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Eliciting voice-activated wearable devices for independent activities
of daily living in people with spinal cord injuries:
A Focus Group Interviews

Kwangtae Moon, Jongbae Kim
Dept. of Occupational Therapy, College of S/W Digital Healthcare Convergence, Yonsei University
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Abstract This study sought to develop a voice-activated wearable device for people with spinal cord
injuries by identifying the functions and design forms needed for their daily lives. Focus group interviews
were conducted, based on the questionnaire method proposed by Krueger and Casey, with six people
who had suffered a spinal cord injury. Iterative comparative analysis was used to analyze the interview
data, which comprised open coding, categorization, and category checking. As a result, two main themes
emerged from the participants: 'needed functions' and 'needed forms'. These themes were translated
into the semantic units of 'universal remote control', 'liquid crystal display (LCD) touch screen', 'health
monitoring', 'cellular functionality', 'reverse neckband form', 'smartwatch form', and 'necklace form',
and included the following perceptions/functions: Control of home appliances, instant feedback, visual
feedback, order confirmation, checking the current heart rate, testing for the proper heart rate,
checking the body temperature frequently, notification of elevated temperature, use without Wi-Fi, use
without a cell phone, neckband type, perception that earphones are uncomfortable, functional neck
movement, types experienced, rubber band, need for attachment to the body, and assisting the hand
function. This study presented the necessary functions and design forms for the development of wearable
devices based on a voice recognition interface to facilitate the daily activities of people with spinal cord
injuries. In the future, these findings could be successfully applied to the development of wearable
devices based on voice recognition interfaces to enhance the daily life of people with spinal cord
injuries and utilized as a basic material for research on such devices.

Keywords : Voice Activated, Focus Group Interview, People with Disability, Wearable Device, Activities
of Daily Living, Qualitative

2 ATE 20239 FAMIA7|AES] 45t collabo R&D ARdell 9Jgt A4 [S3105795]

This work was supported by the collabo R&D between Industry, Academy, and Research Institute (S§3105795) funded by the
Ministry of SMEs and Startups(MSS, Korea)

*Corresponding Author : Jongbae Kim(Yonsei University)

email: jongbae@yonsei.ac.kr

Received March 15, 2023 Revised April 3, 2023

Accepted May 12, 2023 Published May 31, 2023

418



1. M2
Hoatp Hojole 0] S2/9do] A9EA] 2ol ot
st FA] AW Tk, Aay 39 @ o] o
o 754 AEsk Ee, B9 A% S0 s ¢
A Ak gojole] A9 §4 Ul ag &4 ol

Hlel 5EA9 SAYT 550l S AakaoleHl].
ol BASE s o5 oleie, WallHel 5

HQl PG +99) o2l AALE] AT L A7)
j=)

= zofo] ojelg So] 47w, o3t EASL sntt
S48 IcH2). olo] weh H4aAk HofelBo] mrk

SHAQ AgS J9T & J=E et 2277
(assistive technology devices)&2] 7fdo] HWQ3}A

Atk o& siAsh] AT =4 E HEI)7] 71eE A
SRrh AFAEE HEEA Aol Y8 25l
i & JLF HX7|71E et

Hx717] 7180l ol5Z 7Fs5H st 7%, 24
7]&(Seating technology), FEEA417]<&(Information
and Communication Technology: ICT)°l F, 23
ZZ& 9 AolE = 7]&(Electronic Aids for Daily
Living: EADL), W&HE HE5k= 7|, HAhA A
A5 (Augmentative and Alternative Communication:
AAC) 5°] Al o3 Bx717] V&9 A2 ¥
gt )IE oA = |, &, &, oY 32, S5
& 25, 24914, HY A714 &5 B9l At &
A =lo] gdslEm, HpdAd ol of] EolA
A= ARt AA7159 EHS siastott
O xoJAloe A2 /\}-%_6 x] %le_

EuolX & 5 =&

L Sy W

ARG % glo] AR il B9l

7 9o
o 4RO} -3 A Hhsbt A
4918} ABEIL W Aol WS ol
QI8 AF8AEY] AHgEC] A2TAL, 24 HolEel
=1}
Bl
9

1-'
ofl

3
glolg A A HEHD 9 A5%9 el ¥
SPEA ThRt Auls AlZEAL Sl TRt AfH|A
39 7141 F29] HIAEWNest) 2 71991 KT
‘AY(Genie) 7} HEAo|tt. o] FASL F4HUA
JAEHelAE 7[ite s gof A4, & B gy Eel,
7H Aol 27 Ao 9] 715 AlTdtal lom, &
TEE 7leo] HEd AEEN Adstd st Hew
Alojske "Wt AHlAE ARt
oj2idt 34114 QAEHolA F]Hke] H7]7]o] tigh
U AFARE2] Jide] S71ske A¥ol . 55 &

oficlel dIYES Al 59A4 AHH|AE T L

.1

o

1 O
o=

419

AT DA A2 Abstelom 4], AAeN
o) B4 HEE 98 S A AXet S4914 7]kt Q)
ol A2 TEstel A 2 Uy ANE 44 © A%
S193(5], 417} gohele) 14 Aol 8] 72 24l
A APIS} APIEES At F YEYY 24914 <

ElHjo]A 715k} A ARLS FESFATHG]. AlZE Aol
o] AloEE APty Ao A dHiE Bl
SR04 Qg Fo]A 7|9te] foj2E tHlo] AL} B
g AFZA5{(Artificial Intelligence: Al) ZHE2 7t
stgon, s o, Y 49, 4% Ty ¢ B Rt qt
W AHA 59 DAEE] 8% 759 N B84
< AFSIITHTL. 5 AoiQle] Y48 BRE g
A7 AE Foet AL OF AEFE B9 AvE
tjuto] A9] WlAA HE 7Rt YJAYES X Hoh=
AFEQIEY(Internet of Things: 1oT) AH|AS &35}
I AUTEET S04 715k QIFH o] A Bof AR
B7RE APSIATHE]L 18U 75 $HY AAELE
FaE 3t AR} & S st AdE=
1ZF, YEXA 4 ZAE s ERFo] v dAgst
o, 53] BAololA IS Bl F97t RIHE &
A o1 54414 71 AdEEo]AE A
AaliA= T 7Rt 279041 IEHo]A 7|9te] ¢fof
HE tufolA JE] R /go] 3l& Zolrh

£ A9 BEHL oAt FoflES] Y8 ElA
A&t 2/9%14] Hoj2lE tiHle| A9 HARIFL 75
of gt JIEIRE Bl B2 FEE HFOo=, ¢ A4
Q1 24414 FojE tufolA & i WURkS Al
Qtet= Aolth. ol Bdf HeEA AofijlEol YA

30 >

oA miEshe ole2 &0l Hoh HER A2
AL = A=s EoZ ATt itk
2. &7 U

2.1 ZHA OF QR

EAA 3% QEH(Focus Group Interview: FGI)
= AREAY] 45 AFH o= ofFfetal Htote EH
AT HHo|THIl. AL IF QERE AERARL &
2| FAo] thel 7HgE EEo] 7hssh, /A A+
o] AR AR gAS MEA 2T &
Att= o] St} B dAolA AdAks st A
ofel EAA IFS 5t 244214] e Ho|A 7yt
9] foj2iE tulo| oA YAt Lo Bagt Vs



el

R

2] A244 A5%, 2023

=]

oAl FeE sekt) Sie) ®A2 I QR

et

BRE A

2.2 A7 Uiy
AL 1% Fo]
JrERE Hpig
ikl Agtol AAL SHA4 tutolant goie]
2 tulol2g] A8 Aol Gk AUES Al
olo} g M7 WAz et & 6ol th

2 Mgt

Z

-~

2.3 Az ¢
20229 14 1€ AL I5F JERE 53 A=E
Skt ZAA IE JERE ARE 7517 Y

Krueger (2015)7} A|AIgE 5714 A&9] 4-8& st
of FAotATH12]. 5714 AR 2 A&, =9, A
3k ;A miRe] ARow ATt d3Ats A &
EolA o5 2/3%04] QIEH oA 7I5EY] floj2lE o
Hlo]A ARE- 717hS AEste] HE oAt G
AEE it Y AREolAE AT FAE sk,
At FAY Fodz ZAle] TR sl ABzhetr]
A&t kRt &Y dE2 Y dEesE 249
4] QIEHo]A 7]5te] gfojj & tiHfol Ao sl ofEA
A7t dup olsfetal Q=R AESATh A% A
EolAe 4 AECE Y37t SAZFIA 24804 <
Euo]A 7|9te] fojgE tulo|AE ARG YA
oA A2 A4l AEE =95ttt 4 A

(o= =1

F

+ 7994 dETelA 7Rk} gloj2lE HHlo]AofA
w3t 71, 289 71, ==l HUE 7ls, s Aol
] AAH 71s3t 71E AR HlofEiEely 54%)
2]

71719) Hzehe PARlE o] Bag tixjel, o
Aol 27w TA9le AFseth vhe] Wgo
Ae EAX OF AHRE SRS, FoltEdA
319 o7e tha] BRI O B b Fasht
TR A QST 248 AL ArE A
AR - 2utE dolst stgom, o TN AT &
Aot BAHo] B A& WSS EAolA Aejstoct.
=AL OF AEH A oF 1408 2259

2.4 Xtz 4
949141 QIEiHolx Zlute] ol ulola S

420

H 2] 0

LIy W

=13

FAR = A= k!
o2 AYPH= v vwiA
o] AP whESiA AAbE ARE
g oIS g Eadt AU AHH A
79e] flojeE Hutelof] digt oju] e A=l #
AJSHAL, gefet Wil o5& Fofstal, Wi 2
9 A=E HF 9 59 S0 ERA. vAHe =
THE HFE 319 A A=} vlaste, W3 gl 9
+4 e AA FAE FE2U dFAES S48
4] QIEFo]2 7]k fof=iE tuto] oA arsioR &
2 Gl FHE =Ae AR Ames 55 9
2 & W o AAEglon, 24 271 10point,
747 160, 9T 4,0759] A= B8 vHEH
H I EA O] ZRAAL Table 13} Zo] FA=QIC

Table 1. Process of the Constant Comparative Method

Process Description

Marking and naming data related to 'voice

Open codin, L o
P 8 recognition wearable devices

Classifying coded data into categories and

Categorization .
sub-properties

Category Comparing and verifying categories with
verification original data before coding
Theme . . .
R Extracting topics from categorized data
extraction
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Table 2. Status of Participants (N=6)

Subject 1 2 3 4 5 6
Gender |Female| Male | Male | Male | Male |Female
Age 58 57 43 51 65 55
Occupation Ho.u ¢ | None ,CO_ None |Architect HoHse
wife linker wife
L-eveI- (.)f Severe | Severe | Severe | Severe | Severe | Severe
Disability
Level of SCI|T12/T12| C7/C7 | C6/CT | C6/CT | CI/CT | C7/CT
(Left/Right) |Complete{Complete|Complete|Complete|Complete{Complete
AIS? A A A A A A
Mechanism |y | gy | ta | Fal | TA | TA
of injury

'SCI: Spinal Cord Injury, AIS: ASIA Impairment Scale
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Table 3. Results of Qualitative Analysis

Themes Categories Concepts
All-purpose Turn on/off home appliances
remote control Appliance Control
Required Immediate feedback
Features LCD Touch Visual feedback
Screen
Confirmation of orders issued

Check the current heart rate

Proper heart rate test

[Health Monitoring Check your temperature often

Body temperature rise
notification

Use without Wi-Fi

Cellular Features
Using without a phone

Neckband type

Reverse

Neckband Type Non-earphones

Functional neck movement

Request -
Type Smart Watch Experienced type
Type Rubber band
Type of a Attachment to the body
necklace Hand function assistance
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