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Abstract This study was conducted to examine the effects of a smart home (electronic control unit, ECU)
on the performance and satisfaction of activities of daily living of wheelchair users. A total of 15
wheelchair users (10 patients with spinal cord injury and 5 patients with stroke) were investigated. Smart
homes were equipped with ECU technology, which consisted of automation of furniture and products.
The products and facilities were integrated and controlled by a smart device or voice. Performance and
satisfaction of activities of daily living were measured by the Canadian Occupational Performance
Measure (COPM) before and after residence in a smart home. All participants showed a higher COPM
(performance score >3, satisfaction score =4) during residence in a smart home compared to residence
in the current home. In addition, the COPM scores differed significantly before and after residence in
a smart home. These results provide evidence of the applicability of smart homes based on high
technology. However, additional studies of more smart home participants should be conducted to
improve the quality of the results.

Keywords : Smart Home, Wheelchair Users, Performance of Activities of Daily Living, Satisfaction of
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& 157492 22 vebgth(Table 1),

Table 1. General characteristics of subjects (N=15)

Variables Respondents(%)
Male 12
Gender Female 3
Diagnosis scI’ 10
Stroke 3
TBI 2
Years 45.1
Duration of onset(month) 37.1

*SCI: Spinal Cord Injury *TBI: Traumatic Brain Injury
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Fig. 1. Three-dimensional floor plan of smart home
(a) figure title (b) figure title
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Table 2. Configuration and features according to
space of smart home

Space Configuration and Features

Automatic bed angle adjustment using smart
device

Controlling the ceiling-mounted lift using smart

Bed devices

Adjust height of desk using smart device

Turn on/off the computer using smart device

EEbELE
) Automatic sink height adjustment using smart
Kitchen .
device

Automatic table height adjustment using smart
device

Button-type dish washer

y N

S———

>

Bathing | Automatic height adjustment washstand

Height-position adjustable Shower chair and
shower head, Safety bar

Movable shower chair

Move to using ceiling lift from bed to toilet and
bathing

Living Controlling the Air conditioner using Voicing or
room Smart device(temperature, on/off, angle)

Controlling the TV wusing Voicing or Smart
device(on/off, volume, searching mode)

Open/Close the Front Door using Voicing or
Smart device

"

oy T =

ENEIETICE (o [ [ro eme v 22

caret 7143 AESol

AloI2 A8 oIS S} wsso] ol
e VAR Lok A sgons Ante Fol4
ZofolEo] 7l Zro} EREE u|wat 4 9u
7o) Waslelr Heh & AolA: A0S AME
sl Aolelso] WA AT Y AN Tt %
A g2} Avte $E wl@sle] B SRwe} B

o] Wishe Qobuuat sigict et Ao Fole



2AUE Fo] A0S ARSSHe Aol 28R =Y U v I

YAt 25 A2 Al d9gt Aol
7] fi&ol] YL E S Brlolk= 7Tl o A
Agstar Qe XA 715k A F1hel Higt BUkE
AYs}7] ofHRirt. wehA] P =t ThEof thsto] &
T iR AR HrE S 4 Qe BESE A B
Al 7} ®o] g ieh

it 233887 1Canadian Occupational Performance
Measure (COPM)= ¥ 28HH QIE|RA] H7F =42
A A718E, B D, o7 S FY SOl AnE
Fasity BZsle GABEEEoIY BAES 57E
Agsta olo] gt P} THEEE 101 R ¥
7¥oke #E3HE 7] B4 87t Etoloh11]. vt
ZAATAP7E AHESE AP Aol Qs AEiE T
A9 $Pwet TEo] gt H4o] Wik 4 &
Fof] OJgt Zlolw, 23] olide] 4 ¥t AUE A
= dHoE [ougt Wkl shltH12].

oA £ AolAe ATt FojRelA FoiAEe 57t
29 Fo| Y=ot HEEE 104 R FUleleE
Eriss

%ol

2.3 g7 =it

AT Aol Aichs SHAEY Aol +
5 AtE go] AAolE AR AolRle] 4 F
7P $YProt fEEo] v|X|e IS GotH 1A} 5FY
o}, wEhA] SEAEY AEE Lol dYsh e AlolE
ARgol= Aol]l 5 Bl & AGALS] 715ke] FA F3t
oF Eoit WA F AUE & AFeiE A Fof
o 5ot 1599 Y TAE A5t WA, 159
9] AT Fozol|A Ayt ZG4HBI =FE 089
of Aol  Elo] A P FA Aol tiste] FP=
o} EEE HUISHEE Sl9lt). B/t &, AntE o] 3
73 Al A9 ARS RS A 2 ALS
3 & 4 U=F A% A Algstart. 181 AT
Fojtet H5Ate] Folstof] 3 o4 ARNtE FojA
AFste A& A7 Az A9l BE 43t &5 o]
SZtoA FFSHEE ot o] F, whAut dof] AuE
oA ABHE 571419 FA FZtel tigt =} gt
£LE WIS 19 o] BE I AUt
PYEILE AREZHOZ Aok FPXBEARR} ool
1:1 SIER #Alos Jegstoint.

3
B
=
d

245

24 X2 24 Yy

SPSS 2002 ol83te] ALY YAE Fo
£2 © A0lE §AS 3} o) SYuet gEso] o
3l 57 A2 stk 78 Yo} v thet
£5AZ B9 Aadsugste] Bag g
A1, ol F 24 o149 Fol7t gle] YHoE
2% oJng
=R
[

3
o

)

3

5
Zk=2] 2915t Wilcoxon £33 <=9
AIE ZZ o]&s7] A AT HoqAY F
HtE & 37 371 s B4 BluE st
ST =HH T 8l AFE £9] S
7} JEA] gotr 7] Y3 Mann-Whitney
pi=y

A

oL,
filo

]_

b 2 o

o
[o}d}
o
)

»

ol

C ol TR oy
sl
o v pu
2

o]
o = =

3. &8

3.1 i %74
3}
BAlE AHgHE Hofele]
& 77 3 71e BAE 2Y
Hgkol 24 o149l Aol B
B4, TeH@AA 9L
Hjolg vt EH

S AOE 8

oA

Wilcoxon
Hgj| AULE & A
°](p€0.05)2 FA=
3.2 2ixff M 37t ADIE 89| FHS7HE
o}

FA I IEL 7E FAMAE A A I
Ho} AuE oA 27 ol49] Hugh Ajo|g Hol7]
ol JdH oz Fa3t Wst 9SS & S Sk
£3], A4dat @3, 4, T GollA 47 ot Ao
£ HT, ST 84, el 34 a) M 31
o]4}e] #}o|& H gt} o= AntE Fo tigh AT o
A9 HEE7t w9 & 5 ASTE 2E 3 FA 33
¥ EL v A3 15 391§k 21o(p0.05)Z F
AF=]JtHTable 4).

=3



el

R

2] A204 A7=, 2019

Table 3. Changes of performance according to
space of current home and smart home
Space Variables M£SD | Min [Max| Z p
ileti C t h 2.1+£1.0 1
Toﬂet‘mg/ urrent home 296 00
bathing Smart home 41421 | 1
Living Current home | 3.7+2.1 1 7
room/ -3.20 | .00
Front door| Smart home 6.9+23 3 10
Current home | 3.5+£2.3 1 8
Bedroom -3.31| .00
Smart home 6.7+2.1 4 |10
Current home 19413 1 5
Kitchen -3.07 | .00
Smart home 4.7+3.3 1 10
Current home | 4.4+2.0 1 8
Etc. -3.31 1 .00
Smart home 75422 | 4 | 10
Table 4. Changes of satisfaction according to space
of current home and smart home
Space Variables M£SD | Min | Max Z P
ileti Current home | 1.84£0.8 1 3
Tollet-mg/ 319 | 00
bathing Smart home 55+23 2 |10
Living Current home | 3.9+2.3 1 8
room/ -3.42 | .00
Front door| Smart home 7.9+1.6 3 10
Current home | 2.8+1.8 1 7
Bedroom -3.01 | .00
Smart home 6.9+2.8 2 |10
Current home | 2.2+1.6 1 7
Kitchen -3.30 | .00
Smart home 6.5%£2.3 2 10
Current home | 4.4+23 1 8
Etc. -3.34 | .00
Smart home 8.1x1.5 6 | 10
3.3 TIHH0 M2 FH SUE AT =L Hal
AT Zojzpe] eyl ure A F71 SPEsh
Lo P ZolE YolEr] s Mann—\X/hitney
U d3E AARE 243 959 e 25 g
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Table 5. Comparisons of performance and satisfaction
in a residential space according to participant’s

disease
g Living

Tmlet.m'g/ room/Fr |Bedroom| Kitchen | Etc.

Bathinig

ont door
U of
Mann-Whitney 18.00 9.50 20.50 21.00 14.00
.\W of 73.00 24.50 75.50 36.00 29.00
Wilcoxon

7 -.88 -1.93 -.56 -.49 -1.38
p 38 .05 .57 .62 .20
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