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Abstract

Background  As the untact trend emerges after COVID-19, the 4th industrial revolution is rapidly
accelerating, and non-face-to-face services using information and communications technology (ICT)
are emerging. Among them, ICT-based healthcare and fitness services are being actively developed in
accordance with the need for health management due to reduced external activities. This may be more
useful for elderly groups than general people in terms of the aspect of aging and ease of access, but current
research and development is mainly targeting young people in their 20s and 30s. Therefore, the purpose
of this study is to derive and evaluate user experience factors constituting ICT-based smart fitness
services, and to propose a service scenario that can be referenced to appropriate service design in the
future by presenting smart fitness design directions for the elderly.

Methods First, to derive ICT-based smart fitness service experience factors, literature research on
elderly exercise, digital fitness, and user experience in terms of device/content/system was conducted,
and detailed experience factors were specified by analyzing user journeys and touchpoints through
case analysis. Second, a survey analysis using the Kano Model was conducted to verify the experience
factors. Third, to find the specific service directions for the elderly, interviews with experts in the fields of
elderly, elderly exercise, engineering design, and digital healthcare were conducted and analyzed using
the thematic analysis method. Fourth, by synthesizing the analysis, the service design directions for the
elderly were derived from the aspects of user, content, device, and service operation, and the service
scenarios for each user type was presented.

Results Four categories and nine sub-items were derived for smart fitness service directions
for the elderly. The four categories were 'Definition of elderly user type', 'Developing training contents
suitable for target', ‘Appropriate ways to use the devices’, and 'Developing appropriate service operation
model'. The nine sub-items were 'Setting user types and service directions', 'Extend services through user
data association', ‘Providing customized training based on user data’, ‘Providing information considering
the cognitive abilities of the elderly’, 'Interesting and motivating', 'Select devices that can be utilized
efficiently’, ‘Device interface design considering convenience for the elderly’, ‘Building a delivery system’,
and ‘Systemization for service management and maintenance’. Based on this, the elderly user types were
categorized into three types: active seniors, the patients with senile disease, and the elderly who need
rehabilitation exercise. 9-Step service scenarios were also proposed.

Conclusions  This study specifies the experience factors and detailed components that constitute ICT-
based smart fitness services and evaluates them through the Kano Model to identify which factors satisfies
and dissatisfies users. Experience factors and specific application plans centered on the elderly are also
derived. The elderly user-centered service directions and scenarios derived from this study can provide
a theoretical basis for user-centered service design when developing ICT-based healthcare devices for
the elderly in the future and can be used as practical guidelines for technology development or living lab
operation.
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Table 1 Experience Factors of Devices derived from Literature
o M AT

==

= XL EE e

Usefulness(accomplishment, increasing productivity), Ease
Lunney et al.(2016)  of Use(easy operating, easy to become skillful), Attitude
towards Technology(e.g. good/bad, harmful/beneficial)

Factors related to Wearable
fitness technology use

NHES 5718 9let SotY

E_lHl’.OEllz ;R -eee Kang(2019) Ha|et 2, ZHHEE QIE{HO|A, 2|2 ClHI0|A HX| X &8
HEZ30| HEfQ} ZEIE L AIS _

xtg29| (l|7:“k|§ —L,'I}'—‘?J UX I'_|HX;)I Bang et al.(2022) @ ZE HO|E, ClHio|A Y ZHIXQLO| HEtd(SEd)
QI AEAL QIHIO|A M52 Shin & Park(2010) It AR Y, Cifet H2Y, 71E AR WY, @ 22t

Application of Technologies for
Smart Fitness

-~

Compatibility, Sleep tracker-feedbac
burnt tracker, Accuracy

Farrokhi et al.(2021) , Heart rate&calories

Accuracy of Smart Devices for
Measuring Physical Activity

Accuracy of Measurements(daily monitoring, physical

Degroote et al.(2018) activity, activity intensity)
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Table 3 Experience Factors of Service Devices
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Table 4 Experience Factors of Contents derived from Literature
E A ot
=H| ALKE EE Q9
Personalized training visualization(3D body avatar, video/
User Experience Design for Park et al.(2021) animation of a trainer), User-centered interaction(intuitive

Personalized Training System gestures, user-adaptive interaction), Information
presentation based on consistency(familiarity, consistency)

DHIQ H|CHH &3 AI2Xt A4

Jt0|E2f0l Choi(2020) ANZHS Ly, AMZEA A &, 18R Ed 12

Feedback(color highlighting, identity, graphical symbol),
Reward(cash, virtual currency, random gift), Winning
status(text congratulations popover, social sharing,

Yuan & Guo(2021)  leaderboard)Feedback(color highlighting, identity, graphical
symbol), Reward(cash, virtual currency, random gift),
Winning status(text congratulations popover, social sharing,
leaderboard)

Gamification Design of Health
Apps for the Elderly
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Table 5 Experience Factors of Service Contents
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A #=
Content 23y B MH, AWE L ABX e B3R S) Park & Yoon(2016), Yuan &
TTT By(@IE Hy, @3 2y, AY 0olY 5) Guo(2021)
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59 agle] Fasitta steeh. &obd, A H(Yoon & Kim, 2019} AH|AE Aot 1
TS| ARGAS A4 A FAT, AR S thet A, A et &5 TR AF 59 a8l
AH|A TS e Tgo] Hrkal AFstgleh $HE, AR o[BS 3lskal BAJs] JEUA AH| A

a5t glojg A|AE ZHoA BFUE 9)(Muneer et al., 2020)= ‘AX|7E glolg] 7, ‘Ho|g 9] 441
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Table 6 Experience Factors of Systems derived from Literature
o M ot
A AT £ 2ol
MH|A 0| Al 201 2HF F4, T2 1 Chta X|&X MH|A

CiAlE| LOIQE A H
X|SIAE] LLOIRE MH|A Kim et al.(2011) 018 717t MHIA X2 |2H0] Ha
MEHSE 019 0|8UZE - AMEAe K& X 2#A X, AR S0 thet =X, AIS3HE 28

Yoon & Kim(2019)

EIPNEel]= o233 HE

Collecting real time health/fitness data, Sending and
Muneer et al.(2020) receiving health/fitness data, Identifying a particular user,
Analyzing health/fitness data
OOl +=Eg S8 0l 2= ZX|, ¢l5 4% 24X, 4lo[E2]
ol2XE B

Smart Health Monitoring
System

HO|7t||-o E_XE‘l %A
iaiz A CRIZ DA pook 8 Ha2021)
=2 AT

TJEX= o5t OlE{Yl 85t ol ¢s2
DX ATMEUELBE ) 0|5 ¢SS

CIXIE 2AH O AR BT Algta =

SHOrE O|F MH|A AU S 7|2 &5 EgfY,
X
=

Meta S LA

A AgolA FE9 A
‘golgaAAy oz B
9 A Ao gt AAA, &2

A1 ATL 91 AN A8 ol 24, glojg o] o84
A E HTable 7).

Table 7 Experience Factors of Service System
Z¥2l HE g Reference

SSXITAS BEY U K4 AulA HZ St 20T, oon &

MH|A 0|82 fIet ZHH, S22 "2 8014 Kim et al.(2011)

Muneer et al.(2020), Baek &
Ha(2021)

olg MH|A HAE S8t S8 A MHIA HS Um(2017)

o
ry
0x

System
[E[[o]]=] HAIZ2ME H0|He 2T &8
2

3.3.ICT 7] ADHE TIELIA MHIA ZHTNRA THI3

ICT 7|4 A0bE JEUA AulA0 APAAS FHFE AR 825 FAS A8 149 73
Ae|2o] 55 wtet AR BASGT, o|F Fo) Aulx Z2A20] G HALAE
Fxotstel AH§A AR 712 AR 2R3 A BET 5 SlrkLee, 2017).

3.3.1. Ml 417

ICT 7] A0k T EU 2 AH)2 A4S 9130 2 Aol Ffe] g Anke v]EU A Au e
ohet ICT 71t A4 ABY Aul2, ol A§AE O T 2A ] Aol A2 FA Aokl
25402 7)) 14 A AluAZ A ekgTHTable 8.
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Table 8 ICT-based Smart Fitness Service Cases used for this Study
MH[AH =7} 714% 49 et
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Mirror 02 Mirror T A OIS 25 ZHX(QF, WatHA, e, 24 5)5 018F
42
B0f| MX|5H= A2 Q0| BIAIT B AHE, HIX|TA, HlE2T
= = — = (= )
Tonal o= Tonal E 59| 22 gAS 9IF 258 HUIS B HB
AYR 249 VOD 22, DIY2IX| g AABTIX| ZEE Y 25
YAFITCycle 82  Yanadoo  MHIAZ, HZS 9091 Q4 4ol OfHIED SX/0j0{ 7hy 2lo|HE 52 X Y
42
Real VR QFA MH 19 A1 ARX/IELIA HYORZ, AIHOI HiA|
fon st Mirage Soft MBS B2 MAF4Z0| Sx3 B ?:“é*ﬁftﬂ, 0l0F7|Z 5t EAlg
shing 4 Ug
Wi o= Nintendo DS LIS ANARIE H8SI0 HYS A5 LNo|
= 20| Hl= ZHX G, AIEUS BB BRs J|5 U MHIAS HB
HAE U 7IE A2S SHOHE HUMRE U5 25 SEES NS,
ONFIT o2 onfit AEXI7 483t 22 BIO|Ef 2ATK] ICT 7|80 2 RIBSHs LEUA
MHIA R
PHIBZI0I ZIE @RS B85 BCI2IS RN 12t SXl0iD] Uctst
Lucy 82 Looxidlabs  ME XIE S 258 1, A0 oI AYS =S EHOIY MHIA kg
A& Qx|
3D SX BA AAHS Sl OF HE5 AR S5 BAfStT, Azt X M
UINHEALTH 8= UINCARE mEw DUE 7|5S MZo AIRXI0IM B0|2 & 4+ Y wEy  EH2 A

e 28 MElA HS

3.3.2. AEIEA W o A

A EA e Aol 4 Bgste tutol s W AR EE 2] TAA FAL steks] 919 Y

AFlEo] 34 Eolo1A o] A 24 G4 9 370 ool A4 B8 7] G4 5L Fsle] Ak,

5, 53 Aol ALout el AN A A A A, T2 1 P, e
25 %

o
offt
ol -
K

B
2
N
ofr
flilo
12
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i
=
o2
L

ol% SA'R W% & otk vl 1g A AL Hutol 2

Agwgon, Z21d A9 SANAE A8 AR ol BUxE o) LFolt T4, AYL e
4ol A GIch L2 IY ol F DAL AHlA o § F 248 HlolH o] B3} A5}, 3=l
AZAY T, AEA Al so] dolde Agd Bosks B AWk, Tk tlutol o] A,

FE AHA FEE EYcts dHlo|AREE, TV, ARtEDY 5), A8 et A5 a8ots FEEY
9 71ef gupol A(AHY oA, AA B2 AESF 5), T2 AHEAY HolHE Ast= dogE
tuto] A(AEYR] 5)2 FEE QT o 9]Z 0 & ‘Real VR Fishing’, ‘LUCY <} Z-& VR AH|AoA=

HMD(Head Mounted Display)e} ol F& 22 =571 -85t

ol WO R ‘AulA F& GA, ‘T2 A oA, ‘LRI o]F GA'Y 3RE0R ARG A4S
FRSLTH HXZQES] AL 3hd &8 tHlo]lA AESY, F7} 25, Yo]dE tHlo|Ag e
=94 HAXZJES sEYA FX 5| AF HAXJES A 45k ofF, AElE Fo AT
Ao AR A 885 AHIA DA S 245 A 2lstaithTable 9).
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Table 9 User Journey of ICT-based Smart Fitness Service
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¥ ogm ERIEHOH0IA L ADIEE0IM etHEX goje OIFHE0IS  BEE S FOOKR, £E
o °° gl OlsHBOlY  HE O3 U It=A 1B
= ol - 25 HIO|EIS C12 AB|ASt
o . ADIEE, S 01 o Bre . 0|2 MH| At 172 E5t
T R i A Testoi e 0 MelA  dolerggy S EHERASS
A ge SRS H20| 28 =s
3.4, ICT 7|4t ADIE DELIA MH[A BERQI ES
A AT BAL B3 ICT 78t AulE sEY2 Aul2e] AP T4tE 2258 £531, oS
FA SR FA Au s AEAS B3 AR oA S A o8 53 AEH R futo| A,
Tz, A28 209 9717 AR AT} 28717 B8] AR T4 RS [Table 103} 2o] 23k,
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Table 10 Experience Factors of ICT-based Smart Fitness Service
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B-10  AZLf= Al2C HIZ
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B-12 24} % OL0jE HIZ
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B-14 S5 7/20| G2 ¥5 25 Xz
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AR o] Ao g APH Y, AE I Mu|2of tiet F2 @4= 39 A o4 37 AAA 22 a4

—~
=

v
T A 9 4 a4E w2 d(attractive), € Y& (one-dimensional), B4 (must-be)
Al Z(_‘ 2

E4 Q4= E3:(indifferent), G(reverse) ¥4 Q40| thFigure 1 2.
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Table 11 Examples of Kano Model Survey
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Table 12 Analysis of User Satisfaction Characteristics of Service Experience Factors

= AsQol M L Kano A O M | R Q 35#
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5.2. MH|A ZEPH2L H
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