Received : Aug. 15.
2024 ; Reviewed : Oct.
04.2024 ; Accepted :
Oct. 09. 2024

PISSN 1226-8046
eISSN 2288-2987

Copyright : This is

an Open Access article
distributed under the
terms of the Creative
Commons Attribution
Non-Commercial
License (http://
creativecommons.
org/licenses/by-
nc/3.0/), which permits
unrestricted educational
and non-commercial use,
provided the original
work is properly cited.

‘ ") Check for updates ‘

Proposal for Designing Virtual Human Personas to
Alleviate Midlife Loneliness: Focusing on Parasocial
Interactions Based on Human Likeness and
Attractiveness

Soojin An', Yoori Koo

‘Department of Service Design, Graduate School of Industrial Arts, Student, Hongik University, Seoul,
Korea

*Department of Service Design, Graduate School of Industrial Arts, Professor, Hongik University, Seoul,
Korea

Abstract

Background Midlife can beisa period of loneliness and depression because of psychological and social
changes. However, social support and attention to alleviate these issues are lacking. These daysPresently, virtual
humans have gained attention as a technology capable of providing interactions similar to those with real
people. Lonely individuals who are disconnected from friendships or social relationships are having a hard time
in real-life interaction, so theyand can use Al agents, such as virtual humans, as a viable alternative to face-to-
face communication. Therefore, this study aims to propose an effective virtual human persona design guide by
focusing on factors that enhance interactions between virtual humans and users to support loneliness in midlife.

Methods This study established a research model and questions based on a literature study to investigate
the relationship between midlife loneliness and virtual humans. Subsequently, a pilot interview was conducted
to create experimental stimuli, and an online survey was used to carry out the experiment. The results of
statistical analysis not only evaluated the impact of the virtual human’s human likeness (visual and psychological
similarity) on midlife parasocial interactions and loneliness (emotional and social loneliness) but also analyzed
the mediating effect of parasocial interactions and the moderating effect of attractiveness (likability and
similarity).

Results First, virtual humans with high human likeness positively affect the alleviation of midlife
loneliness, but excessive visual similarity can cause discomfort. Therefore, rather than resembling a human in
appearance (visual similarity), the virtual human’s manner of speech (psychological similarity) is a crucial factor
as an alternative for building bonds or social relationships. Second, virtual humans with high human likeness
positively influence parasocial interactions with midlife individuals. Additionally, parasocial interactions with
virtual humans are a key factor in alleviating loneliness, serving as a mediator between human likeness and the
reduction of loneliness. Third, the more similar the values (perceived similarity) between midlife individuals
and virtual humans, the higher the level of parasocial interactions, which positively impacts the alleviation
of emotional loneliness. In summary, when designing virtual human personas for psychological support,
psychological similarity with humans and perceived similarity with the recipient are important. A detailed and
specific persona design system that can be personalized according to the causes of the recipient’s loneliness is
necessary .

Conclusions This study proposes a persona design guide for virtual humans by focusing on the key factors
that need to be considered at each stage, such as appearance (visual characteristics), manner of speech (linguistic
characteristics), and values (perceived similarity), according to the causes of midlife loneliness. This offers a
theoretical and practical foundation for the effective utilization of virtual humans in mental support services. It is
anticipated that this research will expand the possibilities for using virtual humans in the field of mental support
and will be effectively applied in establishing design strategies for virtual humans across various communication-
focused fields .

Keywords Virtual Human, Midlife Loneliness, Persona, Human Likeness, Parasocial Interactionl

This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of
Korea(NRF-2023S1A5A8083082)

*Corresponding author: Yoori Koo (yrkoo@hongik.ac.kr)
Citation: An, S., & Koo, Y. (2024). Proposal for Designing Virtual Human Personas to Alleviate Midlife Loneliness:
Focusing on Parasocial Interactions Based on Human Likeness and Attractiveness. Archives of Design Research, 37(5),

385-409.

http://dx.doi.org/10.15187/adr.2024.11.37.5.385

www.aodr.org 385


https://crossmark.crossref.org/dialog/?doi=10.15187/adr.2024.11.37.5.385&domain=https://aodr.org/&uri_scheme=http:&cm_version=v1.5

1. M8

1.1. 972 8 2 =5

Seluete] Fd QI HlE2 A kel glon, Sdrle gt MakE 4o A V1S Wle
A7IR FE7] S22 MAA o2 U A H 0 & F4lo] =obA] Al §lth(Sohn, 2018). o] Al7]oll= A<
=9, oA 2E9 93 W3} Tea Ao AL A F Thekdt A, ARl aQlo® Qlef A9ty
IEFOR QI Y RR-E FA "k o]2et YEJE 7 o]ojd £ §lon, o]& 2FstA] ZotH WA
222 APHcHChung, 2023; Cha & Lee, 2015). AZEEAHAE 7MY B 28 F &5 A=
Ztoll ofstd A ALd F 40~60d] FW] 1 & AFo] 44%2 B 1= JATHKim & Kim, 2018). °|4&
| 29 $8 9219 IEFL F83% FAE 7H5Eofof 5fn, o]& A5ket A Al fieta} weto]
FcHJang, 2018).
HEY T2 AFATH 7HEEA 719 dAT g olst &4 =
Wy Qlth(Kim & Hwang, 2021). 59 FHLS A = AT
714 =2(Ahn, 2023), A4S A E= ASA B9 AR A AA 9 dEAEl oS
AFUAIAL] A $ToE AN 5
1cHQI Wang et al., 2008). o], 17+ Al9} 3 S 2-8-oA A AA| AT FARE &8-S ote QAR
3 Z-g-(Parasocial Interaction)< 7 ¥5H HthReeves & Nass, 1996; Oh & Kwon, 2020). T3 7]
2w AR A2 AgE 2ol tiet 7154 tiere=(Qi Wang et al., 2008), ©]Qlehel 2|EE 7Hl
F9 7S Bl o =2 Y JAAEIE AEAgo] 7Hsd A0SR B E A §Itk(Baek et al., 2020;
Han & Yang, 2018).
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Table 1 Research Flowchart
step 10|2% 13 S'A0i CHSH of3H HEH SHoj| CiSt ofsh
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a9 Y 59 289 Mo
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step 2917 vy ugz A 5y E7
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2. 0|2 Bz
2. 1. 340 st o3
2.1.1. 39 A 349 232 9
S7lE AA7I0A V2 JAdPstes HErl=, AAF 715 Ast, 7HE8E F7] W, AEA 9
Woh 5o ols) Al 91718 ARsHE A7ItkSohn, 2018). FUAE A Lol siulet ol

el =H], Buhler(1968)% ol 45M|914 65419 AFFER T1E59] IAE EotRT dA|9| AlA 4
27, A4, A7A 5% Friete 2159 vdE A He A7 gk 2 dAelAs A
Aol wet FU7|E 45416014 65AI7HA & Felgttt. Fd7]e ANA WE T oA AAH, FAHor
W wsket Lot AR EE w9 588k Al7]o|tHKim, 2009; Gu, 2015). T&o] Hatgo] ZojxHA
EAA ] et Leutel 29 Q40 T 644 20.11.1. 7IF LR 2,0085 6H HOo g FlF9] 40.1%S
A8k, A el 107 74 9 (0.5%) 271 A2 Yebgth(Shin, 2023). olo] wat Fdof gt
Tilo] ol 11, AFS] A g Tt et ‘ZlE}(Lee 2014). Larocco(1980)= T4 o4&l 41413l
w3 g Eo] AUEY A 2L, FY SO gt /FA A A% #isl Yol AdER o g Qg

a3 4 BA U, AR AR AN L AT sk 38l 42 4 SR
83 5 AR, deld, AEA0R e WS ARTHD dslrhee & Choi, 199). ol et
Slel S, 4 WS, PN UL, 7197 A, AEG Sl B, 1L 59 AAA 5

UeRdth(jang, 2018). 39 9432 A L A AAIF 29l 9lo] A< ZeiZéﬂOﬂ ot o A5
T4 AFOR Qg ALzt ARoA Q] HUEZ B ooheket A ASA w2 ks Ao "cklee,
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2.1.2. 84 2282 2¢

QREFL ANl A A BA HEYA} AR Q4E FIAIVIA £ o Tt Zegt AFoR
oJHthPerlman & Peplau, 1981). 2% A4ote StAEL o|F st Ade foizte] £
7elo] == Ao g Aok Bowlby, 1973; Weiss, 1973). AFFES 1Mo a3t AET} A3
TAE P45, olgfst Aol fAE of FAFE L7It) olget dAQ] AL FE A A 2

Zefgich AAA AR B, Wi, 7P AT 5 A of 2} diido] HAT o vehe, 22 Q2§
2439 508 FAPE o9, AR Q222 BEHS ddy 8, A9 ALS 5ol digt 247
FASHA] Eote] AAHQD Al Aol glotil W o AQE T wjH Yo Loy Bzt o8
73?&%@( et al,, 2023). $9°] R L F7 FH A}FH g, olE HA S0 ol U3t A3 2
AL EE of FRS = 9l o, FETHA Wl Eok 2 S vH thLee, 2005).

LS ﬁ?—% A A4S EWE 22 AN ZWF ASH SR TR T FAH
Q20| A AT WEL e} 7k T SR, Al 20 A A A AR} ALY JAR
E5FoFSiHTable 2]

Table 2 Factors of middle-aged loneliness

0l Mgl 2l o0 ALK}
A ZEoEg ZlYUSH B BEOZ 0I5t |Z202 0| Chung(2023)Lee &
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= 7t 2| e SHZEIX| =t Qi Wang et al.(2008)
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Cha & Lee(2015)

AtelH T AU EEo BEoR Mo|x|H, 0|2E
S AbEI B 30| 2222 MBI Y EYTL} HES 393\7(201 f)Lle(ez(ggg)S)
S2|= 702 a7t & QIot, i Wang et al.

2.2, 222 AUSIE St HEY §H
AEEL YERS W2 o AR e e
Jev e gAY AR BA 7 $EE QR
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2021). o] A ¥ XWZ* A2l 4]

slets B89 giok o 2 248 5= 9JthQi Wang et al., 2008; Kim, 2022)

8E FSAZIHQi Wang et al., 2008).
A A A A di1ate] Az Ergo] of el
AL T Ao AP R
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28 "ol & & vk AREATE AL ofo]HEO A QU7 2 o wiy, A %9 T Al dAE
A5}l , AI9H] AT AR AA AETY] oJAlAE 07 ¢1415H1(0h & Kwon, 2020), o1& E3)
H]QIZE tiAFS AFS A PR 7HFEcH(Reeves & Nass, 1996). WA FH-E AR 48 FHshal
dom, AR Aolg ARgshe] Attt olo] whel, BlEE FH2 o] dol =9)E Al Agema} e o
FEAREEH ASA YRR AAE THsAol o A HEY R AT FA oA
APEA o 7 AAfiohs £ b wow, diel ARYA ol AT FARE A shA HrkKim, 2022).

uEtA AR A 9 AR ZopollA HFE fHe Ed2 AntEEOY AFHE o A 539

Ak glo] A5 B MRS THs ool e AR 71315 A3 4 UrkSong & Lee, 2021). EFF MFY FAL
AR ARt o B Agde 33, 498 B2 QAHTtE 210} glov, 55 98958 Ak
RIAAE Aololl A olelgt o] SEUTHKim & Hwang, 2021). o1 W3 F0] 9w, 4, 242
5o BA0] AgAY HFol A AAGE % glov], MFA Fe] FEHGAAE A A
TR Feigolt uee e 424 FHe @ AFT 4 Y] Wioltkibid). S, B
FRL AE A PIARA, DAY BAL AR BAVE HRE 928 FUoNA B ARUAR| At AR
ARE AFSe] 150 289 AFeks LA A2 Wetol B Ao et Weba B ATelAE
F9 A Aol HA B 913t v FH AL o) £25h 1A Sk,

2.2. 3. H{FY FHO HIEALL

#H 241 (Persona)®] AFHA SJul= AT oA BT AL w2 vt A= 7HHE £ THKIm & Heo,
2021). AHER AEUX) Hopof| A 2] g2 44+ dd FH(Alan Coopen)®ll Aoﬂ T AT ARl 24
T2 AgtElon, B AFA TFol Ffote BRE Ul 7MY QE& A oEtHCooper, A et
al., 2007; Lidwell et al., 2010). H2AUE W& o 7P Fa 18 AL 5 E}L}t— I ol 2ol A Zgls
NS Foiste Aolth(Lee, 2020). A Al oo]HE AH|A Rofol A= ARGARRLS] A kA o483
AR EAQ R AL Q1AE ABtelr] 913 Hl2au He Esh, Aula SA43 AR Yz Bilste
243 5 +3e Hetdl= H2AaUE 25 2o Sasithal g3tth(Lee, 2021).

2 H2au H0 WY FHo et A= WA FH9 A7tthEol] FE5HAUin & Kamarudin,
2023), AeA4e & o dBE gES GASHY, 7AW yoj) ARgAA B A g
LT} AA T GAA S LB R & & 7%k ek(Stein et al., 2024). wEkA] B AFolA=
o FEote], $99 23S N ¥ste HEE FHY

—‘,u

WA Fs S84 4GS ol
9

w220} 44 7hol S8 Aetel At T,

g 4¢E g (Molin &
Nordgren, 2019) A7) Ao w2, Al Agent®] Q17F {4 AZEE Fo] A= 342
Sakgteha shgich(Kanda et al., 2007). HRI(Human-Robot Interaction) Eofol A x 2]013}E £ 20|
QI7E9 Aol v o1y Ao atg wHhAla 7H 8 S Hilolel= AE7F 5] o] FolA L Ylth(Lee
& Park, 2021). ThFat Al Agent @ 232 AFEL 9952 Hgste] ol 7+ AT AET SAMEE AHSS
AdstaL, olg all aFAA AU Z3HE Fdst A}t Fch(Hong et al., 2017 ; Tang & Bashir, 2023)
AA HFY FH A okl A E QIZF fAofl Hidt =07 St g FHY A7 fAMS i
ot A, Ha, A4 #E, dist i SolA xk fARSE BAS E3ETHHer & Yoon, 2024). 013%}
FAEE -8R A BETE wolH, A5 T APH R JFE A A2 AEE wole U
AR kS vA = 2R O]E}(Park & Sung, 2023). M54 ?r‘?iﬂ {17k %M 2 =A7F ‘_Z_h—} H]%ﬂ

2 ﬂialﬂ JJH Azt 59 AAA o] guht ﬂ%}ﬂﬂ A=AE Bkt XFE
AT FAVSZ UrE} £ 8% 22tHZhao & Han, 2022). & A7 A= A FU QoA Z4HE H1$°é
FHS EUR Qe Alﬁ A fAMd ol whet 3d F 498 2D AAYH, 3D 8 /HFE, 3D ¢
7N E, 3D I7ke 2 FEaHS tHFigure 1.
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Figure 1 Virtual human type according to visual similarity.
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Table 3 Types of Virtual Humans based on Mental Similarities
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Table 4 An operational definition of human similarity
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Table 5 Operational definition of parasocial interaction
29l o|o| AKL
Horton & Wohl(1956)

Kim(2022)
Stein et al.,(2024)
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RQ4 B3 FR) A GAH(KIZA, BAA fA)E FUke] Satakel A e Aol ofd Jere ud
A7}

RQ5. w5 19| AZF FAMI(A A, BAE fAHDT Ta 9 A=A, ARl 4] 9=25)9] BAA

PRI A AEAEL A ATHE B AU

)

o)

2.2.6. HFL FHo| nf=zd

AR A g FFS 5 KU EE =2 Y3 &5 7HK AHH EA4 T A dA 4
WA A 7= vig Aol gFETHHorton & Wohl, 1956). 5 S| tigt 58219 g A
ARUA IR IAollA D23 A 5 JuA EAQ AAFY wig gz, oatage] digt 7|« vy 53
T A9 wfgAdog vhd 4 9l om(Hakim, 2010), AL $82150] M5d Fuof dis)] =7)=
A2+ 9 375 (likability)2F 5-AH (similarity) © 2 ZAHthLee et al., 2021; Zhao & Han, 2022).
AZE ZAEE W2 FHo AR A e 207 sty SexE o] Mk A of st} A ZE
A S8R MY Y ZHA R AFY FAEES UEdiH, S8R AT B stk
wdete #3d FHdA o 27 L7)E 4] 9rtkZhao & Han, 2022; Lynch & Schueler, 1994).

e AZHE FAMSS 8 ¥R i Aol o] IAAL ZEA1, FgF 1191l PF T 4T UA AEE
9Ju|gtth(Zhao & Han, 2022; Doney & Cannon, 1997).
webA 2 Aol M= mEgAdE MEY FHol Higt FQ ASE onjste A4E IFEe -8R
HEY FHY FARE 7HA B3 S ovlcte AZE FAMI SR BRotal(Table 6], 59 #4¥
g /do] MY FHY A7 FAMI T 58220 ARSI A AT A BA A v A= GFE GotR L
SIHRQO).
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Table 6 Operational definition of Virtual attractiveness
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JEHE BA7IE A3 A 45M914 65412 W o4 59, T B4 33 F 899 gidAE F4eE
A= g oH[Table 7 F2], 74d7] -3t 2|25 I A A7 (Yeom, 2015; An et al., 2023)5 EHE
FoAZ} gt AF4l ] Aol Edstel R o & viehE 4= 9l WY RS R FAskAtHAppendix
TR AR 288 AR Hat 408-0] )
Table 7 Pilot Interview
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8]at 2t

Table 8 Example of qualitative content analysis
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Table 9 Description of the experimental situation
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Table 11 Differences in human similarity according to persona

Ha Fls) ZEL Mean SD / SE F(P) Tukey
NZE QA HEAUA 63 2603 0944/0.118 44.258 A-B=-1.232%
(.007)**=* A-D=-1.111***
H2AL .
2 ALB 63 3.836 0.923/0.116 btot b3
HE2ALKC 63 2.312 0.925/0.115 C—Dem1 402
HZEALD 63 3.714 0.897/0.113
ESINESIECINSS] HZALIA 63 3.269 0.899 /0.114 5.137 A-B=-1.232***
(.002)** A-D=-1.111***
ZAL
H2ALB 63 3397 0.927/0.115 b tet byge
H2ALC 63 2.82 0.944 /0.118 C-D=-1.402***
HZEALD 63 3.301 0.846 /0.106

*p{.05, **p<.01, **p<.001

4. A7 At

4.1, 93 26 2 At
4.1.1. 93 28 1,2 24 Zat

AT FAINZHA, BAIA fAHD e w2 Bl T HE24U7L o] AR H(AAF, A8lA 228)
2kstol| w2 = Aol Zpo]7} QA Loth 7] flshe] FAME q(ANOVA) AA| o}"“ﬂ} Table 12]. 4 A3},
A Eﬂ Aute] wheh FWo] L7l FAA 2o foldt 2o|7t 9l AR YERE I (F=

2.831, p=0.039), At5] A AREL FAHOR Folotx| ¢hA VrebThEF= 1.026, p=0. 381) A 719
TFAA R Bt 7401‘2 2elat] A5l Tukey AR A78ES HAIRE A, p05 FEo|4 244 B7F CRLh
S A A &g dAstoll FAHAA JFE A= A2 et

Table 12 ANOVA results according to virtual human persona

Ha L Mean SD / SE F(P) Tukey

PSPSES R HZALIA 3.154 0.735/0.092 2.831(.039)* B-C=-3.849*
HZALB 3.019 0.749 / 0.094
H2ALIC 3.404 0.731/0.092
HZ2ALD 3.134 0.837/0.105

A2 222 H2ALIA 3.146 0.702 / 0.088 0.381(.381) -
H2ALIB 3.051 0.610/0.076
H2ALC 3.254 0.660 /0.083
HZALD 3.178 0.649 / 0.081

*p<.05, **p<.01, **p¢.001

AT A 28 AFS] A A AR A, A AP S39 A2R(EA A, ARE 28)
7ro] R4 A3t A Q22(F=107.74, p<.00DZ} AF2]H 9| 2-2(F=57.992, p.001) BF TAH R
st Uetgth & $% HaE vlaskde W AAE 2:(Adj R*=0.40)°] AF3A 22&(Adj
R*=0.312)50 & &2 935 ¥e A2 S92 FAMS WeE 247 elsiie W Al4H4
FTAMIZ AAE R EoA SANLE FofstA] oAl vretideh. W, AFRlA @280l A (b=0.173, p(.oD
oSt e, S0 25 stete] FA A ()9 FFe vAE Ao FAAH. BAF
A BAMA 2= (b=-0.696, p<.001)FF AFe] 4 € 23(b=-0.64, p(.00DNA BF FA X2
oAl vrebtal, S99 2 hstere] TANA (49 YT nA= Aoz SIHtHTable 13].
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Table 13 Regression analysis results based on human similarity

A AZHH |AH HAUH |AHS
Beta p Beta p
HMH Q2 0.028 0.498 -0.696*** {.001
F/p/AdjR 107.74 /<.001 / 0.46
At2|H 2|2 S 0.173** 0.006 —0.64*** €.001
F/p/AdjR® 57.992 /<.001/0.312

4.1.2. 97 21 3, 4 24 A
A7 A, AR §AD0] TE W3 FH 2at 987 2e e Adsks ST
SIRPALS| A A Aol IR ape] Aol7k IR Sroh] Slste] HAHLAANOVAIE AAIssict.

Table 14 ANOVA results according to virtual human persona

Ha L Mean SD / SE F(P) Tukey
SIPNINEEIES] HEALIA 2.75 0.922/0.116 6.986(.001)*** A-B=-.5*
ASER B-C=.714**
° < HEALIB 2 0.892/0.112
ET 3.25 92/ o
HEALIC 2.535 0.907 /0.119
HZ2ALID 2.968 0.947 /0.119

*p¢.05, **p<.01, ***pC.001

ol = ThF= 6.986, p<.001). Fet

24 A3t FAvto AAWQJE *o*ﬁ 248 oﬂh frolet ﬂom Ye AR
A AASE A3, pLool *éoﬂ*ﬂ 244 B7}

99 A
Y A0 elstos, (05 +2old A2 4 B} Asct o e i oA,
A=} Do} Cel 8 A8 oA ASE deisteh, A et As} DS Folulet Holot

LERLEA] g9ttt Table 14]

Table 15 Regression analysis results based on human similarity

Ha A2z FAHS AN QA
Beta p Beta p
O|AMALEH S AR 0.18%** <.001 0.651*** €.001
F/p/AdjR 176.197 /{.001 / 0.583

AT BA 35 Ao A% AT AN DA, FAA {ADI ARALE A Az ab-grte] 3R A
A3} F=176.197, p(. 0012 SAIZH SR FolopA debgd, B(+)9] ¢ vxle AoR =t 17t
GAA O] HEE 27 gHolslglS W A1ZHE] GAFA(0=0.18, p<.00D)ETE AAIA §AM(b=0.651, p<.001)0]
o A0 & eyt Table 15].

AIAAA, BAA DT T3 2 (PA A, AHelE R E)e] BA A

3
ulel Fulel Azt &
of w7l TS SRelst] 1stel ohE 2191 RS sk,

OlRPALS| 2] A

Table 16 Multiple regression analysis results according to the mediating effect of parasocial interaction

A AZHH |AH U QALY O|AMALEH S A
Beta p Beta p Beta P
HMH Q22 0.144** 0.003 -0.277*** €.001 -0.643*** €.001
F/p/AdjR 143.804 /€.001 / 0.631
At2|H 2|22 0.268*** €.001 -0.299*** €.001 -0.524*** {.001
F/p/AdjR 62.691/<.001 / 0.424
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SAAANZA, AAA GAD T oA Abe A Ae e 81 9 2e(FAA, A F 92 7Ho
o3 39 B4 A} A A AR wiv B17F AAE 92 -2(F=143.804, p<.001)T} A3 A

F22(F=62.691, p{.00DA BT EAH 0T §ol5t/ Uesdt). T £4% ¥4S vwstds o AAA
(Adj R*=0.631)°] At214] 9|2&(Adj R'=0.424)5ch o & vi7f G742 Kol Ao A=A,
A7t GAAWNZAA, AAA GAAD T} oAA S A AT ARS ARAog elst Ay A W4 BF
AXoz fFolotA vetitth A2 22T AR A S22 3 ehste] glo] SARAIEIA A2 AH8(b=-0.643,
b=-0.524, p<.001)°] 7MY} =& Gk vz on, 44 FAMI(b=-0.277, b=-0.299, p{.001)°] th-z32 &
& e vlHoh v, AZF FAHY(b=0.144, p<.05, b=0.268, p<.001)& T2 2% &slele]
A A F(-)Y] FaFs v A= A2 It Table 16].

4
MR FHe A SAINIZE, JUH fA)T FU AT 4T
-y

) 4 A8 AN WA (A7
A7 §Ap)e) 27 T Apol7} QA debz] $18) S AR S

AR,

Table 17 Results of verification of adjustment effect

= Standardized regression coefficient (Beta)

14| 2HAH|
oIt ANz SAR 0.18%** 0.141%
A AR QAR 0.651%* 0.207%+
NSRS X2ZE sU= -0.008
o=ty X|ZtEl QAR 0.586***

F 176.197*** 147.649***
Adj R® 0.583 0.7

*p.05, **p<.01, ***p<.001

B4 23, 1940 R4 SH3Eed A A Sste Wa F A BR SAHLE fo5H
weRtaL, Al #AM(b=-0.651, p(.001)°] Al A (b=-0.18, p(O0DET ARALS] 2] F221gof
H 22 A9 dFE vAE ALE SAIHAT A HA 37| HD o] 2 58.3% 3t 29 Ao Tt
ZAH gl &bs W 7k AZE FAM(b=0.586, p 00Dl SAIF R {ol5HA et
Oabarel A FaAtgel A+ de MR, AZE 2AEE FASHA @A dERETh 28A 57 rde
AL 70%=, A FAMIl A2l mig e F7iste] Bl Aol 11.7% SH=E A HFH o=
A2 A (0=0.586, p<.001), BAH FAHI(0=0.207, p<.001), A1ZH FAM(0=0.141, p ODELR
OArael A FaAgol A(+)e] = A= AR S AHTable 17].

2. t
4.2.1. W2 M| 17 QAT ZS(RQT, RQ2)
3 FHo H2avt $d9 o2g $sto] vX s el dFt Aol S
ATHRQY), At ARl Mg e d2aut Boh by dhe S22t C Abolo] §0J3t Hfolh Lhehge).
=9, 2 Bt $90] o2e gslol § 5& FAH 9 AL A tehdrh ol
714 543t so] FU9) =g Bole] FaT 2AYL ouldet Tet

3 g9 oQstd AjZ=
H 3 FHO A Aol $d 9 =g 43t nA= FF B4 ZIHRQ2), FAH FAHS FEY
2 g3to] 3AAL dFE v W, A4 FAME FAAA GFE wF ol AgEC]
A} AZH o7 GARGE ot 2R AU L7 Hrhe B ARGE LAt 2
upARS| £(1970)9] “AAY Wel o] &3 dAoHH, ¥Ed FH e AlZA fAMdo] AUAA #& S
TS EHEE T 2w g3t FAAY 2HE 2A D 5 AES AR ole $E9 =
Astol] 9ol BlFd FHio] Alztd EA9] oRlstEct D59 AA S FAT 4 Ak vFE F| s
& HAA A9 st B FadE Julgith
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4.2, 2. HEY FHO| A7 QAMIT} OIAIAIEIE 453H(RQ3, RQ4)

Q7F fAM] e HEY FHe 2t FYael .wwaa A ARG WA Go] Tt 2ol
4% ATRQ), A FAe] 1 & A= at BrF SALAA B gl M S G WAL,
Vg e dzant kg RS 9T uA ok MR FI £879 A FEgol
Sl0] 12el FHlo] £ oJolst 40] FRT 4L Frhs 1E AA 472 AXGTH]in, Kamarudin,
2023; Giles, 2002). T3, #5910 At Aol FWae] AP H FEGo AL G 1A
AIHRQL), W3 FHO BAH $AH40] AZH GRS oapta A JEA gl o 2
S WAL Ao ALY F, HFED FHO A7 fAM0] £34F NI FuT oA
TGl FHHA GFS MAAL, A G40l FE DDA FEA Gl o] 2GS v Ak
e 5 9ltt

4.2.3. QJAAEI Y Y2 EE9] 07 £2HRQ5)

W3 FH A FAMT S A=Eof WA AR E 2 Age] vl &t S ZIHRQS),

OJARAE] A A Ag o] B2 i At Sl WEE FH9 Azt
OApAEl A FRARgol S7FEA, ole S SReS delshe H 3 9
FHYf A fFAMIS S AR JAMALE] A AR RG-S A6k, ol ARt AR AES
A7le $47 299 rdth ole &2 93} &S 7 H
gotrlol Agtele], Y2ES A= AFES HFE FHTY Aate 2
£ ieto 2 AR 4 918-S AlARITH(in & Kamarudin, 2023; Qi Wang et al.,
Ak S 7he] oARALS] A F2 A2 AR A QR T A A QR st
AAA GE2E g3kE At viEd fd v2ay A A ges] A7) fAME
SEHA o, WEd FHvte —4’\}’\}9]@ RG-S Akshe Aol 9 BAA
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RQ1 RQ3

EgHL OH7HH 5=
HEY FHO| QZEF ALY Q22
+2.75
HIZALLA (ro3) ROL
(M= R [ B 3)
(=] ~
04325 s MM 2=E

HZALB - MSEHE +3.01

(N2t= 2/ 345 @) | +340—

HEALHC 0+2.53 /

(M2H A [ BUH H)

AeH 228

H2ALLD +2.96
(NZH= 3 HE )

Figure 5 RQ1-RQ2 Analysis results

ES LTS LTS Faus
HFE fHel AARAY o= e ﬂ
1547 - Adj R?: 0.583

. 250 - Adj R?: 0.7 -0.643**

RQ4 M Q|2
SIAAIE|E..... 0.028 ERRICES

AZHE QApA . e
125 QAHY X8 SUE - oy O
-0.008 0.696%** £ - AdjR*:0.46
...... R : y i | o7l - Adj R? 2 0,631

] — —
0.651%** R -0.524***
=i e Neidolzg

BT QA T RmE 0586+ el N e
] o [S2-AdiR?:0.

OH7H - Adj R? : 0.424

-0.64***

Figure 6- RQ3-RQ6 Analysis results.
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oz &0 Qelo] ket vl 9l A7) S49) FAEA GebA] o] A= art AAGNA Do she

[Step 21 ¥4 FHO| 9GS AASK: GAR, A2Hd E4S Addtch A28 54 A7) Aol Azke)
IS F24E HTEI ol ATl YA, AUAA AHLHQ e BHE F 4 9l7] we]
AHgAe] HEEES Brdst Aol Fasth weba] AGAtlA AR A fARE 9193 Azt A

A7 WY FH A2 AZHA GAH ol e Telvh A st
[Step 31 #1591 0] 3hHe AASHE BAol. Qo4 B4 4A Aol AH8A7 M3 FHte] ot
AR g ARUA AT ol LA 4 GRS A7} fARE dotH 5AE AL Aol Fasitt Azt
A Qlold] EAS AAR] PAE dsh BA, 24 BE, AAsel 2 B4 Lefdlof Atk o2
Slal AR Ak A4 QojH 54 AAZ 98 A2 AES Aol Basit

[Step 4] HATrO2 HEY FHO| AABS AR DAl AY A3k, 444 g Ak
FUSOAL M3 FHBY SARE XU A Gagol ARG dstel 1Y 2 GFS

uAlE Aoz Uehith thebd B Fuel AT AA A AHgAe] T4, ol Avel, A1
woka w7 Bt fAHES: Aok Wik o] $18 AHgAISH fAIHES AAFolof S FHxw 4
el AE ol a7,
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Figure 7 Design Guide for Virtual Human Persona Supporting Mental Well-being in Middle Age
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