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LA &

YA Telerehabilitation)> TFFRt A2} BAIGS
28sto] Ay}l AgZ Alsshke AEAE Aot
(Russell, 2007; Sim, Seo, Kim, Kim, & Sung, 2012). YZA1&
9] FRole YAH AAEL AY 7TEE 7R, 24
HIAJA] A 5o oG Jlon, AZFHE|t vhefRt
ofujz AZEQ0E o]get Hfet HARAHAILH
(Personal guidance systems) & 2F 2-& AZHMedication
reminders) 59| OfET|A IS F5to] FAEIL St
(Buropean Commission, 2014). ©]of| 92 A& o] 2
of axpQl Ao AL oW, HEF A 71
d& HojF7] et M2 HIHoE AEE Sl
(Putrino, 2014).

LAAGE A QA Az A7 B 7t
A ¢kl A2 7Fs5HA 2HLai, Woo, Hui, & Chan,
2000, WP ol TATE HEE BASE
Selxiel g Molg 913 ASHe AR 1R
Sieh. ARl 9ok AR BAIE 4901
Hest ol FYsH SR WS Bl B
293t A WHo 2N A7|=3 ITKBurns et al, 1998;
Sarfo, Ulasavets, Opare-Sem, & Ovbiagele, 2018). &5
TS| Ffdolks DA oAl Rt 2
T AL, FA i, M= A% BF71, 9 24 59
M7l G Belo] Zal 11 F8 S A5
Al YEPdTHENiott, 2003; Laver et al., 2013).

A7 s A0l oit Al 53, 3=, 2l}do]] digt
AVt DT TAPE Qo] &4 Folls ARl 4k
29] BAE ojfA| SHHHayes, Donnellan, & Stokes, 2013;
Kegel, Dux, & Macko, 2014; Motta, Lee, & Falkmer, 2014;
Ownsworth & Shum, 2008; Rand, Eng, Liu-Ambrose, &
Tawashy, 2010). ©|213t wAl= 54 Qe 24P A
BEZ 3T 1 =2 BRI o8] A E B S
e HoAto] tfgh ok &RItHChoi, Park, &
Kwon, 2006; Kang & Choi, 2000). &L W11 AS1H
s Sl AL HEF IR AZA 7 F20]

Hlanghorne & Duncan, 2001). ©]of| =H&F TAH] YAAY
25 SX2 oA Adeded Fdol BoEo]
o, AAEOA ARt oJn] e Ee B 5B
ZHIA7 = Ao] B astthBlundon & Smits, 2000). 1L
ARFARI Ago]| AMeEl= SAMPHOlE Ay SR
= AAA 715 FdE HHE ke SATR0] SRAIN
11 Qo] HEF 2R ARl 98 floiAle Adey
714ke] ZA)71 & Q51K Hsieh, Hoffmann, Gustafsson, &
Lee, 2012).

Zf53gol et w53t S AP mRopolA F
[5H| of7]= FEOE APt AH S HE & U=
71315 A5kt 2Jrl7h AUthKang et al., 2005). O]t
A S HEFT T GRS sHHCR
FsHAsIL AARNA on Q= EE2 7MsSH &
ThBlundon & Smiths, 2000). ©J°f 245 Q45 283t
HAYG AARLS ol8sio] E3HE

A7) 14 ek
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ro,
S,
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al., 2017: Lin et al., 2014; Redzuan, Engkasan, Mazlan, &
Abdullah, 2012; Tchero, Tabue-Teguo, Lannuzel, & Rusch,
2018; Van Den Berg et al., 2016). @A YZAAHL ZA1<]
clek 77} AEgoL 249 ARt olHlet
Ao AN HIS A7 o FTHLaver et
al, 2013; Tchero et al., 2018). TEpA] & AFE HEF
Aol 83 AAAGo] QA A ETHe]
A gotr] gia AL, QBT e

o’0o=E"T O To=
AAA 7 D=0 we} u|msle] B9 ATE 53
Poh A} Tk
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A 6ol A A%H AYANES YAslgon], U

2o ABA AAARY] 2 AALWRE 5

A2 M FYFES JHZ ABARE T E 4
Aol H5o] AARESAE ALkt A 271
23)7] FUAole a3 9 HoAA AA1E 2 3
L2EE A8y} FoARIO] thet w&2 AL
o 337|157 7Pgolld ZREES A8et Ao °
5201 18%]7]0f| &<t A=K Table 2).

2) A 3

LA ot A% BARS B8] Uiy

B3} 553 B e Xt obd
AREALOIA] A1 A A8 KSim et al., 2012;

Russell, 2007). & ¥7Lo]|A /\]"Q‘Q HA AAES I
7%=} = 7]-0] &3 Q ofj = o|A
2. %17 Iy 158} ZEEF 750l & ] ofE2|A ol
o= 7HIAgE A=) AMeH %*%71 50| AHYS v}
1) 97424 gog B Ao /\]“9—6} A THKunawararak et al., 2011).
B A7E HE502 Y 8S v IS gipe. Al ASE ZRES2 oA THIE AR, 9
2 A} AEA A 7S Wt ey A wAE] &5, 71%*‘?3 AY, 78 528 4
Table 1. General Characteristics of Subjects (N=30)
Experimental Control ;
(=15) (=15) P
Male 11 73.3 13 86.7
Gender(%, .8 .
ender(%) Ferale 4 26.7 2 13.3 ? 37
Infarction 8 53.3 10 66.7
Strok % ) 4
troke type(%) Hemorrhage 7 33.3 5 26.7 73 7
Right 9 60.0 8 53.3
Affected side(% .81 42
ected side(:) Left 6 40.0 7 46.7
Months post-stroke(M+SD) 33.27+16.27 34.47+22.59 -1.67 .86
Age(yr)(M+SD) 56.27+14.41 63.33+11.75 -1.47 15
Year of education(M+SD) 10.67+3.94 11.67+3.39 =75 46
MMSE-K(M=+SD) 26.80+2.11 26.13+2.23 .84 .40
MMSE-K=Mini-Mental State Examination-Korean
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Table 2. Example of Schedules and Protocols for Stroke Patients

Time Schedule Protocol
6:30 Wake up ‘Ringtones
7:00 Bating breakfast
7:30 Drug management -Shaking
8:00 Independence toilet using ‘Take a picture*

! Free time
9:00 Using the computer -Memory games*

10:30 Visit hospital Mathematical operations
12:10 Return home
12:30 Cook simple food ‘Take a picture*
14:00 Drug management -Shaking

! Free time

17:30 Dinner time
18:30 Drug management -Shaking
19:00 To confirm the message ‘Ringtones

*
Is the most important in performance

ol o
FE2

itk rigwe 1. SOlAEY ST S
Y8R9 AL 9% B SHOE Ay HEE
22 Ag3UhTble 2. 2AZ] 48H 45
G5e 2 7o) Helat 039 A4y Wi 247t

FgEe AUt oo AAdelst 297)
o g4y FRo= vehtor, o] 3 AYFHY
MESE 29317 178, AP E1H] 111 ASH

9 EX7 8.99] AR YERGTHTable 3). °l& 53]
o] dHof W= AAEES A JAR} 95l T7

E2e Agsk] ANsgon AAgEEAE 48
st 42 5 Qe BA AR G 9N P

gAEZ ZAsto] Aoty Txe} Aol EA
o] Hiet AFARS 533

Mathematical operations

Figure 1.

Memory games

Alarm Application
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Table 3. Client—centered Areas of Occupation

Occupational performance

Examples %)
JoShaving
.o Hair wash
o.Combing 8.9
Brushing

ADL Bathing/Showering _* Maintain bath posture 17.8
e CHA0BE. bathing posture
ol DIESSING e Wear clothing e 56
Eat without shedding
Eating & Feeding =~ = e 5.6
e OSE CHODSUCKS e
....Junctional mobility o Clmbing stalts e OT e
- Toilet hygiene - Sanitary treatment 4.4
- Shopping - Shopping at Mart 4.4
11.1
1.1
IADL 1.1
4.4
- Health management . 6.7
. - Home cleaning
& Maintenance
- Flower arrangement
Leisure - Leisure participation - i imbi 6.7
- Take a walk
Work - Vocational activities - Return to work 7.8
- Card game
Play - Play participation =~ s e 33
- Computer gaming
Participation - Community - Talking to others 4.4

Occupational Therapy Practice Framework: Domain and process(AOTA, 2014)
ADL=Activities of Daily Living; IADL=Instrumental Activities of Daily Living

3. g7 =+

1) ‘@eh) ofZ2JA 0|4 (Telerehabilitation
‘Alarmy application)

2 o] AeE YAES dET ZEEE V)5
o] &3t den] ofE Aol E THIES K=
AEE 7159 BIMdE HIFoE 7 Aol ARE:
59T Kunawararak et al., 2011). &S 0]-83t AZAR]

B Z2EF0 Hgd] dAHeR 2T =+ s
PN s&4d Folg T o A== 2s=T
At g ofEEA el AR AR

EE2 710 71oE AREeld fAE 22 9
A Fgstol gdehe siAlske WA= ARAPE RE
EA 23S sfot 7150l & 2 5 =S NEEA

THDelight Room, 2016).
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2) S=gt A7 15 ®7He(Test Korean Executive
Function Performance; K-EFPT)

EFPT-K+= Baum, Morrison, Hahn¥} Bdwards(2003)7}
Nastgon Af7159 &4 s Blshke 49
= 71Z2= & Brloltk o] Bk =4 AES 9%
R aHE PGPSR FAdE0] Ut
Ao d715S B7Ie] ft FEosE HA9
AE B9 AERIs, A sl wet o
), A9 FA= FPET A B Bt 7L
o] gF % IS 5] £t 29 o5 S5
0ollA 52 He4E Fofgith Fold Mo 04
2 A7} B Q3R] LOW(No cues required), 18 7F
A2 Ao] =51 (Indirect verbal guidance), 2782 EA]
07 R L5l |(Gestural guidance), 382 ZHA o]
A3} (Direct verbal guidance), 482 A4 BZ517]
(Physical assistance), 58 WAl 5l57](Do for the sub-
jec)® LY. £ DABEY BrRFES Ul
7Kz g&sl7], Askslr], of B3], AAA g
sl AR HEZ Foto] HIHE AR B4
< 0~1008°1H, FAE He 0~2580|thBaum, et
al., 2003). Kim, Lee, Jo2} Lee(2016)°] 3} sH=o =g
BE3F S AA BFPT-KS HAEATE =79
A QALE e=940lH, AT AFEE 912 £
FEOF UEPdth

3) =g YPIEEF 57 =7 (Korean Bathel
Index; K-MBI)

Barthel index(BI}+= Mahoney?} Barthel(1965)°] *]-&
WISt 7124 QS SHAEAEN QIS
A AHE B7RE A AREE, S 7|5 WekE
Z4o17] At =2 A Ut} E3F Shah, Banclay2}
Cooper(1989)7} 74 H A5} Modified Barthel Index®
HA7IA ARG Foltt. 10719] B/E FE2 sHAZ
Bkl 1008S $HOZ gtk Yol mE o2 w9}
TR0 ofo] thEH 0~2432 &, 25~498E FT

50~74782 B8, 759078 739 91997 F4, 1007
2 & o7 yepdicy E oA 9] a A=
9l Cronbach's alpha ZF 0.89°]H, THEFEE =0.54
~0.782 YEFHTHjung et al., 2007).

4) FIJcFI438=A(Canadian Occupational
Performance Measure; COPM)

QA)zo] £8 A| 2719710 Adie IHSE 5
Lo} TS0 W2 SEolE Q149 W3l 7|E]ith
o wf 0] wish} Agze] Tk sl of o,
E= 2819 Aot Qe S IFH = ROl Hslal
3+ 4= QItKCarpenter, Baker, & Tyldesley, 2001). 2 AL
A= coPMOE YIESTY 37HAE A5t A
o 8ol Al WA A 415
= 840]H(Pan, Chung, & Hsin-Swei, 2003), JHATE
YT 89, =T 880|THCub, Scholte, Reimet, Thissen,
& van Kuylk-Minis, 2003).
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lﬂ;‘i— ), S Fol él%t%
FEoA AP7150] GOt 2jols BATH 05). R
2 ZHle|e <Al o], A7)s SN ROt
o1& HATK«.05). Ad+d} )29 Adr|s &4

2 opsict 574 At
4 942 Aokt mE

el BHER

A3

AATK.05)(Table 4).

wH7te] wsjere

Kot Aozt

o, 2837,

ol

23317, Ag

5 80l 84 9ol 5k 1
2asp7|o|Ae ethe0s). B
A 927 FEoq 5

Table 4. Changes in the Experimental Group and the Control Group of Execution Function (N=30)
........ExperimentalM£S8D) P ! ControlM+SD) ... 5 P
EFPT t t t
Pre-test Post-test Pre-test Post-test
- 67£1.04 1.13£1.59 . 1.20£1.74 1.13£1.59
Initiation 47+.83 2.168 _07+.25 1.000 -1.775
o 4074257 3274221 . 547337 5.00£3.20 .
Organization -80+1.32 2.347 47+ 64 2.824 -.880
) 4.87+3.46 3.80£3.38 N 7.07£4.00 6.27£3.71 .
Sequencing 1.07+1.43 2.874 -80+.77 4.000 -.632
Judgment and __ 2.00£2.41  2.07+2.18 . 2.93+2.76 2.87+2.58 ]
Safety -33+.72 2773 -07+.45 564 ~1.206
) .80+£1.08 .53+0.74 1.20+1.42 1.00+1.25
Completion - 27+.59 1.740 -20+.56 1.382 -.316
13.00£8.36 9.87+7.40 N 17.87+£11.84 16.27£11.26 .
Total 2.93+2.78 4.29% ~1.60+1.40 4413 -1654
*p<.05§ tJ =refers to within group difference; tU =refers to between group difference
Table 5. Changes in the Experimental Group and the Control Group of MBI (N=30)
Experimental(M+SD) 5 Control(M+SD) 5 I
MBI oozt t t t
Pre-test Post-test Pre-test Post-test
Hygiene 3.67+0.48 3.67+0.48 - 3.53%£0.51 3.60%0.50 -1.000 -1.000
Bathing 3.20£0.77 3.87+0.74 -2.870 3.07£0.70 3.20+0.86 —2.845* 1.991
Feeding 7.20%£1.37 .20+1.37 - 7.00%1.46 7.00+1.46 - -
Toilet 7.40+1.24 7.40+1.24 - .00+1.46 7.00+1.46 - -
Stair .20£2.11 40+2.13 -1.000 4.07+2.57 274252 -1.000 .000
Dressing 6.20+1.89 6.40+1.54 -1.000 6.20+1.52 6.20+1.52 -1.000 -1.000
Bowel 10.00£0.00 10.00£0.00 - 9.60+0.82 9.60+0.82 - -
Bladder 9.33+£0.97 9.33£0.97 - 9.20£1.01 9.20£1.01 - -
Amiil"m 6.7343.43 7.0743.28  -1.000 6.40+2.35 6.40%2.35 - -1.000
Transfer 10.40+2.02 10.40+2.02 - 8.87+3.54 8.87+3.54 - -
Total 67+10.44 68.07£9.69 -.1.740 65.33+12.82 66.27+12.48 -.634 191
*p<.051 [f=refers to within group difference; tﬂ=refers to between group difference
Therapeutic Science for Rehabilitation Vol. 10. No. 1. 2021. 727



Table 6. Comparison of Change in IADL Between Groups (N=30)
EFPT oo Experimenta(M£SD) J Control(M+SD) J i
Pre-test Post-test Post-test Post-test
4.93+4.4 3.27+3.6 N 7.07+4.3 6.13+4.1 ¥
Cooki . . -1.392
CORInE ~1.6741.71 3757 ~93+1.10 3287 39
1.93+1. 1.60+1.1 2.27+2.2 2.00+2.0
Telephone %513 2.092 / 1.740 -.302
-.33+.61 -.27+.59
2.40+1.6 .20+2.0 N 47+2.8 4.93+3.
Medication 3 2.449 347 93£3.9 1.468 -1.427
-.40+.63 -.13+.35
3.73+2.3 2.00+1.7 N 5.27+3.8 3.33+2.6
Paying bill . 1.234 -1.009
aying bills 53483 2.477 2759 3
13.00+£8.3 10.06£7.3 M 17.86+11.8 16.27+11.2 N
Total . . -1.654
ota 2.9342.78 4073 -1.60%1.40 4413 °

"
p.05; [f=refers to within group difference; [ﬂ=refers to between group difference

& ol SIGle. T AR Aol G5k 09, 3. siiedo) Tk LY wish U TS 2t Kio|
ARET daze] wekF Aol fejsh sttt
(p.05)(Table 5). AI0] X7} 2Nl MEEZ W15t Al 51
FEQ Y] AT} iRt BFoA Hao g4
2) 598 Y o] 919014 ol Aol 9k 09, Telut AR
SR Qg AAAT FAE a4 A4t T oadel Hsle 4007 Aols Haltkx0s). WS
L ons oA Huvt Arks A oujdic Auze EO MUTH tET BE FA A% vl Z3 fodt
AT Aess u|mst 23 78t a8jsly], Askd Aol2 BTk 05). T3 AT thxte] wslko]
7). ok AW, WA YHE], 24 So] gEoa Aol {93t xpo]7F LrERETh(.05)(Table 7).

A7t A olF 8sl], oF A7, A4
HHoE7] S0lA R2lgt A7 AATHK 09). R
aeJs71et F-oNA S Fol F2lgt Zfol7t 91 V. 11 &
(p<.05). TS AT 2T sheld=o s e 7t
Aol= Aol 7F QUK .05)(Table 6).

B A7 9Ag@e] ud amel 2AZ whEsh]
1) AT} o] AEH At HEH 2
Table 7. Comparison of Change in COPM Between Groups (N=30)
COPM ExperimentalM£SD) JUR— ComrolMSD) J g
Pre-test Post-test Pre-test Post-test
4.07+1.65 6.53£1.29 3.64+1.76 591+1.57 -
Performange - s S 304 e e S 1.577 :
erformance 5534.910 3 601073 4.232
Satisfacti 4.04+1.71 7.80+1.77 > 690" 4.38+1.74 7.02+1.98 o 060"
tisfact . ) )
areacion 3.51£1.66 ? 1.80+1.54 >-367 °

*
pL.05; l’f =refers to within group difference: Z'ﬂ:refers to between group difference
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Abstract

The Effects of Telerehabilitation Based Occupational Therapy on
Executive Function, Activities of Daily Living, and Occupation
Performance of People With Stroke

Park, Seong-Sun, M.S., O.T., Kim, Su-kyung”, Ph.D., O.T.,
Yoo, Doo-Han", Ph.D., O.T., Kim, Hee", Ph.D., O.T.
*Pyeongtaek Vision Hospital, Occupational Therapist

**Dept. of Occupational Therapy, Konyang University, Professor

Objective : The purpose of this study was to investigate the effect of telerehabilitation on executive
function, activities of daily living, instrumental activities of daily living, and occupational perform-
ance in stroke patients.

Methods : The participants of this study were 30 outpatients with stroke residing in community. Both
groups underwent the intervention 3 times a week for a total of 18 sessions. For the experimental
group telerehabilitation was administered at home to only fifteen participants in the experimental
group schedule, and it was supervised by the caregiver. Fifteen people in the control group underwent
only the traditional occupational therapy. Executive function and instrumental activities of daily
living were evaluated using the Korean version of the Executive Function Performance Test (EFPT-K).
The basic daily activities of living were assessed using the Modified Barthel Index (MBI). The Canadian
Occupational Performance Measure (COPM) was used to evaluate the client-centered occupational
performance.

Results : After the intervention, the experimental and control groups showed improvements in executive
function, instrumental activities of daily living and occupational performance. Occupational per-
formance improved more significantly in the experimental group than in the control group.

Conclusion : Telerehabilitation and occupational therapy positively affect executive function, in-
strumental activities of daily living and occupational performance of patients with stroke. We suggest
that telerehabilitation combined with occupational therapy is more effective in improving the occu-

pational performance of stroke patients.

Key words : Activity daily of living, Execution function, Instrumental activities daily of living, Occupation

performance, Telerehabilitation
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