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The Influences of Family Environment on the Classes of

Long-term Sleep Development among Preschoolers in Taiwan

Abstract

Healthy sleep is crucial for early childhood development and overall
physiological and psychological well-being, including physical health, socio-emotional
regulation, and cognitive functioning. This study aims to investigate the key factors
influencing sleep development in preschool-aged children by categorizing them into
different developmental trajectories based on their sleep patterns. Furthermore, the
study examines the impact of individual child characteristics, family environmental
factors, and parental parenting practices on children's sleep development. The research
utilizes data from the Kids in Taiwan: National Longitudinal Study of Child
Development & Care (KIT), collecting sleep-related information across four waves
when children were aged three, four, five, and six years old. Additionally, background
data from age three were incorporated to analyze the associations between sleep
development trajectories, child characteristics, family environment, and parenting

practices.

Methodologically, this study employs Latent Class Growth Analysis (LCGA) to
classify sleep development trajectories. Subsequently, Chi-Squared Test of
Independence and Analysis of Variance (ANOVA) are used to examine associations
between sleep trajectories and various predictor variables. Finally, Multiple Logistic
Regression Analysis is conducted to further investigate the effects of these variables on

sleep development.

The findings identify three distinct sleep development trajectories: the "Healthy
Sleep Group", "Stable Sleep Group", and "Poor Sleep Group." The results indicate that
variations in sleep trajectories are significantly associated with multiple factors,
including participation in childcare at age three, independent sleeping habits, overall
health status, parental educational attainment, family income adequacy, parental
depression levels, co-parenting quality, screen time exposure to 3C devices, and
responsive parenting practices. Furthermore, multiple logistic regression analysis

confirms that independent sleeping, family income adequacy, and screen time duration

are the most significant predictors of children's sleep development trajectories.

iv



By identifying the key factors influencing early childhood sleep development,
this study provides valuable insights for parents to adopt appropriate caregiving
strategies during the preschool years to foster healthy sleep habits. Additionally, the
findings offer empirical evidence for policymakers in designing and implementing

interventions aimed at promoting optimal sleep development in young children.

Keywords: Latent Class Growth Analysis, Family Environmental Factors,

Preschoolers' Sleep, Screen Time.
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proportional to size, PPS, sampling ) » % 3 1 4% SRR AR A B KPR
FHE-F B H =< ] 2 B (PPS) % EE3 %72 (systematic sampling ) 44 B~ & 3%

b PIBAZ ARG E L (2017) 0 HrF KPR @A ATEAFEF S

=N

FLg d SEVRIDRINFSULERN L2 FE LT HEHA B
PR A BRE A F (F 4 %5 201408ES007) 2 W 4 R F (%
% %% 1 201707HS003) 275 2% AL B ¢ <hF -

AFTE @ 2013 £ 40 3 2014 E 30 M2z L0 @ QR

S
=

& KIT # # B & - S F o S8 7 0 5o 5w B 3 3 Bk
TR LA AMLELTH3648602% 2B - P B AHF LB

Sk

m\,

APWEZ LR o d MAFTERNUEFUTHREFFT AP TREFEFAY S RE
AV Fml Tl AGEF T RAR B,%igﬁ’»?ﬁ— RFPREFTEE Y~ RAR

Pl HEBFA AL EP R S F MR ER G FETRE
B > E R EJE AR ho B 1 AT
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B1FAgk+EENER

DFrgF- AT RTHRFHAEH
© 367 #pFEG 171 23 EEFH -
« 2,335-171=2,164%" -

(2) WEBC* e fF2 22
o %R ESFMR B 45 0 £2,0104

(3)%“']'4%4?,’75 EX ot L LRl
- 131 % 24 £ A Gt -

« 2,010-13=1,997%" -

(A P12 B F E- RPERT
s ;ém»m #
+ 1,997-175=1,822 %

‘E\k-
S+
=
\‘
&
R

o

TR KR L AR L EEIE (2025/01) -
(1) 6 ¥ A EERF Y #4036 1 SRR ATk B T (T L i AT A0 %1
FCEH R - LB (36 7 #EFF) LG EH T R -

FEEKIT R4aF 4236 7 #6372 0 #6742 w B fdicdf & § 2,335 £ 5 g
TR LEEE - (36 7 M) 25 -
b FIRREE 2164 % (£ 1)-

iﬁfg-ﬁ%u-ﬂl“ﬁ:" ﬁ:‘

l"”‘
“)&

21 =21t T @ER- AR AEREFTH

ZEARE  FAY  FRFAT ARFAY
7 1113 477 51.4 51.4

joe & 1,051 45.0 48.6 100.0
)3t 2,164 92.7 100.0

Bk (33 ~EE

jﬁé;) $-EF 171 73

we 2335 1000

TR AR AOFEAATHESE I 0 AL (2023/11)
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(2) % & < * B AT Rk B

B b EFERARA A EILTT L

RAZATRFIBEF R R
PR 2 gk - AN AL PR RAIE

e, ‘;{ﬂ\,{ﬂ;ﬂ'ﬁ" B"(’Q‘&é“kmﬁkb é‘7 %;‘Iﬁfﬁg’é‘ °

sl Ble KB 19 s i

- s

BT A

-/LJF

SR 0 © ¥4 2,010 B BEA S A R 80
E‘:_':v 38 t'_’ A ﬁai@}@-ﬂ_’ 911, j\xz—ﬂzg

B A HFRE G HSE 0 2 2,010 £FH (£ 2) -

22 213 REF - REYARF BERREEF TR
= #ich fr B FRFAY AFEAY
x ! 2,010 92.9 93.2 93.2
B L R 80 3.7 3.7 96.9
T e e‘,&g 19 0.9 0.9 97.8
TABRAAR A 38 1.8 1.8 99.6
fie 8 i+ 9 0.4 0.4 100.0
)3t 2,156 99.6 100.0
1 R NERES BN - I EE E) 8 0.4
E 2,164 100.0
FTHLR I8 EALTRESE I F > AT = (2023/11) -
(B) #F { L RAF IR GER - BA LA Gp 2 L3 MBENFRIOR

R FIE2RUFLAPE > &L FA g2 2 p R FEE BA R
BRI MMEFAM > ol RERB TG 2 EREEEZES L R R LD
A EAR G EARA R AL TR ) SRR, 5 L

Hm°*”’b%%Fiﬂﬁ?ﬁﬁﬂﬁﬁﬁ’M%J¢E%%@41£w

23, 2131 (% 3) FlIpRBREL 1,997 -
23212 REF- REYQEFEAGREEETH
ZHATE AN FREAE AMFAY

Eay 1,993 99.2 99.4 99.4

4 % 3 13 0.6 0.6 100.0
M3t 2,006 99.8 100.0

BB (578 25 A 5dER) 4 0.2

B3 2,010 100.0

FTR&R: v 28 ERATRESE 4 0 A7 & (2023/11) -
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(4) A s pI % S0 PEPURIRELE AL A% 175 LR E > SRR B3R
ICHEF - ARERGRICE IR o

HEHR A FEY

AT R (B 2)

—"FM EHEE AL ET 1822185 B EFTH > RFAF
- B S TR R T RS E AR
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58 LA IERLE

R R e FIETRB E A IPpER B B B % 2 R A B
Pubh 5 ML B RAE R RE o B AT e LT 2 2R P

hRE LR

~F 3 %% Covington ¥ (2021 ) HR T4 B4 28 BB & FTHE (KIT),
FERE ST A ﬁ%%ﬁﬁ’%ur@mﬁéyrﬁ%%@yr%ﬁ%ﬂﬁJ
2T HpEm R AL oy w Bos & TR S IR A2 % OTpER D
g Ao

PER g 1R R 2 TR A T P RS Ik L S HWE L Fla T pk
ﬁﬁgj‘r%%ﬁﬁj‘r@i‘m%ﬂ'ﬁJﬁ TR A R araph R R AL ) M- s B TR
ﬁ}T"‘)"r:v”:H‘i’:F'& PEFR K R~ PER SRR 122 Q4 B AranphR I AL R T 2 2 R
SHFHE H Y R SR PR A R R PRI F Y B

[k\?va*g_],,: s 4% 5 @;gr_.]io‘_;{ JyLl £ (2021)—», 34;7@{&3‘?4@_,3&
@m%:ﬁ%ﬁﬁ@u&aﬁﬁﬁﬁ’%H?%%ﬂim%W@m%m<¢&ﬁ
BO04 5 FAREFEF - AR F R A FZ T AR e R

PEF - BPERA RS B BRI RAT LRI & P L e 0k % ¢

WAL KIT B % > 27 20 OpeR & B AR BE e PP JEAR ] A [ T ] RERF %

T FF ARG Y Y od ARREEY f T D 24T <
A/ o A Az ko B X pER BT Y P BEe
Tipaz S TR pE (ZREp ) apE Rk iRAe R 2 2 BlE A L H e TSk
PERER A FRREBFR (G P ) FRE? T EE RS
7,8 HP AT TEAST B 54 RE 2 pE

"
BPEM LS i KA P > FE T LFE

r

Sk AT 54 1 $F 3% SOPEM AR 00 ST ST PR 2 B 4
o HERRRBR (G100 SRR R ) PERER (% L% 02
PR P AZIE L[ P 2 )~ BER R B M (3% & % SOPERR LR B ) AN
(6907 fLRER P A FREBTIR?) B TE, AT fF
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FERPI# 2> NP ELFETRTNI ARE (£ 4):

AP RRBFER G SMRAP AL 2 QFERATHELE S
FL R R B QBRI e S BT R B R R T RIS R
% 53 h MPEM PR S 11 ) P RS BRK L T Bz o~ FpED ] BRI o
RSERN: 'L“—’;L’H‘)TJ';‘%,_ FRATL A A 0 TR pE( L BRI (e ) B
BEERE NGRS T IEFELTE S oAy R KITF > a - g
L ;ag@mi.‘a;ﬁf%awﬁgﬂ BB B GRS AT S PERR R S R
2o BB AR o R R

34 % OpRigthr < o

e KIT B 5

AELET M B

?’i%lﬁﬁ?? = % 2 RPER o

PEFR & R # X pER R

/J~Fg}o

2= S

KRRk R e

-

LA PR T ATIE L
| D

PR BRI B3 TP (2

B R 9

N

BB ) Sk % STRERGR LT ALY

Tl

PEFR, Y £E %*Jziﬁxiirg%if“iﬁﬁ’m RO gL RER P
PEREREFR(HE)FEN FEEMTER?
) & deE ?

TR T 2FEAATHEEZE 4 FEF S 2877 &2 (2023/11)
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58 RERBRTE

Ao g B RIEIABp I A 36 T (Z &) B EadE o 2 R
# KIT B8 73 p 3o S 0RM S v i @ BE T R0 5 % 2
Bos RAF R R UL E FERRTE A

(1) "= R F 58T (F /REFRS 2 TF 2 FH Y SR )
O FRHPER (F /RPEPE- FEAEE A RS RA S - R )Y
DEEFR (1 AT G RERENE 2L FBELE 3ATH N L

437 (iR )

2 "R*AFF RAMKTREE (NI EAFPHELT 247 EPA T
SAFAT AU ) FUfer KA A R B (L1 AARAEL 4%
AFEe A RBWaR (1 AT BE 450 RE ) 2 U
AR (0 TARAPRIFR AL ) KRE) 2 Lamaer (1 TR
A EFAS AR TP kIR ) A FEn 1A AT Y
Zo4ndatguodd TR E - WD kTR A RO L
WA TAEAZ B R BAFRTBMY  EBE e AR TE ()
B~ (@) e~ () FH () 5F 5 vl RYE -0 RRERE
WH e ERFy ¢ B4 - 2ericp & (sensitivity Jfodr B & (specificity )
HRIBBR7T e S ARIEAR  H- 400 R 3BTRS

W e R uandd 24 " % (Nih et al,

(B) "HAAUL :F PR ICHERET (Y
PR D) v sk (B0 T3 MBS RER
FREES TART ARG 2 G e T W ) B A (U TS

B AEHEEOAT T LR B A USRI AR R KR

BI85 & FRAEAE 3C 4l
P

AR e T A

TR R AL ARG ) DA KA NI 2 B4 AT

Mo BT 0 14 22 B A BARB R T RARE o
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S & MR
-~ g

AFTEASHES QTERR TR E e BRAKTR Y % IpRpRiE s

Fo R A AT R 2 A0 g B R AT RS R T E R R R B - )
D FOE AT UE R SR A TR SRR o B e B
ARt B K - A I F e BRI s W F R X URA E RS2

PEFR L/ ©
= ~ LCGA

Fied &4 apm b R Bl o B4 OpERE BB E T S AL
i B R RS E R R T AR ] A B AHME TR

2T R PG A R A R AT Y 0w B B A

&
3

HoH-25 SOPER B B B (7 A 8E 0 BB W] 2 & & 47 (Latent Class Growth Analysis,

LCGA) & i &4 (R 1) #3215 ¥ e 7 B~ & & 3] (LGCM) g
AR FER (BIEINAF S - A2 A K Q) B FEN & % SIpER j~ 4ok T >
BLXE 2 RIE Ao 2 IPERMEFR R L0 AR %R (C) * TR

B F e~ fe (Muthén & Shedden, 1999 : Jung & Wickrama, 2008 )

Regp LT BT AR E T A G A P iE D (1) B < F 3 ER] (Bayesian

information criterion, BIC) # ™ ~ (2) #k* £ 2 &l X T & p] (Sample-Size
Adjusted BIC,ABIC ) # % ~(3) # * e Entropy & (A 5 $5% 7 AL B A & 0
i) % (4) Lo-Mendell-Rubin Adjusted Likelihood Ratio Test (LMR-LRT)
{r Bootstrapped Likelihood Ratio Test (BLRT) 4 #£02+* & ThRE T (5)

& - FFwE % L X # 2~ % (Feldman et al., 2009 ; Jung & Wickrama, 2008 ) -
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W2 A% HR

3 — ik BE R, % =k eEaR ¥ =k B AR, % va 3% B IR,
Y S 3 Y SO 8 R ey S 4

& 32 # £ Jep

N B AR {2 AR

%15

FA KRR AT EE (2024/12) -

>~ BERARMERT

B O SIPERCE B U SR TS 0 BT RAETR B FI R E B AP
FLRB R s L T TRAFF o TREANL ) LN RETR
BFRTLAT AR 2 O E MBI e 7 52T p R 2B R
B RAF FAPMEIT G CF MK TR ~ RETr RS F BMBH R
WFR LA ERBAER S T RAEMEER Y 3CHFRT - v KA - jk
LR

TR E B RUETR B ¥R 8 2 IR & R A D B > i+ S e = (Chi-
square Test ) k& FpEMR i 27 £ S B2 B o > ¥ @ % H 73 8 B # o 47

( Analysis of Variance, ANOVA ) #Z%:2  + S# it B2 B adoiics 8 o

R A Ul AR PR E S R S T e p A P e
= |4 ¥ % (The Chi-Squared Test of Independence ) * *™ it 5 BHAE A5 - A
BB e 2 F - ko 4% Bradley & (2002) 0 BATf AL § G =

(Socioeconomic status, SES ) #1523 # B (4ridswic 4 ~ i d]) @ L

SR E R RAT FAE SRS CENY FRELEELF LR .
L BEAAMAT P 0 H TS %8 8k 17 (One-Way ANOVA) 2 X (4
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%_(Post-HocTest) # 4t * kitf % 2% 247 b3 BAILE (4o 33 - F

Eha 4 %) P T L R o Gl ERFRITE RESAGFEFREFAY AT
( National institute of child health and human development, NICHD, 2003 ) — % B
R YL ORARH 2R S HF R R LD AL E ANOVA #7347 a3 e
Y RAR SIS Qe A TR FEE T FEDORE £ 44 ANOVA
SEMTEMFALRLE R * LR fE (Bonferroni correction) i&- # i {7

¥ 4 ¥ %_ (Post-Hoc Test ) °
E o~ S ARFAEE

B A8 NP LR AT G FE Bt AT g & 0 o B A R srie i (Multiple
logistic regression analysis ) #-3] » * U BF 2 2 SEE I PEREEBF E DR T §
AR FATRGEAAT S NS B P R S ARl R RM LM o kR
RSB R R p e BB

B el e Tl R 0 A T EE  REBEALS R R BKT
AR ERARAFRBEOPE PR S AR FRA AT #
B AEE S Rl A RETRR S A NAHE S TEBES > 55 %A
AT AT REE (D ARA ) B FH B2 RAHFREEERL D

B

o 12 Hillemeier & (2009) 3 &) » F4 %

B % A P SuAeE B

o

AR LR RS R B E R AR, T AR 02 TRE
LR RIEIR B TR o g S %.&égmﬁﬁféﬁ’/&; FEE i B 4o 2T 24 524 i
P25 >z THEAE | EREFELE  FEVWRAMTET B REE D
FEHAZT LB REERETFZHI F 2 OERF RGP R AT R
SPSS *<# 23 % Mplus 5 4 8.8 i& {713 T4l A 45 (Muthén & Muthén, 1998-
2017) -
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FEL FIRE

A SRR AR T RARBE F R S - & T s
P E TEBANUSEAN 0 S8 T S TS ARE

G T i 2

- 8 st

R R ORIT S LT R fORIL IR F A A (T 5k §OF % SIPER
i

TR R TR

A RS IFERETHE (KIT) 242 " @28 - AFH %47k

|2 52 RAETR B FF e R By 0 A2 R & S 2 (T71.8%) & A

FI T AIL (795%) # QBB AR HRER S AR METARE G 0 -
FRMfoA A ME G L H b BAF o

PO R EEEE (MR RE S RBAY) § i DB R R A
Tion i 361 (RBEL=053); L Ew B F o 274 4 H5ni jaefor

KR 2 XumzB! pR A2 4B ANmpEORE R p ERF kiR h
DANT  PPREHBIFR FIAL 0 B2 E KA S o

BRGERE G 0 A RheF # % 3C A ST Qepikn s # g p o
"\’J\’

FHROPEE L 225 B (REL=176) TP A KA Bew LK
F o om R EAE -
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35 2350z RPFRAETRR F1E ik st

3R Y B B AL (0/0)
FHET 7 230
* 71.8
B R E 0.2
= pEm, X 19.8
A 79.5
BikEE 0.7
KT AR %7 (% ) 2T 32.6
B2 49.5
miui 17.4
B A 0.5
A RET R B¢ (BR) 20T 29.3
R - 59.1
ALt 11.3
Bk E 0.4
X & 2 Lok (FF L) T EE
% Bk 3.61 (0.53) 24
Tl S B4 3.05 (0.63) 1-4
CRBWRER 1.87 (0.87) 1-4
A RAEER 1.73 (0.80) 1-4
BIFR LR 3.33 (0.59) 1-4
* RBALR 3.11 (0.69) 1-4
#* ICHERRT 2.25(1.76) 0-10
L % & 2 3.64 (0.49) 1-4
EREKR 2.68 (0.73) 1-4

FA KR CKIT T4 R > 2477 A1 (2024/08) «
% Y2pEm, 3 1
BRI 0 BT PR R A G A St eT

(1) Fegepr :rookd i,%hﬁfc%:%’f%ﬁ MR e gy o £ G
Lo F2 et L mmigeiy  HEL 0o =L Vdry - BT
ST 5 B0 F 62.9%E0% 2B Y LB G 0 A 37.1%0%
RN
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£6 =140 @Y - RRTH Y Opm g it # 4

PR 45 T BA (%)
gLt L EEEEC R ? 2 62.1
*E 36.7
HEE 1.3
PER P AZE 10 - B 2 2 67.9
A 30.8
HEE 1.3
PR AR E HE? 2 85.0
*E 13.7
HEE 1.3
FELREM P AFRAERI R A 88.7
* K 10.0
BiBE 1.3

TR &R KIT FHE » 277 B2 (2025/01)

(2)

(3)

(4)

PER K A o 0 FRPER B B RUR  I0E R F A T > X pER AP
BEE D0 10-13 [ o e ARy L BE G AR 5 2 R % SIpER PR
AZE P ARG L R OpERER LT HEL O
MLz A - R R TRLS IRER R B S 6] 0§ 68.8%n% SR K
BRAZEL | P X 31.2%% SIpER A LT (8 7).
PER SRR M KIT 4o 38 5 Ti2az3 T4 pF (2P ) apkf kinde
P ? o EEWEL THE T3 I FP BT R 5 IpERGR R
AE g A RS 1 P2 s app kRt ARy HES 0

% - AR TR TRERGR L G B 0§ 86.1%:1% SRR f EH T
1> 1 13.9%% SZRERGK L 7 B 2o

PR R AT CKIT 4Rt 2 T2 3 03 b 2 m? 22 RE

&

PERF (X P ) Z4psE 7 0 BT FRBL RpER G 4R
3%?‘55%%‘1;1%%;'3#&%?5_&:&&“%% ARG R L TH27 &L R
PAZEREBR LR FRAwEL A E B LHL 1 FRA
vERIE S HEL 00 = E A ) R - TR 2R R AT
L0003 89.8%:chx 27 € F L e E Bk F102%% 6T X R
WRRE R A PR LN AL o hw B2 pERApiRY ¢ 0 RIERRIE S

0 et Gz T pEgs B 4R | & x'ﬂ’ﬁ'};—r’\io
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Tk 8w B ORI IEA R B QRED A AL BRITEN | 0
AR A ATRm (W3 @A gl T ke g 203 g 2w
TAGREAPE AR A BRAESF O EF T ELH LS A iR o
ﬂriyﬂ%u%Jﬁﬂwwtw@$’ﬁL&9%ﬁﬁ7a%6;~Fzgirz 5 i
TAFEREPFEER G F - AEXRIFES TS 898% F &1 A pE
® iF 98.5%Lipl B = R e

ﬁ%Iﬁrfiﬁ&F@:‘mﬁ@A’J‘ﬁﬁJ’} —’/ﬁ»-ﬁz\(mﬁ)p@ﬁfﬁ A/F"J’“ﬁl}"/k
Flent Fhg o K5 - LB 968.8%= & 1 78.4% > i te EFZAE (T k) 2

P g (2R RRIFE I FERTF o B TAI%E 674% - o [pERAR R
Ay 2o Ma¥z s (1 #J:i*&$4;4‘%7%§ﬂ$¢@uﬂ,a@

Sk f (2 &) BT 0 8 92.7% -

W3 =10 8etd R RS EE 3

100.0
80.0 ———
/___..-—"—-—_-— \
60.0 e
(%)
40.0
20.0
0.0
3y 4y Sy 6y
108k e er R 62.9 70.1 76.7 76.8
—i2i5 10/ PF 68.8 78.4 74.9 67.4
PEFR, 7] E_ 86.1 89.6 93.7 92.7
L% g Pt 89.8 96.1 98.4 98.5

FH kR KIT FA R - A7 & (2023/11) -

Bl o # e B IPERARM S AR AR A EFAEL 44
Bt 1 A clicle 98 ottt f 1 % STpERAR R o ,T‘{Ti‘v? £ % s 2 Hpk
Rt gies Mot B e e T R B RER R AZE L )P T PERR R A R
(AL R 2 A FRAPFE g P QPR G R 40 B L
Bditeh- # 5K 2 0§ % QR dpih s 0P 0 % QRGP B Rk i B £ o0

—&F—io
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M4z 88— 1% ABpEALEAKE A B0 W

100.0
80.0
A 60.0
A
" 400 m -
20.0 "
L ek
0  — m ”
0 1 o
mE-k .9 5.7 185 34.8 40.1
R 3 5.9 10.5 25.6 57.6
Rz 2 4.0 9.1 25.6 61.2
PR SR 5.1 10.4 28.2 56.2

TR kR CKIT FRE > 2877 B2 (2023/06) °

By B 40 GE- B BT WRRT S IERAp A L 0§95 S
AR EE - BT R 09%; B % TR A B 1023 4%
EE - ATRRBEE Y o ANk 57% 18.5% 34.8%% 40.1% » 43 54 ¥ 3
gt A by F 2L o KA o EF L DERH L ERAR A BT 2L

AR 8 - AR e PERIg R B 4 F o BV IEAZE S 2 o
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£ o8 BEAlSE A

- @R B3 ERe Ay LB IpER RO AR Bl 4
B R R A B A SEF RS o % 2E T ps 10 )
A G few B2 (RGBT O RAFARET L B AT 2 f8eE 5 E K AR o
R ﬁﬁ%u RO SRR B 520 vk HCHE e o A S o 2 IR i
BApthr etz DT R A4 T2 o fhpFed 5 T o ATt AR AP T
AEFERF - b MR R E R B i o

PR B AT A S A I e A e R TR A Oy B
7 o MEF A W B R H 400 BIC 4 ABIC A Bci® ™ % > & 7 oAl pe & § wrec o
A % Z #Ee0BCR] Entropy BB 0 A T EAREARRTHE B AR S o A7y
3] 0 LMR-LRT 4 BLRT # % p #3988 % (p<0.05) 4 PP {23 77 § koo
Feif B A4 gt b AR e sgafiAl g Y 0 5 - BRI R e (EREAR
Bt 2%) c 0 AR A B R AP b 2 T R (Jung &
Wickrama, 2008 ) » % & = 2 25873 (£ 7)-

27 Bafu A L 3REARNTR
Adjusted Entropy LMRLRT BLRT

NP EA A - T AR L o
AR BIC BIC & b piE Lo mE i (%)
2 16789.866 16754.919  0.863 <001 <.001 0.82 0.18
3 15624.892 15577.238  0.964 019 <001 0.62 024 0.14

4 15569.898 15509.536 0.930 <001 <001 0.60 025 0.13 0.02
TR R KIT 7R R - A f A2 (2024/08) -

T M-z A A 0% SIPER B R U R IR A 8 % - a7 R TRER R
ok B WY A fikE S - o G 2R A 62.2% o iB % 52 A pRR
TARFATEFEFESEREE S BEBRS o KA o

P e A SRR R (2 E R f ) BT R IR T AR

27



#8 % IpEmE R = w2 3‘&'\7?
£ (1) #x(S)
el P&  G3E Chli-A By
(%) (F*¥£i) PE ($%4i) PiE (H%¥%i) PE
1133 3.146 <001 0921 <001 -0249 <.001

A

7 (Q)

A Iz
EARE 622 (0.027) (0.028) (0.009)
433 3.089 <001 -0.134 008  0.047  .004
AR (24.3)  (0.047) (0.051) (0.016)
w240 2718 <001  -1279 <001 0385 <001
- (13.5)  (0.068) (0.090) (0.030)

TR KR CKIT FHE » A7 7 F12 (2024/08) ©

~

$ oA s TRERAR R o i 2REHR R 024.3% o 3% % ST ApER 1 A
Mot TRER R4 o P RO AR - R P EF R 0 ek
FROE A 3B GBETE R 0 T TR S S AR B e A R RS R PR B A

Fodgu s TRER A B ks (b AR A e 13.5% o 3% % ST RER 18 A
Mo R Es AR e TPERRT ) BpE (fAFEL -0 ) & fd 4ol

EABTHEEREA AEF SETHEEICEFRE T 7% QpER kiR
hE e PG TRl K aPR o

WS =1l ideTio apmiky- I ¥ L0483 0

4 - T~

3 e T e
Pk
A
(€2
B 2
A
#

1

0

3 4 5 6
R B E
| - - pmfERE e R ABE ——pERI R

FH KR KIT 7R - A4 5 B (2024/11) -
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Z A NBCA e SOpER B SRR S B B0 TR A4 T iopk
REAS LRGSR F ey 2 BARSDEEEF KT BRETY L v L dpk
PR S TRERAR R ech T s 29 > GEEpF R g A FH R
TR AL @ TEER A | BT @ A BoK s P e DA

DAYPFEFG 5 PR PR 0 T8 BRI A4 0 el HpEm kR o

PRERT 2 PEML B OpER G A F DR T SRR R IR
Foefvg B LY > ¥ M- A 0% 2 N Z Wk D e B SRR 1R A B3t
B pER AR end g iR AT T R L dptRag 6 2 ORI R A R Pl 4
T kLR RS SR TR ROIR O
() Ffh- o e

B 67 s T+ Bpre g ) cofpfh b e MARER 0 Ak
fy AT BLPEE R RID UM B2 RS L T e Sk

DRI RIS N e R T AP FEF AT
Foooa TiEe e % $23%4p thid = FREY e R e F\E’? » X 57%

I 68% ;"3 k& % RazdpfRdhmp Al es e DRk Ie R
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PR HMT LB o b TS A, MY o SR T % 0 h TREM

R P A GIEEE B TR e T % 92 (29.4%vs. 22.3% ) AR EE 0 A 4
B3y e 2 h TpEm 3 & 3w Y a0t Gl B (13.8%vs. 12.5%) > ¥ X B2
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)X E NS M I

WA 8 TIes FlapM R A B A DR EE RS TR A F
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129 REABRB TR HW S OER A RHOL B BB T

FAN/F5 (L)

2%
PR L 4F @‘F’"\%i R 4 & i’l’fi/ A
BIL B®ET
(cl) (e2) (c3)
» IR
FEFET F 29.4 58.1 12.5 x2=10.071,
p=.007
£ 22.3 63.9 13.8
B2 pER 3 22.8 69.4 7.8 x2=15.568,
p<.001
£ 24.7 60.3 15.0
% 3.64 3.58 3.53 F=4.804, c1>c3
I (0.51) (0.54) (0.55) p=.008
SR i
CHMHET  FUHRNUT 24.1 58.1 17.8 x2=21.900,
oy p<.001
< B 22.6 65.2 12.2
LSRR, 29.3 61.9 8.8
A WAy RYHRNT 23.1 58.7 18.2 x2=17.099,
f i p=002
< BRK 24.2 63.9 11.9
R 28.6 62.2 9.2
I T~ LR 3.07 3.08 2.89 F=9.531, cl1>c3;
(0.61) (0.66) (0.66) p<.001 c2>c3
CHAW 1.69 1.76 1.83 F=3.356, c¢3>cl
(0.79) (0.77) (0.92) p=.035
Ry 1.83 1.92 1.98 F=3.679, c¢3>cl
(0.86) (0.83) (0.97) p=.025
WAFYS &R 3.36 3.30 3.28 F=2.544, -
(0.58) (0.62) (0.57) p=.079
= FLBRRE O 3.15 3.09 2.98 F=6.181, c¢1>c3
(0.67) (0.71) (0.71) p=.002
FEAE
g * 3C 2.17 2.22 2.71 F=9.704, c¢3>c2;
BOE PRy (1.75) (1.69) (1.86) p<.001 c3>cl
v R HE 3.66 3.61 3.56 F=4.256, c1>c3
(0.46) (0.52) (0.52) p=.014
Btg & 2.68 2.72 2.65 F=0.744, -
(0.72) (0.74) (0.78) p=.475

FH KR KT FHRE » 2577 I (2024/08)
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AR R E S G 2 BabzZ FAEFLR - A i MEAERE §
EulR 4 BEFE LR (F=6.181>p=.002) %5 T8 7 TP 24 | b
MEBARR (THE=315 HEL=067) EFF > TpEMR 72 &, & (THE=2.98>
E®£=0.71)-

A TRAAL ) RAY 3C FFERYEFFAZ BEuFaL R E Ny
¥i+ (F=9.704 > p<.001) > TPEM 7 & | ¥ F i * pr b g (T32E=2.71>
B L=186)  BEFHB A Bln ot 3w KA 7L 5l
FAE (F=4256>p=014) F itk Th 7 (PR LE | 2h* v REKE F
L (TE=366> L% 1=046) EB> TpEm 3 4 | & (THE=3.56 L&

£=052); #Ba o ZBenaERERAS NI AHFLR

FrOE R SRRY FERRY AT A ORGSR LR
B9 o LMA S o Rz R T SRET L FIpIpER BRI A K
TARR - FIeler AR A REARR C XABRER C3C FHFRF BRI
Tk (75 > 328 % PR B AR M o
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v Twa, 2 BRI ¢ § RBET I PERE RBRE LR
Al- (Model 1) ;5 = FREplse= B T2 %8 | A5 %55 > § ¢4 RKT
B Flefor AR A MBWAER BB RE £ RBER Y FAF Y
$EELBALIHEAS (Model I1); % Z FFER M4 r» & 3 3C ¥ H @ % PFRF ~
FRERAZFEREEREZR THAAL ) G oy R 0 # T2 = (Model
M) %3 % L= B kA o

S e QpER SR RS S A R E AT FATE R FR R R
WA L0 FAMZI A G2 BRA F- R A TpER A | e TpER R
o TR e B S R REIR A TR g o R T EERAR
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3

A AR FRL - TR FREY R T O Py 9
T i | S SRR E R S E ORI o AR E L AR AEMR B

R 6 % 52 TR A 4F |l gl § A 0 TpER AR e fe (pEAR A &
%5t £ 1.271 (CT:0.962-1.681) fr2.229 (CI: 1.466-3.388) » = & 5 5 -
£ HBF (p<0.001):4pfe & - b ER K - 228 A A ¥ B TR AR 2
e g 4ot TREM A # 0 % B 21753 (CI: 1.105-2.783) -

FHPET S 0 B DER AR DA B TEER A | w0
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210 % TEAEERPL § LRSS

PEAR 2 4F E vs R AR T E

PR fE T e VS PR F i

PEER R 4F 2 VSEERR A F 2

OR OR OR OR OR OR OR OR OR

(95%Cl1)  (95%CI)  (95%CI)  (95%CI)  (95%CI)  (95%CI)  (95%CI)  (95%CI)  (95%Cl)

ST 0.701** 0.690** 0.662** 1.530* 1.402* 1.308 1.073 0.967 0.866
(0.550-0.893) (0.536-0.887) (0.511-0.857)  (1.074-2.180) (0.968-2.031) (0.893-1.917) (0.777-1.481) (0.690-1.356) (0.611-1.226)

B 2 pEFR, 1.271° 1.214 1.181 1.753* 1.758* 1.721* 2.229%** 2.134** 2.032**
(0.962-1.681) (0.913-1.615) (0.886-1.574)  (1.105-2.783) (1.081-2.858) (1.056-2.806) (1.466-3.388) (1.368-3.329) (1.300-3.178)
B 1.148 1.117 1.094 1.274 1.222 1.247 1.464%* 1.385* 1.363*
(0.928-1.421) (0.894-1,395) (0.874-1.369)  (0.953-1,705) (0.898-1.662) (0.914-1.700) (1.130-1.895) (1.038-1.794) (1.035-1.796)
RAH P

1.051

- A7) (0.700-1.579)
1.318

=) (0.940-1.847)
0.956

YaD) (0.591-1.546)
1.026

c ) (0.692-1.522)

1.091
(0.722-1.650)
1.329
(0.944-1.871)
0.997
(0.612-1.625)
1.069
(0.718-1.591)

0.634
(0.338-1.189)
0.675
(0.389-1.172)
0.837
(0.402-1.743)
1.073
(0.567-2.032)
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0.65
(0.334-1.229)
0.689
(0.395-1.202)
0.881
(0.418-1.857)
1.063
(0.558-2.025)

0.666
(0.375-1.183)
0.89
(0.535-1.480)
0.8
(0.410-1.558)
1.101
(0.611-1.986)

0.71
(0.397-1.267)
0.916
(0.548-1.529)
0.878
(0.446-1.730)
1.137
(0.627-2.060)



Fliefor % R4

CHEBWER

A B BAEER

VUFTS R

0.879
(0.714-1.081)
0.93
(0.757-1.141)
0.977
(0.806-1.184)
111
(0.860-1.433)
1.017
(0.822-1.258)

0.854
(0.693-1.053)
0.913
(0.743-1.122)
1.005
(0.828-1.221)
1.098
(0.813-1.249)
1.008
(0.813-1.249)

1.568%*
(1.186-2.072)
0.978
(0.739-1.294)
0.99
(0.759-1.291)
0.765
(0.535-1.093)
1.22
(0.907-1.640)

1.552%%
(1.170-2.059)
0.998
(0.754-1.322)
0.964
(0.738-1.259)
0.775
(0.540-1.112)
1211
(0.896-1.635)

1.377*
(1.081-1.755)
0.909
(0.709-1.164)
0,967
(0.765-1.222)
0.849
(0.620-1.163)
1.24
(0.955-1.610)

1.326*
(1.037-1.696)
0.912
(0.711-1.169)
0.969
(0.766-1.227)
0.851
(0.618-1.172)
1.22
(0.935-1.592)

* 3ICHEERT
I S-S

Bt %

0.972
(0.903-1.046)
1.197
(0.929-1.541)
0.88
(0.747-1.036)

0.919*
(0.835-1.011)
0.933
(0.665-1.310)
1.261*
(0.998-1.593)

0.893**
(0.822-0.971)
1.117
(0.826-1.509)
1.109
(0.902-1.363)

[ %3] *: p<O.1~ * : p<0.05 ~ ** : p<0.01 ~ *** : p<0.001 °
FH KR KIT FHRE > 2675

£EI2 (2024/08) -
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% B ¥ PR 4 ST 2 TR T B FIRe & R TEL
BT PERFR M F o X pER L @ pER P X P F2 2 (O'Hagan & von Ash, 2024 ;
Ward et al.,, 2007) » & B4 2 LK chw % 2pEM A ik 0 @ (7 §FAET R 2
Yl € | PR AR Tl Aok 2 0 A LT pE(E 2 4 pER G R AL aRkR
T 2R3y ﬁ‘ﬁﬁ*iﬁ B aud 2o @ @pERAERRT 0 F A Y
I o PERE L e enid g < TpER G iR e o

34

SRR AP PR 2 2 i % SR TP 24 |
&+ Tpem 7 & e (OR=1.464CI:0.550-0.893 )+ & %3 & % 1+ (p<0.01)-
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-~

BESAREMRFHA S a2 TRALE AL LA
SRR Y o R E b PR PER 2B R B 0l B E L B F
RAFFRIE Y cw} [ Rdedor B A H M e B 0B PG 21
PR R flfor KA 2 AR H SRR O 7 T 0 B e
R 24 ) e [ pim 48 2 B g S FpEfm 3 £ | b o 25 B '«\»\1.377 (CI:
1.081-1.755) 4= 1.568 (CI : 1.186-2.072) »
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=183 ;b‘?a“—éi%"rﬁﬁfﬁﬁfﬂ]i T AANGE A - HarF 8 2% T3C ¥
Fior ol ERAULRTNE Y #H QpERERR PR § 3C FHRT
B 4e > 8 % 52 TPEM 24 | 22 TREmE T wes g ol CpEfR F 12
fo 5 0l §0.893 (CI: 0.822-0.971) 42 0.919 (CI: 0.835-1.011) > i3t &g % f+
A ERF A AR FRAS SR TR R, EEML Y
Bt B en # Ap ot iy 05 (7 Bt F Reh A > % 023 5 TRERfE R ) i
g & s Tpem 7 & e kehg (OR=1.261 > CI:0.998-1.593) » $&iT 3 Ag ¥
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LR FILEhEgR

-8 B RF2HG
~ Bgsh 2 appm RS F 2 B R

iP%*-%9a&ﬁﬁé%ﬁ%ﬂﬁmﬁ%%ﬁm’v%ﬁéx 316
RO b opm g BEARE - P 7 S5 8r EF ﬁw’éwrﬁﬁﬁ iE b
Few o ﬁgxf&ﬁﬁé“%f > B "Eﬂ\r-r"ﬁgrﬁ ATk S ARe o H M pEER PER R O 0
AR o S AT A F PR QP RFT A RNER PP ¥R SN
e e ipit B 4% & A5 7 1 - R(Meltzeretal., 2021 ; Schlieber & Han, 2021 )

- R SRR o AT o
% iE g = £ & 7 (Latent Class Growth Analysis, LCGA ) » &% 3 #a ! =

FEPER S B pupr TR 2 b e TpERAE R e | &2 TpER A 4 2 o ¥7 Gustafsson
fv Propper (2022) # * LCGA 4~ 17 % S2pER P REHF E g R a0 » A3 L X
R LUOPERF BRI LG S AN B Ha T o R AF e AR I REY R
L HpER S PR R R e B R ACT A R AR A PR 2 BRI A
FERML ﬁm%m@ojﬁﬁm&iﬁpz~ﬁ(&mﬁmn&hwmnmm;
Tham et al., 2021 ) > REF#2w % TR F B B F B L B o B2 L 5 % @
B3I 6RWEApER AT E G el R B F BRI OG AEP o Al
S EREPERAG A » Ri P o AE R I S Be g REFRY

¥ opER R B3 2 H RBERE AR

BEAFTL e RS D S RAIRE T 8 % OpER B 2 B B &
LA FREERCE E A B D RGeTR B £ R o

(-)#
FIER T %8 FPER TR A LPEREE A B2 B A FLR -
B SERET E b PR Y BHPER G 2P £ R PR A e AT e
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YRR T Y g SRR T 5% DT ;;lfi’#»ﬁﬁ#ﬁnﬁf#—ﬁv%éf’r,a
B BT LE LA PER AP B o S 2 P PR ey Y A R

%4 gg»q&ai;j&%ﬁa% 2% > #% i Mindell # (2010) %73 - dp i@ & L
A 2 IR PR 'R TR L - o

*

o peo 25 SRR BRI H @R BT R 5 £ & B o % % & El-Sheikh
frSadeh (2015) %75 — 5k o AT HF IR BE KRR LFNL QL F EH {3
SRR dp tha o R BRI A h e PR s ek B - BB R R L ez 08 i

)3 A S A ;3 S
(=)R=*%%

AT AR fr il » {2 OpR B L F - Py FR R 2
FPORHMRTARLIBY U T 26k B I RMKTAAR X ERR
MR T AR Y ATt iﬁx bo A RN T AL R ¥ SORERR e SRR < A 1

Wheaton (2021) &% § 4p 4} » SEF Fdiede » fopk 5 ke § - %2
PEFR A B_ert BT RE o ART R e R TR R~ Su KM 4 PR R I AP B
BT At ¢ G S IR T R o gtk s P RS AT o PR IE B X
A ACBERE S G 2RDL B AR EMR S P PR LF R PR
fiﬁ‘b%‘«lxl bR iR }gL ( Covington et al., 2021 ; Gustafsson & Propper,
2022)

() K%AUH

EFICAFNEE 4 DFF R EH YRR UBPG P o A
TEBOPER T G 2F R pFRF A FRE > »fE Lan ¥ (2020) 2 Waller
EQR2DEN T ES TEELRBPFT S 2 ORI B Al FM B

¥R R 2R E RN A T LR DI PR U4 PR 1A Bk B
B R pERAE T 0 @ A Bm/\&&lﬂ,mﬁiﬁ??{*ﬁ‘ﬂFNE k¥ AR
KEALES TR PP L E N L F R SR F % - FiF -
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PRI B FI R 0 % 2R R
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e LR e Uk 3T SO IR B R A el o E 2 G

¢ (O’Hagan & von Ash, 2024 ; Ward et al., 2007) 45 &1 » 3= 5 ¥ iy £2 % S2pER
PERF RS ARRE > AR TR DIEE IR % o SR T PR e 520 2 E R
RRF @ S0 2 O 0 R AR G 6 B A RRTRE L R S E W
REERE A A PP P T 5T @ % AR hd % pER P
@ﬁ%’&%%@%%%@’»m§%%¢ﬁ@£ﬁ%mﬁm%%’%$%m%
£ 2 Flm B i o pERdp iRA BT R R F] o

4 - pER T REfreFofr nit eRF LA odrang s @
3&iﬁ%&;ﬁﬁﬁﬁﬂui¢%fﬁﬁﬂﬁm%’GT{&m%%Qﬁ%@,
ol rpedt HRE AN SRR A2 AR LR g o § R R

B2 R % ST ARt PR A SR G 2R LR ARF 2R F BRI
Mg A2 B YRV iy BEZPIER DS D3 P o f R G R 02
PEFR B RE o A A ES 2 520 R F £ > ¥ el 2% s2pEAGKR i (Mindell et al.,
2010) °

%OUTREBRE S B o AT RS R B TR R R PR B % AP
B > 4= B ;&E—_L- B3 Ef’ﬁ *u—;nJ > v :]grg;gg;]- 24 gg;g%;;&;miﬁﬁ; , @;Eﬁ%ﬁ#\pﬁ:ﬁ 8 43

B
el § UL PR G o
(=)R=*2#%%

b RIETREL FlH A~ S F A AT Tl B AR A F P R
SORER P B F TR > Y Az BRI Y Sk Y Y o 1k
Covington % (2021) ## % # F > Covington & (2021) # % 3 JT » Rbed >+ < #
%%iﬁ&%@@%,@%;%mm;o BERAATNE LR AR o £ F

LR B MIFH L RRIEE A o B Rt e
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HS AR EITR R R ) 4 TG 3C F R W 6 B B R pEE B
FTEARA AHF3CIET 22 > A FLAMRNEB AL - F B2k 3C ¥
FRREE o §0 SRR e QR RER L s 6 0 2 Honk i
RPEFL A BRAERTAEZ G Y R FE A S o+ Lan %(2020)
By omii | FFEETIRERYPERF T ﬁ_fréﬁ_ﬁﬂfai P pEER B Y A

BlRC 1 A dfr 6 A ds o BEEFRRS QT LR

bk #3i 3C A RS B ow BPPER ¢ 45 FRSARE R F Al IE Y
R TR BB PR Y IR @ 1 % SIpEM A #cT F(Lanetal., 2020 )

PEEHEA AR IR 3CAKET R fiTg L A L as ey 3CF
FRE LT 05 Waller 8 (2021) 23k - iU # 2 * 3C ¥ K - £ 4 e
B PRI > el PR B o R % 2R o 1LE B

FELA S 6 bR FAirt v RS EE RGP A T R R KR
R E % T Bk e OREERERAF LS SR ed
¥ & o b it % 5% 2 Propper (2022) éjl?e v 5 £ 8 > Propper (2022) Ap Bk
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