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I AZ

Af o] FRish= AMRlEE T oo s AREAE Y 7152 W3t 5o o
FOr WA 250 ofElea =7l EAI¥ES Hole ok S7kstaL 9l
CHALQlss - o)< 2008). Azt w=m s fob 5 6~13%= Aol
AT FEolH, °f T 3% k] Aol Hashi(o]ds - ARl - Aaxl
“HFKlo} 2004; a1Q1<5 - o] A< 2008). frokel AW E S froke] ARt Ee

Wl R9loE YA glov], RRE vEg 187 5

ARARRS] AEF A T Ae] il defA Iei A - LA Y - o] E] 2016;
2153] 2005). E7E G- frob7] EAIgEl tiet A-E HYge] o] FoIXA] ke A
ot FE A e glom, i
d A #| 249}, 12la AT T Hdst wAlE 2
QIrkar A QIoi(aLel<s: - o]A<s 2008; A 9] 2006; <= 2013; Lam, Hiscock,
A T Mo AeatelE, e we
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AF5E 7o) Asa8-S nEsk= o] I Qs Wilmshurtst 2016; Mash & Barkley
2014; o] 23 2010).
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B oA EAldEe] 93 F= golor ge W AR} oy
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= o yel
24 FgAFolc Be AT fobr] EAWENE AA UL W)
2 o, 591 ol Sleish B4/} | ol Liehhs A0z weld@as
9] 2011; ##% 2011). o= o] uel EAWE] Wak o] Gk 4 9IS
2 APRICHAAE - 2747 2011). S5 dote] st BAlE] o 7t of
oe] o @E EAAE] T £& 5 QurAQl Aol AHeH) SR e &
Aokl ol. |8 € 2011; Z4AE - L3R} 2010; L3R} 2011; Fg<s 2531 2011;
o gell- HHB| 2015, PGol- oA B4 WA 047 2000). BABF] of
Sfo] A7k ZAIRICH, Aol whebd Aje) Rk Gebdof stz olef T
ekt sjoto] Wasich Hme] GREfE oA fobo] BAWET WAL Welo

=2 HE] dA AT G- F3h 2018). AdPAoll wh=r 242 o]al of 4]
FEe st frobe) AR e FA 9l A Tel dAg-sol e A
1‘4(—?4,1110 2017). & A= APAT=Y AelA g A3 o yoprl, ofmy 9
A FEH =t fol ZAIBEY AeAAtlA Uehte BAE Wolalat skalch
ol o] 244 FEH =7t wAIBE At A= AE wetgitt
, 742k a7 Aataiet Aol ol ojmy o] 2% oFsol mX|= Aavt
of thsto] Hrf Z& FEo] 7Fssid Aol
S, o] dAFoA fot] AR Eol SHAEA et 235 £44
n)E 4 e Bl QeSS 9 2011; 531 - Zf<= 2012). ofof & A=
Al 5] ZAgizte] whet g5 Falek Ze 9@ A Hei(Diagnostic and Statistical
Manual of Mental Disorders; DSM)9] 7]&of w2 EAIE Agke: 7s4]o| =
A F45te], &5 DSM A9 WA 7FsAdol =2 frob 54l it ozt
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1. 24 Xz H =L he

H 3= Shtolsu)d(Panel Study on Korean Children)S &-8-3}%ict. 3h=to}
SHE 2008 SAE IR st Hjsl SAT T AW, I A7)
WEOPP A AT ) A AARE o] Fo sffd(@A40lehy 2012)0]t). 2F
Ao 283 thAE sid Al ofet i Zhedl 20125 E 2014G71A] Al
A & ot ZAIBE B H=(K-CBCL 1.5-5)°] 2527} gle LSI8T(Hol
7777, oJof 741“5)0]11]-. LCA Y LTA £42 Mplus 8.0 Version(Muthén & Muthén,

1) EA43%(K-CBCL 1.5-5)

SAYES ST HEL okF BAWE B4 HE(K-CBCL 15-5)th 7 %%
A7t B 8- 7R, 8719 B8] AR FE A 149 e A
1007}9] Baom 245k Hwolck 2 4% 7gol 2009). & A Jle A
AJeE THY FFE HES B BTk THY 2 HEL WAl
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3P =eju] el Alafsks Zo] ukAl(H6:8] 2005)37] wFolk

£ A7 BAEe] GRS i Wan 28T A Al ojujye] £Ad

7)
At ojmu o] A ok %EHE RS ﬁﬂ /\Woﬂ H Foks A= A sl
ol g

g Hh= H2 = DSM Mental Disorders, 4183k 2tk @l
A A 7120l 0 o7l A=E EEsigien, o9 THSE &40 AH-H
th o] K-CBCL 6-15 =S AEFH Hwo|n DSM HAEA], DSM EHA],
DSM 414|3} %7, DSM ADHD, DSM %l}e) 554, DSM Ea5A 2 145 o]
Qlek. BAIYEFo] o] Hio] m] ofaF wleto] BHo|u, o] HEi ulxut &

AWE 24 ARQOI4ETG AGHOE F21 20151e] e BgHeck

1) ZA Aol &4
H A7) &85 B "2 2x)] Zo] EA(Latent Transition Anlaysis; LTA)
olty. LTA= FA A& EA(Latent Class Analysis; LCA)S| £Ht4 3oz &
4 glow), B A4 WE] FAT Aolue olgstel WA ERS A AS
sl o2 Rolal A Aze) T4 vigo] FRHHeR wsld sl 7}
e EAske Aotk LTA B2 3k 7ol £ 4= e A AlSol Al
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Latent Transition Analysis(LTA)E &-83F -Fo}

% A& o83 webA LTAE i) &4 Hel(HA A<

shel Bt ATEACE =01, WA 24 AlSelA Fh Aoz et 5)E
e = %?Loﬂ mi- it A gHolet & 4= Rlth(Cleveland, Lanza, Ray, Turrisi,
& Mallet 2012). EZh 2] 7jef #d M2 o] Rofxl Hhg: ee EFskaL 84

she TPy WeE el B ;;} AEAEE B B 1A e ol

Q1th(Little, Bovaird, & Card 2009). wj2bx] ol A|-o] 4 7;1 HE oz =45
0431 54 RFE S0 tFe &AM Mes H lgies

B e PR
Zﬂ Ry <a¥ >3 gk

2072 2073 2074 2075

<J2 1> LTA 231}

St
5 M) R, Cbl A, X33 999) A ) A Aelei1=2012, -
2013, 3=2014), X0 & W7 HAL 7o) 25 Hmol(1=HA A HkgA, 2=Eopog 3—
A, 4905 S £, G-RORIFEA, TS, DE 20150] SHT DSM
7|0l w2 sk H=(1=DSM 4|, 2=DSM E<L, 3=DSM 44|23}, 4=DSM ADHD, 5=
DSM HFe}8is, 6=DSM E3Y).

M, A7as
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> ol

2 27 A= EA(Latent Class Analysis; LCA)S AA|3= A2 A4 2 A
q 154 =94 7 @E o= ol LTA Y =30 =85 & &
UH(Collins & Lanza 2010). LCA= 3 WElS 245t 39 &lo] FARE AF
Hea FUe A Al 6“:‘%}3—, 5 o] Aolgt AltES thE A Al
o= A 7 eRA, TRt APE Aot o4 IAE HEL R

219 Bg-S AAJSt(Magidson & Vermunt 2002; Nylund, Asparouhov, & Muthén
2007). B AFNAE 7 ARER A ARe] 22 @ ARe Al A 27}
A7 LCA mae 2Asklon], 7 o] 2ghe A4l <3 350 AAISHIC

<E 1> 712 S

ol FAIRE B4 H=(K-CBCL 1.5-5) oYy
GE B guga ey 44 494 pu ZouE 33 aa
Mg 22 3 #x BN BA 9% ge
Hat 2.17 2.88 1.61 1.76 2.08 1.30 6.55 3.37
FFEHEA 223 221 1.77 1.79 1.90 1.36 5.04 0.52
2012 Q= 1.29 0.90 1.73 1.35 1.21 0.90 0.83 -0.02
A= 174 120 461 236 157 025 037  0.16
Bt 1.87 2.60 1.46 1.51 1.76 1.11 5.28 3.66
;WA 217 2.15 1.69 1.70 1.70 1.39 4.62 0.54
2013 Q= 1.76 1.03 1.73 1.45 1.36 1.40 1.05 -0.06
A= 437 1.49 435 225 2.29 1.87 0.78 0.28
et 1.71 2.44 1.26 1.35 1.64 1.03 4.65 4.19
BEHEA 206 2.10 1.61 1.66 1.58 1.31 4.43 0.49
2014 Q= 1.54 0.99 1.81 1.78 1.41 1.36 1.25 -0.23
Az 284 084 434 451 283 1.83 153 0.6l
DSM 39 EAHE

T e o8

et 5289  54.04 5285 52.87 53.63  53.08

EEHR} 5.04 6.01 5.33 5.02 5.35 5.31

2015

Q= 2.09 2.03 222 2.58 1.85 2.00
= 6.17 5.75 6.73 10.48 491 5.44
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2012(n=1,694) 2013(n=1,651) 2014(n=1,605)
A = H&%) A+ BHE&%) A HE(%)
A2 WA 94 5.55 66 4.00 51 3.18
Hopoo 93 5.49 79 4.78 75 4.67
AlH| ZAF 108 6.38 86 521 79 4.92
ArEA 915 131 7.73 102 6.18 82 5.11
e BA| 109 6.43 64 3.88 51 3.18
o7 % 2 36 2.13 44 2.67 24 1.50
34 % 92 5.43 49 2.97 47 2.93

<H 3> A|7|" LCA B8 Xz

Az AF LL BIC aBIC AIC DF VLMR BLRT Entropy
1 -299790 6047.07 6024.84  6009.80 112 - - -

2 277335 5656.57 5608.92  5576.69 112 0.000 0.000 0.874
2012 3 -2757.09 5682.65 5609.59  5560.17 104 0.060 0.000 0.738
4 -2749.51  5726.11  5627.63  5561.03 96 0.171 0.600  0.803
5 274357 5772.83 564894  5565.15 88 0501 1.000  0.798
1 -1991.32 403391 4011.67  3996.64 103 - - -
2 -1730.08 3570.04  3522.39  3490.17 112 0.000 0.000 00914
2013 3 -1716.79  3602.06 352899  3479.58 104 0.082 0.000  0.825
4 -1709.85 3646.77 354829  3481.69 96 0.149 0.600  0.938
5 -1702.74  3691.16  3567.26 348348 88 0.345 0.600  0.907
1 -1640.60 333247 331023  3295.19 110 - - -
-1434.34 297856  2930.91  2898.68 112 0.000 0.000  0.899
2014 -1423.62 301571  2942.65  2893.23 104 0.045 0.030 0.812

2
3
4 -1418.54 3064.16  2965.69  2899.08 96 0.143 0.500  0.838
5  -141438 311444  2990.55  2906.76 88 0.526 1.000  0.785

T AF=HA AFY 4 LL=loglikelihood, BIC=Bayesian Information Criteria, aBIC=sample-
size adjusted BIC, AIC=Akaike Information Criteria, DF=A3-%=, VLMR=Vuong-Lo-Mendell-
Rubin test, BLRT=Bootsrapped parametric Likelihood Ratio Test, Entropy=+-32] 2. VLMR
I} BLRT+= p-valueE H I3k Entropy+= 1o 7S £/ Agert &2 2S 9ulsh
Heket mRE UeRls A4t ) A
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<E 39 AYE A5 P AR o] G2@ A AH BE 2] 3L 379 3
A Azl g A Ao tehton, dezung 7|ZoR sl 2013199 7
& 4he) AAASE A mo] b AR Ao ek £ AelAE 2
A9E 2] B A4S g Mfs}: Al 33 &2l o) e, B4

Alo] HAH(LTA) A wete
e M N

X

g3t AT
2. X ol EA(LTA)

1) LTA 29| 23 9 25 2Fo] A

2% LTA 292 Hesha shasb] Slshiis A 1 Azel 2o 2
A 2 S A Y offtol gt ddo] AddEofof ditk 54 =
(measurement invariance) 7}42] 2% o]HE AZ=3] YaiAE A
g B8S W AE) A4 BE Sde 14T maa 194 g T 2
o thsll, G229 x}o]e} A X X]4>(information criteria)[AIC(Akaike 1974), BIC
(Schwarz 1978), aBIC(Sclove 1987) 5]9] vl 52 3] © g3t 23S A
o o]Fo|X|= Zlo] Uik olr}. &4 W0l 7ol SHHHH Al7] ZF
A A2 A7 v & ol o
o] ZFHEA d=thd A2 tE A7) 1F A AlSS AR Blad 5= e A7
eralalct meb 27 B bgel Y o SIshs RS 1A A
718 mlae] gty B do] g9 si4 7hsAde flall u

M= LCAS A¥E vigoz A A 7k 258 490 LTAL 2Fof
gkl 274 BHAL 1S A o
£ el WAE wjston), 1 AakE <i 4>0] A

2 Ao A= BER 2717F AAAY SHREZF WY gl ZHcell)o] B
oba%% G2 BARS BT A3k A4e) Heo] WolHrk AT ATE
H}E} O & (Weiner, Freedheim, Schinka, & Velicer 2003; Collins & Lanza 2010;
Nylund, Muthén, Nishina, Bellmore, & Graham 2006), g R X5 &85l =4

WA 7P AE ool e FF ddE WRth
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<3 4>of AAH 7:‘401] = BICe 54 =WAde 7HT 3719 AA AS

B, AICS} aBICE 54 2W¥As 7P 4719 A Als 23 71 At
ngo= AAstict —‘:r BRS AR i A, 4719 A ASS 7
LFL 3 A AT B U 3 B AT T, FUHEH R AL
o7 fsolzke S40] FEAE A ASE shd H 7He BPeR YER
ok &, a9 ok Ase THe e w4
T A SV 2 o Holw, Hrf tefet FuhA e e RdYd
Q= BFolRtal & 4= ] W2, & 4= S =He

A A% mRe HE myom s,

1o
)
~

=

<H 4> LTA 28 N3

A Azl 4~ =AHEWHA  loglikelihood AIC BIC aBIC
X -4792.986 9679.971 9930.253 9780.947
’ (0] -4811.504 9661.007 9762.185 9701.827
X -4946.991 9447.982 9858.018 9613.410
’ ¢ -4667.214 9404.428 9590.808 9479.623
X -4595.987 9413.974 10005.064 9652.448
! O -4619.943 9349.885 9642.768 9468.048

2) 2F A Aol FA(LTA) EF 9| a4
LTASR A 71 5t 500 sho47, 494 44 A4 s
© 7 Eaee <3 5>, $HA HEkE UEhdle il B <3 6>of AAISH
ek <5 5o 2 4] A20] S Soksl 1821 ) A% 2 Satent st
tus prevalence)} 2t ZAl| A&l &3lx]+= Fot7) Al Aol dste] =94
ok Ak SEQl 73l Wk ShE(item response probabilities)® A E 0,
2} ASe] w2 shte] A(column)of] A== AAISHATH

1) LTAS|A LCA9] latent class(RFA A3l th-gdh= AFE AT ARHY S50 ule} $ste
4 22 Y= FAY] Alel(latent status)2R= #3310 ] 238l 4= Qti(Collins & Lanza 2010).
e} wReE QES Sl 44 Aew ol Busiac
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A AZ(Latent Status)

A A= il ke
A Ale &3 8(Latent Status Prevalences)
2012 4.38% 5.73% 19.82% 70.07%
= (n=66) (n=87) (n=301) (n=1,064)
2013 3.3% 4.47% 13.88% 78.35%
= (n=50) (n=68) (n=211) (n=1,189)
20144 2.99% 4.24% 10.59% 82.18%
= (n=45) (n=64) (n=161) (n=1,248)
B3} Wk 3hE(Item Response Probabilities)
XA W43 0.751 0.032 0.090 0.000
Hoyo-e 0.850 0.119 0.060 0.007
AA| 24 0.453 0.096 0.180 0.011
ALEE Q1% 0.564 0.705 0.067 0.000
S 2 0.303 0.042 0.206 0.003
T35 24 0.174 0.080 0.059 0.002
34 P& 0.459 0.042 0.130 0.002

FLE T Mo
AT}

0B
al:3

BYS ) e WA <k 5> <18 2o AN WA AS 2
AL} £ WS TS Bo) 7 A AR SAS vl Pusks AAp)

ks
Hasier A WA A ASH(D)2 Aeld H5E Ashal e 2AREIA o
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2 AZuc B W $Bo] £ A0 Uehith o A% FYARoE 2
SHE- BRI b chpshe, 5] AAA WeAu Be9-g BAZE e
Ak E o] AFE Al Aol 2A 1 F@go] 4 vol HFHolA) e g
AZOR B 4 Glek wehA] o] AZE TP e BAREC] FYAE Ae b
HAFA W RS EHoT S BA) AZOE Byttt

oA AFS ARl 915 wihel B g BBl BE A% Bl /1Y
Sokout oA BARES T gk of AFe] 28RS A AR Fo
5.73%01H 4.24%2 E¥go] 7 gk vlofshnl FolEk AP Wk wet
A, o] AL Aeld 945 2o BYOR s 9iF AROR Byt

Ul WA AZel S5Hs fols mE BAMEe thete] Bak wg Ee] 7h

ok, o] A2 &3 E(latent status prevalence)> Al A% I
o] frobrh o] Aol Folditk wekA, o] A2 £AdEe 2 7is/dol v
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oA EPdToR S S50 EA= AN FRP AlSHu:= ddider &

A G foFEol &7 Ae|nE T AFOR Wslsict

-
N
<
X
o
~
2
o
b

m

1P

<H 6> 0| & (Transition Matrix)

2013 2014
dd w4 9wy oWy 34 ' 9wy @y
A 408 048 320 224 A 504 188 029 280
% 9= .039 543 .000 418 3 9= 027 539 000 433
é A .065 .000 588 347 é w4 064 .000 756 .180
EER .000 016 012 972 HH .004 015 .000 980

<

Fl

6>-& 7} Ay cell)7} Ao EE(transition probabilities)Q] o] 32(transition matrix)
ojr, o]F FliA A AlTe 4 Hlgo] THHoE WIls| 7h= S 1T
G gk Aol BEe B4 A19e) 2 A AR Hrow]el S5t o fopt of
= AAEE 2 A AS E(column)]of] &8 27F SEo|tt. Tzt /J+{(diagonal

clements)& A3} 45 A]7]9] AZo] Zom Alzo] Makeiehe S4o] WsHA
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| U] X]= Gik= <] 1> the) 2] AE 3] HE A (multinomial
logistic regression)2 E3f 43l o, A= <% 7>3} At
TAA=
log 2SS — 5+ 5y + 5, 24 A 4)

<® 7> 6| H7F M ASol o|x|l= &0t 23

az FAAS  wr oAar mzen 7 L
24 A4 -0.107 0215  -0.496 0.620*** 0.899

A kS 0637 0118  -5.406 0.000 0.529

010 g ek 0.154 0.201 0.765 0.444 1.166
AR kS -0.391 0.137  -2.846 0.004" 0.677

24 A4 0204  0.167  -1.219 0.223 0.815

A k& -0.503 0.101 -4.996 0.000™"  0.605

2 Al -0.076 0385  -0.198 0.843 0.927

A kS 0273 0194 -1.409 0.159 0.761

2013 oz o -0.223 0357  -0.626 0.531*** 0.800
24 kS 0713 0168  -4232 0.000 0.490

o A 0.107 0384  0.280 0.780 1.113

ST emym ks 0.065 0.1499 0433 0.665 1.067

. 44 -0.002 0449  -0.004 0.997 0.998

SAHA kS 20401 0244  -1.640 0.101 0.670

ol . g 0.146 0.288 0.507 0.612 1.157
o7 ok 0102  0.179  -0.570 0.569 0.903

o A 0219 0794  -0.276 0.783 0.803

b 244 k8 0.018 0.398 0.046 0.964 1.018

= BE R AlF(reference)S B AFS 8 * p<.05, ** p <.001.
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£ 5oto] EdeS AAT T3 & 5 e S ASS 25T o U
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Identification of Individual Differences and Patterns of
Longitudinal Changes in Children’s Problematic Behaviors
Using Latent Transition Analysis

Yoon-sik Yang
Tae-hun Lee

Problematic behaviors of infants can be continued until adolescence and adulthood in the
future and may have negative effects on the environment surrounding infants as well as
families and educational institutions. This study used Latent Transition Analysis(LTA) to
provide empirical implications for establishing intervention strategies. We analyzed Child
Behavior Checklist(K-CBCL 1.5-5) data from a panel study on Korean Child Panel(PSKC).
Four latent statuses were characterized for the individual differences of problematic behaviors
in children by the LTA: the most problematic status with most severe problematic
behaviors(problematic), a status with being socially withdrawn(withdrawal), a status with a
need of concern because of the potentiality of problematic behaviors(concerned), and a
typical status with no problematic behaviors (typical). In addition, transition probability
enabled us to represent various longitudinal changes not only the normal ones such as
remaining in a normal status or decreased problematic behavioral level but also the
abnormal ones such as remaining in a problematic status or increased the problematic
behavioral level. The withdrawal and attention status have an independent relationship
between each other. The withdrawal status is more likely to longitudinally induce the
internalizing problems while the attention status is more likely to longitudinally induce the
externalizing problems. These results indicate that the withdrawal and attention status might
be the beginning stage of internal and external behavioral development, respectively. In the
results, we discussed the significance and limitations of this study and implications of
future research.

Key words: latent transition analysis, individual differences, longitudinal study, status
change, qualitative difference, children, problematic behaviors



