (mean = 19.09, se = 0.70)
&a9T 12 (mean = 22.13, se = 0.76) LaziAaud
6 (mean = 24.7, se= 0.77) ANNAAL

WATNLI1 main effect a99n1319N195N1N
3 ngu Huase MPASS unnsineiu InafliAn F(2,
58/52) = 26.11/11.20, p<0.001, r]2 = 0.474/0.301
Taenaann Post hoc tests WU315ANLRATT 0
MPASS 1unz§m TR (mean = 24.27, se = 1.28 ) g3
N3N« Control (mean = 15.19, se = 1.34, mean

difference = 9.08, 95% CI [4.25, 13.91], p<0.001)
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wazngu IC (mean = 21.68 , se = 1.12) ganiNngu
Control (mean difference = 6.49, 95% CI [1.88,
11.10 1, p=0.003) TnerlsiflAauuansgszUdengs
TR AU IC (mean difference = 2.59, 95% CI [-1.66,
6.84], p = 0.41)

3. Bl

NAAAU sphericity assumption 1o g 1
Mauchly's test Senwdrdayafifaddnymieatia ta
61 X°(2) = 52.17, p<0.001 Farhs Al degree
of freedom TagIld Greenhouse-Geisser method 1a!
€=0.657

HANNINARALNNADANUIN 1IN interaction
athafltdAyneadfszuingnatuazngui L
n195n11 Ineien InelAn F(3.94, 102.48) = 1.015,
p=0.403, N° = 0.038 LAANINTLUZIIALAZATNNG
s liflfisenseiu Usddnnansauiunisine
&0 lddenaianis Aounlasaeddn Bl otnad
UG ATYNNana usinnai/aeuudases Bl a1ain
A1NLIAT WTRATNIFFNET A4RN133LATIEW main
effect LiaALAsIIIN NN R ABuLLagfinannaanis
fenviraiian

TmanLdn main effect 289szaz9an lTNg
Aanisilasuulas Bl lasddn F(1.97, 102.48) =
1.823, p=0.167, I’]2 = 0.034 KAWL main effect
294n131AN195N 11 3 ngu Anasie Bl uansneiy
TaaflAn F(2, 52) = 6.532, p=0.003, N° = 0.201 Tne
N8AN Post ho tests WUdNTALAAET89 BI lunga
TR (mean= 88.09, se= 3.25 ) g3an31ng« Control
(mean =70.44, se = 3.39, mean difference = 17.65,
95% ClI [5.37, 29.92], p=0.002) LL@Zﬂ@:N IC (mean
= 82.91, se = 2.83) gand1nqu Control (mean
difference = 12.46, 95% CI [0.76, 24.16], p=0.033)
Tneldfmanunnsnaseudnangs TR iU IC (mean

difference = 5.18, 95% CI [-5.60, 15.96], p=0.719)

4. EQ-5D-5L

NAAAU sphericity assumption 1o g 14
Mauchly's test Senwdrdayafituddnymieatia ta
A1 X°(2) = 16.86, p=0.005 Favhs Al degree
of freedom Taglld Greenhouse-Geisser method 1at!
€=0.84

HANNINARALNNADANUIN 1T interaction
ataflTdnAnymeadRszninsnawazngN T 19
n135ne IaeiAn F(5.02, 130.39) = 1.071, p=0.380,
N’ = 0.04 LaAvdNIzazIALAZAT N9 e Tdd
UffFensieiu uansinasaniun e lal]
danasanisilasuuilasaessn EQ-5D-51 atined
HdATYNNana usinnsi/asuuasaes EQ-5D-50
21a1iAANNIIAT W3RATN195NEN Aeln1TIATES
main effect [ieALAsziIN1s AsunlaaiAnann
ABN19FNENYTAINAT

A1NN193LATILWNLIN main effect 283
srezaniinasenislasunlas EQ-5D-5L Tagiian
F(2.51,130.39) = 5.11, p=0.004, I']2 =0.089 Nan?
Apszvifsauinauselagld Post hoc tests Wid
fAnfinTuetaddtd Ay lugndaseanisdsndu
Tmm’jfhL@?Q'ﬂmemmﬂmmm%lfaummgqurifauma
Hn (mean = 0.26, se = 0.04) flanvid 2 (mean =
0.43, se = 0.04) &UA"WT 6 (mean = 0.57, se =
0.04) &an9iTl 12 (mean = 0.72, se = 0.3) uaziAew
W6 (mean = 0.83, se = 0.02) AMNATALLAZNLIN
main effect 784n191WN195N11 3 ngu Anasie EQ-
5D-5L wansinaniu InalAn F(2, 52) = 9.11, p<0.001,
N’ = 0.259 Inainaann Post hoc tests wuddiFneae
284 EQ-5D-5L lungu TR (mean = 0.77, se = 0.05)
44n31ngu Control (mean = 0.47, se = 0.05, mean
difference = 0.30, 95% CI [0.13, 0.48], p<0.001)
WAZNAN IC (mean = 0.67, se =/0.04) g4NINQx
Control (mean difference = 0.20, 95% CI [0.03,

0.36], p=0.015) T liiA NuANF19TENI1eNg
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TR U IC (mean difference = 0.10, 95% CI [-0.05,
0.26], p=0.311)

UNIANgal
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AZLULLBLL ULz RN N NI T W g wa
3an1sinlungs TR uaznga IC sia FMA-LE, MPASS,
Bl UAaY EQ-5D-5L HANTTANHINUIIHUAUDS
interaction sx1dn9ta uaznguAlAFuUN195N©
2819018 d1ATYN19anA 299A1 MPASS LanA931
SLULIATBATATNNTT NN AN aRafuLaLn liNNNT
wasuulares A1 MPASS wUw ordinal effect wW&R<
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luanue EQ-5D-5L finTsgeunnuRaITUAINAAN
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o a
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HATBIAUN WTIRATIL sz duTnY EQ-5D-5L
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