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A28 28 (Growth Mixture Model) & $4lo.2
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2 3t A AE S AFEEEY (Growth Mixture Model; GMM)& 4]-8-8to] w3}#A| Aol m
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AZS B4 93, BEE 2 GARTE SYS dolsb] G 12 B4, BARAL AAE
2912 o) 93 gEALY AARNS WA,
A3} © GMM 843, A8 A% WA Bhd IAAFE AF A0S AHOE AFE e
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1 A b
A 245 ¥IAA UGS v Frlshs AoE
ERstt(Idler, 1999). o] § =91E0] % ot
7ol tist 7]Eell Aks A Aok &
9Jers mx|= o7 B 1 QrH(Cha, Han, & Lee,
2002).

AFS A 7dolsh Abs|AI7E ARkekal ALS A Sss
5] sh= AElE 2v|stth(Lalonde, 1974). #H2
=919 eI ALEA 20 x-S T ARA B
dof| TS ARHEA AL 7ol = FHdo] fzofx|al
2TH(Cha, Han, & Lee, 2002). 53] :=\d7]%= AH3]4
TAZY A WsE doju= Al7loln, o]e|et Aks] 4]
A2 Wdh= AAA A7 o) 4he) W tol
Pl oS m A} (Olsen et al., 1991; Wang,
Hoe, & Kim, 2022). A}&8]4 A7} Algkd w912 19
A k& 1=R19] Hg| AFgES] H13o] 2-38) o, &
N AATE] A& 9 573 49, Ao 1|
H ARRL 8o &2 Aoz YElY Blazt &
Houpt, 1979). 243t Ak8]4] oA JEE UeERfl= AL

8% A% wmal5e] Ak 144 Mt B B
ohle} el MEEE JFS Fi FoF Qnolt)
AYAR HopE ABIH BAE Fa8 FROR o

EA

ek 2R 59 A2 Abgre] Ajlel] e & 4= Qe
= AR SRz 2], Aslell A or FojetA o=
Ul s 7 Zlo] ARl A1) AA] ek B ok
(Baum, 2003; Kopelowicz, Liberman, & Zarate,
2006; Roley et al., 2008).

AFS1 A A7kl thgh wAlo] oA Sielel: vt
FeE AT 7F WA I Qlok L Ake] AL A B 9}

H ARATE Folls AR]A #A9 Fow HAst
AEA ol thgk A Aol 7HE Eide] o]
017 9lth(Aarts et al., 2015; Blazum et al., 2012;
Cattan et al., 2011; Clark, 2002; Khvorostianov et
al., 2012; Pinto—Bruno et al., 2017; Winstead et al.,
2013). 71 thyo® 2] Ay A 54 a4d)
AS1A P oke] e Yolis dslon, 53

327} AL|2 PAole] BANS ot AT
o]tk (Kim & Moon, 2013; Kim & You, 2013;
Lee, Lee, Lim, Hwang, & Park, 2004; Rho & Mo,
2007). 5-& gloll Ak2l2] Bl FFE T v &
Aee Gokd A7t o Fo AR SRIAIE, o] A=
= AFA Y] e glo] 54 aglo] Ak wAlef
&S vH S Alolehs AAlstel 1 dFE S wele W
2] gadTEolgiths Aldds 2t itk (Park,
2010; Borg, Hallberg, & Blomqgvist, 2006; Taekema
et al, 2010). =g o] HATEE AL A A9 71,
A, 4 5] Wstago] o WA o] FolFl=AE A
HEA FHTH Aol® $HAlE 7HA AL Qlvtk o8 e &
gAY Aets Bekelr] S8 AR
(Latent Growth Model)& €43t THATE2 ofF
sk Fofoll Al Harxar Itk (Kwon, 2012; Bae & Kim,
2021; Cheng, Thorpe, Kabir, & Lim, 2021; MacAulay
et al, 2018). :=R1E9) AR2]4] 7] 2ol ThEt oJal &
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1) A=A 1Y

A2 A7k gk A elel A e A AR
o]Ao] F-E35lh(DeWalt et al., 2013). ATAS<] wh
2} Abs] A 7S A olab] siA Akl A TS, AFSlA
oﬂak /\].ﬂ x%o /\]—QX47<]7<] al . 71— CJ/} 7o ‘jrok
g olga ARk, AA7EA o)Al thgh el
£ 27] o]y AAoth(Dirks, Treat, & Weersing,
2007; Rose—Krasnor, 1997). ¥ A ollA= 5=}
7v =)= AR A%e S SIS WEE AR A
REe] gg =EEs £ 54 WeE A
ol BRI 3 ol Fofsit, 7iR1e Aeks
AL, RIS #A W A& ST AR 4
o} AF3) 2] 7A7F-S S sk Aol 7|9ksitt (Bevans,
Riley, & Forrest, 2010; Hartup, 1989). webA 3=
A9 d e 23 T AR AR SR DR %
< olgsiglon, & 732 & 54 HAE HERE 4
B, A5t 257E 52 ] UEEE YERITh

2) O{7HHEE

of7h= AL FrellA ARl A S8 A A7 A
S7Fe olEo] ¥ & Q= wi¢ Fast
(Toepole, 2013). &2 o7} &5 LEA
ARS| A Aol 7S a1 Q7] wiZell ALE el Al
ojA o7MEE ok T3 B4 F s A4
Y2 JAESE= A0 7 AEHE T (Toepole, 2013).
ofupe} 7]E2 thekst A ATME AREA AYUE
AL A BA1 o] A3 ALl A AFEE) A7) T A A
317 A% $ o7kste] wAlE A8 B o (Arai
& Pedlar, 2003; Blackshaw & Long, 2005; Glover
& Hemingway, 2005). W2hr] £ Ao A= o]# %t

(

C

)

ATl AT ] 1A A8 A Wt
F3e wet oS Aol R4 s dan
Adde) £ F o MIEES AP o7k
£ 7hele] RAR) o7y E Tt MEEE B 1)
2o S35 599 DAE Ju S, 4

Sk 284S B o/l UEES Ve,

& (Growth Mixture Modeling; GMM) S
*]’%3}32‘3} ;ﬂ, @ AT FAEEEES gt
k- *]’ﬂﬂ A7) A 27128} Wsk
Fgstol W3k} frolehA] FR1sk
= 141 FAATEA RG-S A6kl AF
§];§u 7] wst A4 el et AAASS] 5 B
A F R ] A e g ddstr] faA 2
(Chi—square) 7%=} Akailke Information Criteria(AIC),
Baysian Information Criteria(BIC), Sample—Size Adjusted
Baysian Information Criteria (SABIC) A& &85}
St wsk 2En|w ARl Lo—Mendell—Rubin
adjusted Likelihood Ratio Test LMR—LRT) &} &5-2
& Aol 2lal entropy #he 7 Egsto]
A A el 7S Fed o 7 1kt AIC,
BIC, SABIC Agte x|5+= 2o ™ Z-8<== entropy 4k
& 19 /RS £ B3P0 11551, LMR-LRT
+ o] B3} vluwsto] frolgks IRlsta JurE F
7VetaAM ASS 38 sHtHLo, Mendell, & Rubin,
2001). mHA RO & AJFERR G 0w mET ARSA A
7 AR ERE S5tk 88le IRl R
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N
i}

|28 3RS Flssith 5 2%1e] A9 20199
T 27 Amghs ARSIt 2 79 AR Vs
A 498 9J8) SPSS Statistics version 25(IBM Co.,
Armonk, NY)& ARgatlon], 4GRS A s]
AallA= Mplus 8.0 Muthen & Muthen, 1998—2002)
= AHE BRsith

=

&7

!

o}

g

1. AR

QlH X
=21

Am

20199 % 7| & 2,892W0] SH3IA AL 1 o] A
A o7 AZo] whAlEle] & 2021 0= 2,845W 9]

o

r K

T

230 A% 1,764 02 AA 61%F A 31911, 1H
HE= 7540 o] 844 o]t Aol AAS] 40.8%%
7 Wkt B oA 62.1%7F AEsh dEIS e
o, A oAk 55.1% = FuE 7R vkl
stelth 192hdE 7)ol W& 58 Q198H] JH=
Table 13} 2t}

2. ASIR 7170| Wt AR 23

2019¢5H 202074 A=) ARl A 3174
Aol WMol g Akl 7P A e By
A4st7] flal F¥3E 3 (no—growth model) 2} Al
238 (linear growth model) &] 28 AT E v w3}
THTable 2). B8 A3 vl A3}, holAly EAI]

A% FAREGN AFRY LF SANCE Fo5t 5

o

X

Rus

¥Q ol

gestlT, ATTAte] ks B4e) 14 st of
Table 1. General Characteristics (2019, N = 2,892)
Characteristics n %
Gender
Male 1,128 39.00
Female 1,764 61.00
Age
65—74 1,041 36.00
75—84 1,180 40.80
85 — 671 23.20
Marital status
Married 1,796 62.10
Bereavement 863 29.80
Divorced 174 6.00
Separation 24 0.80
Single 35 1.20
Religion
Yes 1,593 55.10
No 1,299 44.90
Table 2. A Comparition of the Fit Statistics of Different Latent Class Models
Model 7° df AIC BIC SSABIC CFI TLI RMSEA
No—growth model  94.581"™" 4 16712517 16742.284 16726.397  0.833 0.875 0.089
Linear model 8.556™ 1 16632.492  16680.119 16654.700  0.986 0.958 0.052

AIC: Akailke Information Criteria, BIC: Baysian Information Criteria, SSABIC: Sample—Size Adjusted Baysian

Information Criteria
“p < .05, “p< .01, ™p<.001
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02 Yeptou), CRIg TLIO 75 sl mee 7t A AT 5 2702 AellA 57 Jd7kA] sh
7} 0.883, 0,875 w4 ¥ ¥ &2 7247+ 0.986, A F7PA7IEA AREAA T} 9] e A%
0.958% F7HA B4 5y 5 AFRo] 7P At vl 9 A SRsit 23S vw st A3k Table 49}
207 Yehgt) w3 RMSEA #F w3 i3}t 28} 2t
AR e 7247+ 0,089, 0.052% AP rgo] g ngo A A, By AReE Awed, AIC, BICS
T EAE], & Aol FYskAt sk 2 Ake] A SSABICS} 22 JRFAATE 53T BH7HA] 2|44
32 A7) AXE HFHor Aygrgo] el Y}, o7 7hass & F Stk BF AFEE e
el AET-ela 4% ARS|A 17e] wst oY entropy?] 749 1ol 7Wh&5 Ak 5771 F &8
& Table 37} 2t} 4] A} A4 a57ke] Akl 4] 21 o] FolFtty WkE=d 270l SAE B Aok
7 2713k0] B 3.7010]9, BAR 0.132% BF 5 BT 09 opdoz 4% Aoz yehdrh(edid,
AR o7 Golslgrt o= 2019d% A A A4 Ramaswamy, & DeSarbo, 1993). LMR—LRTS] 2%},
12 AREA A7 el Al P AR AL B A M E 58 E5FolA 0.0015F04
EAEHE Ebdt), =3 ALs] A A7 AA ) 717 o3k o7 Yepdtl, LMR-LRTE thE Ak 429 &

B -0.03607 EAAOR F9519 01 o]= 2019 g A9 vl s 95t Aol thdt FE5k(p—value)

WE 2021d7H4] 28] AFsA zA7te] wipd Bt & A% skl fefust Aol kol J ZEo] k—171
0.036% Zrashs e vepdct YR 9o AYReE yepdtk (Lo, Mendell, &
Rubin, 2001). 72t} 57 Ato g B-Hd BEor=

3. AR/ A9 Haotrof| IE MEH 25 o ek Foke] BFggo] 2 1%E Wi F450] ek

F7F 23 Zlo] Yehsit), o]y e B ek el

ALS)A] AT st R RS 7|NEo R AFS] A Ao w Yepd o w 5 4 9lor, #M e 74
21758] Wiglel| M AAISS] 75 AAs] 28 & 19 3l = u S0 W Al gigh a4 7S
GMM= Akt 49 FAASTE 23371 9 Aol ke 710 2 ¥ 1 Ht}(Berlin, Williams, & Parra,

Table 3. No—Growth Model

Class Trajectory M(SE) Var (SE)
Initial value 3.701(0.012)™ 0.132(0.016)™
Participants Slope —0.036(0.004) 0.003(0.002)
Initial value — slope Correlation coefficent —0.006(0.005)

‘p < .05, "p<.01, "p < .001

Table 4. A Comparition of the Fit Statistics of Different Latent Class Models
LMR- Proportions for the class (%)
LRT 1 2 3 4 5

Class AIC BIC SSABIC Entropy

2 15597.876  15657.409  15625.636 0.994 1527.236™ 35.8 64.2

3 13172.604  13255.950  13211.467 1.000 2359.117" 5.38 3.05 64.1

4 13078.871  13186.031  13128.839 0.951 99.2377" 5.38 30.5 4.41 59.7

5 7109.399 7240.372 7170.470 0.960 96.555" 30.5 5.38 3.27 587 2.1

AIC: Akailke Information Criteria, BIC: Baysian Information Criteria, SSABIC: Sample—Size Adjusted Baysian
Information Criteria
“p < .05, “p< .01, ™p<.001

3Rz 28k3]x) 20233 A|314E A3E 77



a Zzog /\}ﬁxj] @701

= —

5L A8

4.5

35

2.5

1.5

0.5

o}, miek v A Al
e AT

3 stetatr] sl
ARl A=
T B4 =

m
o
1o
e
ot

——class 1

—_

ot

iOpe 2 omoex
Ny
o

Y
o\ %2
o

-2-class 2

AL ARSI A7l s AR AR R
A E7) el frdell mhE AR /IR,
w3, 7448919 545 A8tk (Table 5). W4 4
Nl Aere] Qo] RS Al Hoks w B o)
Hlgo] W R ¥ on, ERVIH Eit AES 3 A
F7F R S HlER et 7<) Ay 4719 A
o) FAAH R frofuleh o7k Wl WA A

-7 Aol B F2 754 o) FuE Y 1

f

E

Haeqlo] ul o] £ W, F5E 44-FF A
g7t A B9 9 B9 654854 Wl
Q2 W F 919] W] EUk VA THE A
%) 5 7544 8419 ST Hlgo] 7y
e MR vebdeh 1 9] Faolre ) g
FAH Rl Aol7t vheht ek

class 3 class 4

N

2019

2020

2021

Figure 1. Growth Mixture Model Trajectory of Social Health of 4-Class
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A3}, 53] of7p oA Hd
o7} VRt 4709) ek

o
0%7} FE7E 7P sEsko, Aleaita - %7}’
3 A7 7P vk Ao w vtk

RS 9 7 BA f90% AolS Eom

A=<y
ou}, B fa HlE A 25 A1 gke] 1 Be

7102 eIt (Table 6).

6. MRl A2l 7

Oxl= 2

Ae) AFEIA A% A e o

R0l

—

7] A8l okt A AE 84S
= Table 73 7t}

Arsigiod 14

Table 5. Latent Class Characteristics of Demographic Information (N, %)
Low level Maintain Medium — High level — Maintain high
decrease—increase Increase decrease standards %/ F
(n = 1,053) (n = 868) (n=125) (n= 1,698
Gender 0.804
Male 59 (38.56) 348 (40.09) 42 (33.60) 661 (38.93)
Female 94 (61.44) 520 (59.91) 51 (40.80) 1,070 (63.02)
Marital status 0.009
Married 92 (60.13) 546 (62.90) 54 (43.20) 1,074 (63.25)
ijtreavem 49 (3203 248  (2857) 32 (25.60) 518 (30.51)
Divorced 11 (7.19) 56 (6.45) 7 (5.60) 99 (5.83)
Demographic Separation 0 0.0) 6 (0.69) 0 0.0) 18 (1.06)
factors Single 1 (0.65) 12 (1.38) 0 (o 22 (1.30)
Age 3.295"
65—74 38 (24.84) 320 (36.87) 31 (24.80) 636 (37.46)
75—84 68 (44.44) 344 (39.63) 43 (34.40) 704 (41.46)
85 — 47 (30.72) 204 (23.50) 19 (15.20) 391 (23.03)
Religion 1.987
Yes 80 (52.29) 453 (562.19) 49 (39.20) 985 (58.0D)
No 73 47.71) 415 (47.81) 44 (35.20) 746 (43.93)
*p < .05, "p < .01, "p < .001
Table 6. Latent Class Characteristics of Leisure and Life Satisfaction M (SD)
Class 1 Class 2 Class 3 Class 4 9
(n = 153) (n = 868) (n = 125) =160 *'F
Leisure satisfaction 3.13(0.84) 3.34(0.77) 3.29(0.68) 3.38(0.76) 5.220"
Life satisfaction 3.40(0.71) 3.52(0.62) 3.44(0.63) 3.53(0.63) 2.451

M: Mean, SD: Standard Deviation
"p<.05, " p<.01, T p<.001

sk x)28H3]2) 20239 A|I31A A3E 79



Table 7. Multinomial Logistic Regression Analysis on Latent Class of Social Health Level

Comparison group

Reference Predictor Low lével Mamte'un medium = High level — decrease
. decrease—increase increase
group variables
B SE Exp(B) B SE Exp(B) B SE Exp(B)
Gender —2.432"  0.108 1.016 -0.722™ 0.053 1.083 —=3.044™ 0.143 1.333
Maintain Religion —2.324"  0.123 0.830 —0.586™ 0.061 0.827 —2.831" 0.155 0.843
high i
= Leisure ~1109% 0344 0667 -0462 0187 0934 —2426" 0465 0861
standards satisfaction
Life satisfaction —1.377" 0.434 0739 -0.646" 0.235 0988 —2.192™ 0.563 0.811
Gender 0.611™ 0.174 0762  2.322™ 0.147 0.813
High level Religion 0.506™  0.191 0984 2.244™  0.159 0.980
- Leisure

. . 1.317"  0.557 0.775 1.964™  0.476 1.085
decrease satisfaction

Life satisfaction 0.816 0.683 0911 1.564™ 0.579 1.218

Gender -1711™ 0112  0.938

Maintain Religion -1.738™ 0.127 1.004

Medium — Leisure

. . —0.647  0.359 0.714
Increase satisfaction

Life satisfaction —0.731  0.455 0.748

NOTE. 7|55 - (), FwolF- (/%)
%1 p.0b, #x:p.01, #xt p<.001

AT WFE FAE FEAGOR APAL ASE § BOlFYTh WmARL FHEA
A-Z7F Aus) skl A F e FRAE §O Felo] £AI% A, 4

3k weloZ A (p <.001), £ (p <.001), o7 7PEE (p < .001) W ARk mEn
S(p <.0D) 8 A 955 (p < .01 & Yepdth S T AGS FEAE B4R 9]

= 3 Qoo 4
AN LTS, TUE 7H L Y55, o7 Ant =},
A MEETF BT 2eE A A Juel 3 8 A RO B T HA -7 Ads FERdoR
o] & A0 Yt bR ‘TrE A -F ARsto] ‘AgE FA-S7F AE 24 A T QS
7F AekS vl Al A (p < .001), S (p < .001), T Ae AR CE foulst 1 A (p <.001)
7S (p < .05) &F ANk T (p < .01) 71 B I Fw(p <.00D)E FA k.

2
Ao fromlgt JFelo R Yepstth ‘ugE A
D

.001), Fu.(p <.001), o7}
u

o]
VST (p < .001) &F ANH w1 (p < .001) 7} & Hwk V.
(e}

“ )
& 8 Qs dgedon BAHgon BE W

ofm
)
2
o
Fu
Jo
o
=y
_O|L
8,
)

PO, AR A A FRAROR BN A zna u gl 9 FE I
T TA-7F Adks st 43, LTS < BAS gsielon 7 Aups ok 7t
.00D), =07} S5 (p <.01), o7PEEE(p < .05) A, 1A AFE A AR 1A} 7b

7} =S AT A - 7Fel 28 el Eus
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Aol vrest o, ofefgh Akl A 17te] #1418 7]
7)1 BiAow wid Frashs sfdo] ekt
National Academies of Sciences, Engineering, and
Medicine (2020)°) W=, +Q1E29] ¢ &2} A3t
© 297 B, At 22 UK, I9E e A9t
o, 1 gjofie A ko] A o= <l
AAH 0 A0 mREe] 7k Aao] e
Aoz wug, oAy syl W] Hahy ws
A= AAEA AR AR nRFolzka, ol wet
Q253 s =7 ARSI o] ofstE = Zlo
2 RojA}

A, & ATelME AR ke e RS EE
7IRko =2 gk AFS] 2] 2A7hA sl whE A AISS Fst
& 27] he WEA S noli= & 4719 3 3
gho] AIEIITh S5 2 W) WeA e B4 3
i COVID-19 e o2 gk vyt Abgl 2] 7]
R HOE AaH 20203% 71HOE 3T B
AFS1A 7ke] 7 E2 A dEo] $EE o,
g k] A5 Akl 7d7ko] COVID-19 #d9 713
I gle] frAEE dEle] #EE ) o] = 7]EL
SRS ERS] EL, _LLOJEO 785 ‘—3"5] el vet =

ol ASI 7} 2 RS 3] 1
TR OOl ARS W AOE veRdth Bae,
2022; Shin, Yun, Kim, & Kim, 2020). o]#{3t A¥=
202015 71R7HA]) ARSI A7) A5 A O s
A S 7H Zeke] -, ofef g Al oz Qg Fg
= A3A or wol ALs]Z] 317o] A HAor 24 5
Gout, Adm el e A 5 ARA A7) ¢
skl wheh vhA] AFS A 317 o] Sk SES
EOlh ZO R vehdt). o= =7he] ARl A 7e] Y]
%i} o] Ak AkeA A% ol ¢
= Toe AR AR ol Akl APl
7] @l lE' 3l AAGETE Nt STk, g
Z Aulo]] A& JTEL n|R|= Ao 7 soly 7|EATS
AHRZ XA BHKim & An, 2021). 3HH o]k ALF]
A AgF7)ol kS Wiz kw1 AL A A7} S
TFFEOE A ek ek 24 FH ol ol A

gl B9 A8 AUES o e PAo 44 P

4547

2 N o
f, 1’ of
ru mr _P4

Aol e F7F A7 BT AR Als k. 79
A= oln] AR ALS A 17ke] SxlEk] S5k vk
3l deko] A7E)1 ok (Kimberly et al,, 2023;
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Abstract

Latent Classification and Prediction Factors for Change in Older Adults’
Social Health Trajectory: Focusing on the Growth Mixed Model

Park, Kang-Hyun®, Ph.D., O0.T., Lee, Eun-Young**, Ph..D., O.T.
“Dept. of Occupational Therapy, Baekseok University, Assistant Professor
“Department of Rehabilitation Medicine and Institute of Brain Science Research, Wonkwang University
School of Medicine, Post—Doctor

Objective: The purpose of this study is to identify the latent classes for a change in trajectory of the level of social
health of older adults who have gone through the COVID-19 pandemic and analyze the characteristics of each
class, thereby identifying predictive factors affecting the social health of older adults.

Methods: To analyze the types of changes in the trajectory of the level of social health, Korean Welfare Panel
Study (KOWEPS) data (2019~2021) was used. The subjects of the study were 2845 older adults who responded
at all three time points. The Growth Mixed Model (GMM), which is a subject—centered approach, was applied to
analyze the latent classes. In addition, 7% and ANOVA were conducted to identify the characteristics of each
latent type, and a multinominal logistic regression was applied to analyze the influencing factors between classes.

Results: As the results of applying GMM indicate, the latent classes for the changes in trajectory of social health
were classified into four groups: a low level decrease—increase group, a medium level maintenance—increase
group, a high level decrease group, and a high level maintenance group. There was a difference in leisure
satisfaction and demographic between classes. In terms of the influencing variables, it was analyzed that the
greater the number of women, the more religious the individuals, and the higher their leisure and overall life
satisfaction, the higher their probability of belonging to a high level maintenance group.

Conclusion: By applying GMM, this study identified the latent class of the changes in trajectory of the social health
level of older adults, and it was found that there were significant differences in leisure satisfaction according to
the various types. In addition, the influencing factors that distinguish social health were also analyzed.

Key words: Growth Mixed Model, Influencing factor, Latent class, Older adults, Social health
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