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ASSOCIATION BETWEEN CHANGES IN
CIRCADIAN RHYTHM BEFORE FIRST
BIRTHDAY AND LANGUAGE DEVELOPMENT
AT 2 YEARS OF AGE

Hsin-Hui Lu' Feng-Ming Tsao’ Hue-Mei Liu®

ABSTRACT

Purpose

This study investigated whether infants’ circadian rhythm before
1 year of age would predict their language development between
12 and 24 months of age. Specifically, this study addressed three
topics: circadian rhythm development in early infancy, whether the
development of the circadian rhythm before 1 year of age would
benefit language development at 2 years of age, and whether the
language development of newborns with a developed circadian rhythm
by 3 months of age would be faster during the second year of life than
would that of other newborns.

Design/methodology/approach

This study used five-wave data from the Kids in Taiwan: National
Longitudinal Study of Child Development and Care Project. Sleep
and language data were collected from infants aged 3, 6, 12, 18, and
24 months. A total of 3,563 participants were included in the final
analysis. Multilevel linear models were used to explore the association
between the development of the circadian rhythm before 1 year of age
and language development at 2 years of age, with demographic factors
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and language learning environment controlled for. In these models,
circadian rhythm development at 3, 6, and 12 months of age was
classified as four categories, “development before 3 months of age”,
“development at 3—6 months of age”, “development at 6—12 months
of age”, and “change at 1 year of age” to serve as the independent
variables. The slope of language development at 12, 18, and 24 months
of age was the dependent variable.

Findings/results

Approximately 60% of the participants developed a circadian
rhythm by 3 months of age; however, 8% exhibited irregular rhythms
at 12 months of age. Those who developed a circadian rhythm by 3
months of age exhibited stronger language skills and faster language
development from 12 to 24 months of age than did those who either
exhibited an irregular circadian rhythm between 3 and 12 months of
age or developed a circadian rhythm at 6 months of age.

Originality/value

This cohort study is one of few to explore the longitudinal
associations between the development of the circadian rhythm at 3—12
months of age and language skills at 12—24 months of age, when
infants begin to rapidly learn their native language. We discovered
that the development of the circadian rhythm before 1 year of age was
associated with language development at 2 years of age. The findings
indicate a cross-domain developmental cascade between sleep and
language during the first 2 years of life.

Suggestions/implications

The circadian rhythm is stable before infants’ first birthdays, and
individual variation in circadian rhythm development occurs during
the first year. The development of the circadian rhythm could be
considered a risk factor in assessments of early language development.

Keywords: circadian rhythm, language development,
developmental cascade, growth curve
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B S oy O PR - AR E AR R 1 B A Je A V8 B 53N
S 0 Ry T HEAREUBRFC /RSB E - B3 DL TE A fE R SR — AT -
Fir RS RS R R A BRI -

HEREIRE B H A ~ 585 S G R (F 38 R e R IRr
PR P g B L B EL RSB L+ (Rl — RS 8 Se /i I R 2 4 5 % H B
% 30 KA+ 3 o0 57 i A PR 4 A = 52 2 Rl — (B B AR [R]— e AN [R & HH 3R
BREIE - HE - ZREGEREEEIIHRE R B 2B AR H
B RERRGEEER - WEEHEEZEERNNE - IS RERYH
FIRW T IR - B - RENEEMHENAER -

— - E#Esil

1. FESEHEH

WERERH T ZER2AREYHESERERFZEME (Inventory of
Language Development for 0-6 Years Old Children » #§ff ILD ) |, (Z(FEHzZE -
BEAAEE - S5 » BRTESE © SREEAN - 2018) HAEBIHEES ER - Hrh 0~2
iR (BR5UhR) =MEESREIARGES e (48 I T rgRitE
Py Y~ YHES -, ) ESHE B 0" el
BRI EAES (G120« NS (RERE) -, ) ~FEERE (S
1T B REE C AR AR TE Y SIS RE (Ean: TERER, TR L) 2 u)
FIEEAZ (38 A1 " T HUE A R AR B E G R Fr AR
B (PN - fLRkAE  BErgiRas) - o) L 1S - MIEEERIUE &SR
VUMEEIE S B 5 Fy T SE R ANEE S =0~ TEBSTREML, =1~ T REFHTERL 4 =2
I TIRE R | =3 BB IR 15 R B 5 7 B - WES—BUE(E
/& (Cronbach’s Alpha ) % .94 - B &R 93 > 81 CDUT GESH R - 35
B FGE BB B 0 SRR UL 73 B Fs .83 ~ .88 711.89 - FH S &M
S AIRER S 12~ 18 J 24 {E H -
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BEE - HiEE - RIS« SR AIIRIRAT R LB R 5 RE S R RR B

2. e e st v
S8 G R B A R AR BT A~ PSR ~ MR L/ AR AR 2 43 IR
SR 3~ 6 K 12 f[ H AR - BEIEEGH S ERBAAT T -
(1) HEARAGAEE
MEMRETEREIEE TE T FERE GEERE) g 2 o - 2
TEE TEE S =0 B TOREE =1 0 BME TR B TRHRE ) Bl ERE
MERAR AR TEFREEHIE 3 ~ 6 ) 12 E H F SR G EE - EikE
52 FAAEAN [ e T B R MR AT RO B R B - BT 3~ 6 e 12 i H = IR
HEEENSER "3 MEAREE ) - & 3 EAFRTEE - 6 8 12 {IH
PR EE - A ER T3-6 B HEE 5 0 % 3 Bl 6 H B FE A AEE
B HESEE » Bl Te-12 {HHEE , % 3 {EHFFREE » 5 6 5
12 8 RV NEE - BISER T EsATE R E) ) - o p PR AR A
(2) HERZ:HE
BRZHEIRZ BT RO AR SRR - BRI (f’ﬁ{é
/NEEDL b)) ZeHRE 2, EIEE T g =1 TRD =2 TR =3
=4 HE T B TRANE ) Bl ERE 360 K 12{.)%7'—
LGRS e T EAIZR 2 B (factor scores) - (LR AIFR 7 BlUE RO A HE
FEIE -
(3) HEIRALE
EERGEEEE " EEEEE TR E 2, EEE T &, =1
P, =2 TpsE, =3 TiF, =4 38H TIE% ) B T RA0E ) Bl RE
WME - 73~ 6 & 12 {E HIER MERIGS 75t ER R S8 bRz S
HUE MR B FEE -
(4) REEARATE
HEAR I BT T R AR AT I R AN 2 - S ABE 0 &
24 < % 3~ 6 fo 12 {il A RRIR I EURAA1S re T R R 0 8 - LR K22 8
TEMEIR I BT -
3. PERIERIE - PR L ETE
ba L rE A B SR ERE ST ~ B3R - B - L= C
g~ RESRAACHEE « RERRIACHE 22 6 Jﬁ/\icﬁ 12+ 18} 24 i H

‘Mﬁ&
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AR EIEEET P ERIAATE -
(1) FClERES
BGRIERE S EESE 10 (20 "I AT - BT RES{E R AT RE
HUM T =EE - o) - RIEEERNE &R - E A EEE -5 RE R T 5
BAEE L =0 TERSTREM, =1~ TRESMSERC L =2 A1 TIRE AR =3
B INAE 10 S il B3 12 ~ 18 K 24 [H A NE —HEEE S5
Hy 55~ .71~ 82 -
(2) HrIE
PP HGEEEE T R ERETENRE ? , - BEE " RE MR
Bt =1 TEEEDRIR =2 TEE13X =3 TE4-6 X =4 T
79K =5 TEEE 10-12 % ;=6 ~ TR 13 REA L, =7 » 38H TR
Bl TRALE ) RO EIRE -
(3) BFbEEk
BHEEEEE e TIEENR I RIEL DR REIFLE &1
B A Eh (fFlan < sk - Al IZER -~ EEETE) L o EHEA TI’AE L =1 T
/NEFDAA 5 =2~ T1-2/NREDAAY 5 =3 ~ T2-3 /NREDAAY 5 =4~ T 3-4 /NRFDAA |
=5 T4-5/NEEDAA 5 =6 ~ T5-6 /NRFLAN 5 =7 ~ T6-7T/NFEDAA ;=8 ~ 77-8
INFRERARY 5 =9~ T8-9 /NEEDAA 5 =10~ T9-10 /NEFDAAN 5 =11~ T 10 /)N
PAE =12 38EH THE% ) B T R5DE ) Sl RnEwE -
(4) EiR s
EHREEEEZ SR TEHOEBERELZAER (5 HE TH
BE) 2, - FEEA "AFERE =1 TOS/NERIA =2 T0.5-1 /N5
DAA ) =3~ T1-1.5 /NEEDAA | =4~ T 1.5-2 /NEDLA | =5~ M2-2.5 /NB DA
Ny =6~ "253/NEEDAA 5 =7~ T3-35/NFLAA =8~ T3.5-4 /NEE DA
W =9 T4-45/NEFLAA , =10~ T45-5 /NEEDAA | =11~ TS5 /NEERLE |
=12 - EE TE% ) B TREDE ) Bl RERE -
(5) = C i
= CEEEE bR TER SR T RS CEES (B
o EERS - SER FEE) 2L o BIEA TAREBE L =1 T05 /R
Wa=2~ T05-1/NEEDAA 5 =3~ T1-L5 /NIFRAA 5 =4~ T 152 /N
=5+ 225 /NEEDAA | =6+ T2.5-3 /NEELLA 5 =7~ T3-3.5 /NEEDLA
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BEE - HiEE - RIS« SR AIIRIRAT R LB R 5 RE S R RR B

=8+ [35-4/NEDAN | =9~ T4-45 /NIEDAN | =10 ~ T4.5-5 /NEFDLA |
=11~ TS/NREDLE | =120 S8E TR, BT ARIE ) R REIR(E -
(6) ZEEE

FEECEHEDHE AR IEA  ERTREESGRAEES &
8 BRI HTERIEA CEETRECGRELE F8

=
«

N

A

BRO PREE? , BIEA TN, =1 TR =2 THER, =3 TR
Woo=4 0 HEE TRANE, ~ THEEL - TAGEA ) RARERE -

(7) Bz

B2 EEIE ) R RI RRELACE « T MBS F IR BESFAEER
ok, o~ TEEETAEEES, > "TEERTEEES, - TRHEHA
EEEET 0 1 TEE I, - 3EA "R =1 THE, =2 'K
W= TRERE =4 B TRARE, ~ TR, - TGEA ) BdRE
1B < 1F 12 ~ 18 K2 24{[E H HYNES—EUE(E B E = (B .91 +.95 2.96;
A 0.92~.93.94) - fFE S EFIAE S ERZ S - LR EZES
BRI R R B A 22 B R A -

4. VERIEIE - JERE A E LB I B

(1) A2 28 e J o A+ 20

e o\ b A= PR R R b A S R - R AEETE e - AR
4 Giffile - REBFEREHE R - REE B OIEEEEE AR & M B R & SR
P (AIECE RIRE ~ R UK  INBEY - LEalEREE) -

(2) B25EMER

RIS - T, =0 THE =1

(3) ZEHERE

I ERTRAEBRNEEREE ) B ERTRAE BB ERE
& RERERHEEE - EEE "TB/NRLAT > TE (WD) s TE
(R o TERb  TREB TR, THELEDE, AR
PEINEDAT o B TR (W) B EffR TEIFRAT S~ TEE (D)
BLTERL G0FR TEt () SH M TR TR T IEERDE
GitR TREBLLE ) CHEE TARANE ) ~ THEE L > TEA ) IERE -
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=~ BARERERE RO

1. BRACE 3

DL 24 i) 5 BRI 6775 A7 7T EfE - PERRiREZ B 28 e A b AR PR A 32
AY8R 5 - RORIEAE— 3 R A b AR T (R SR T B2 R R 6322 i » $2EK
FeHkRR 12 {il H K16 HAEEE S BE Rt bl A7 2 48 L R | S TE Ry 3R 5L 225
{7 ~ 12 flil H K2 B R P2 BRI R SR SRR BR 5 299 (7 ~ FERRATAZ:
Eil 686 i ~ IEE IR E R 918 (TFIZ K (ACHER ) HEREEER
F 631 i » Extkdk 3563 (IR ERIETT T -

2. Bk} H B 3 A

Ry Tt b B2 R IR BN AR RE 5 BB AR IR GE S iR R R S & - A 5E
PERI AT RER BEGE S IR BIE - HoL o AR REREN S - HAR
LGRS IH AR S RRE BN EE N - R TR BE PR R R
B 28 e B2

W RCR SR AR B E IR 1% - SR R MR R RAFREINEIE
FERFH 2By IE - FrDAMERETE DAY ot R AR T~ SRS R R 2
B2 FEAE R MR AR R R B BB IR R S Bl e 4B 0 -

AHFFEER 2% @ A (Multilevel Linear Models » f#f# MLM )
(Hox, Moerbeek, & Van de Schoot, 2017 ) #E#E 28 5 IR G EHZE S 25
BB - X — (Level 1) & " EEBIRKAL, - GBS RESIRIRE
TH 2B TE A I A T B R Y AR B P AR T - LA R AR I A S 12 [
H -~ B{EHM 24 EH » IFPEER 0 12 R AEV G E R
SR 12 HAKR - MEE 24 AKX - & 6 HHES 7 BIGINEE - X
T2 TE NG RAEIY DA R FR A A P TR B R R A T R A I -
SAIEA MR A FC A0 R R (O R R e T A B A A T - AR = (A
sriite s 3 M A REIR AR (BEAI—) o {5 REIRAETE (B ) FER
AR AR BB (A=) o AT &AM PUEEHE (Maximum
Likelihood Estimation) &1 EEF(RE(E - HHE0FE S (B TH AR 2 IHE
HREEORER » AR B (R B E R ERR » (R 2 A s AR ERR. (robust
S.E.) - Ryl it B [T G 528 5L O RE 1% - ARHfF5E22 %5 Rights Bl Sterba
(2020) 75 » K AR A B R B {488 T 2 PR B R SR PRI A Ry BEVE
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EEE - WilEss - RIS FRRATIEIR S L R 5RRE 5 R R R B

A (FERUCR BUE R TR R EETH © 3.40 ~ WFFEEEIH (IR ) bR 142
B —%E7 0 12.80 - BEE B (2LL) (Z2¥) :59644.56 (31) ) - 435l
AT RN AR AR R TE R AL — AN RIR AN = R R BETE (B )
PR BLEL R R A IRF VB TH (PR ) IR A B L RL VB R A 7 Iy ]
BIg (B FERIVIER - DUk b B B 8L2 T2 B - AR
HLM 7.03 figifiat¥khe - HALRTE @B EL A (0] SPSS 22.0 Hiat e

B2 MIRAER

—  BAEE

IATERATE 3563 (L5 (B4 51.42% ) » AERCPHEE (R
#£72 ) £ 3.05(032) ~6.03 (0.34) 1221 (0.66) ~19.22 (0.67) 1
24.02 (0.66) -3 1 EHHIFEAA N CIBEEIRE R} - #8568 7S pACH B RER
HEREEREL L - ACHHEEHHEE R AR T LT ARGE 5% © /N
SAALE 3 fiE F ey HHER R AR - 21 6 8 A /B 28 i I R MR IR B 1 - Py
SRS i R AR AN R R E - MEHRETER B R AIE VIS » 56.05% B2 5 kR
BATRAERT 3 {8 H ElE - 26.30% B2 5E1E 3-6 {H H &€ - 12.71% J2 5L 6-12
EREE > 5578 4.94% 2504E 3 (8 7 R SR EEARETEE - 21 6 (& H S &

SHET A ETRD o ZREIR A E I 3.50 ARl B
—RMEIRAR R R A =Py 14.15 /NI
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#£1 WA N D HEERIRE R (N=3563)

NI n % K PR

Ll

B 1832 51.42

L# 1731 48.58
R ERE

B AT 103 2.89

e (i) 5EE 1072 30.09

KEP L 2388 67.02

EAESIPN 142 3.99

m () SH5RE 1176 33.01

KEDLE 2245 63.01
HEIRENEE « EE

3EA 2173 60.99

6 fli A 2934 82.35

12 A 3563 100.00
TEARAT R B REREAY

3 {6 A RiEE 1997 56.05

3-6 if F [ E 937 26.30

6-12 A F [EE 453 12.71

JEI RIS ) 176 4.94
TR 1.46 0.52
FEHR A 3.50 0.48
FRAR I 25 14.15 121

2 EHWERATE 12 - 18 } 24 (B HREJBHERETE R, - BURBRGLGE
REJJEHECIRRET] » HLRESFRELE SRR - RARMErEm E = C I FEF
BN - R RSB U2 S e R 2 LS R -

E

2 WRFEEAR 12 5 18 K 24 {8 HRESTHBRETEORE (N=3563)

12 @A 18 {li A 24 A
FHERES 13.43 4.87 22.70 6.17 3228 7.00
SUIERE N 24.87 4.87 31.39 4.16 38.11 5.88
B 2.57 1.42 3.00 1.48 3.17 1.46
BTk 10.87 1.92 11.22 1.73 11.31 1.67
R 2.03 1.42 2.66 1.68 3.26 1.96
=C B 131 0.64 1.72 1.03 2.12 1.31
REE 1.65 0.80 1.66 0.79 1.71 0.80
R 1.49 0.71 1.53 0.72 1.58 0.74
[Sie 3.80 0.42 3.83 0.42 3.83 0.42

paiedd 3.11 0.80 3.11 0.81 3.19 0.81
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EEE - WilEss - RIS FRRATIEIR S L R 5RRE 5 R R R B

—  EERRETRAAER A4
723 23 3 o i HBERETE (EE vs. NEE ) HEBEEMER -~ K
REE RN LR A A7 - 3 [ 5 RIEREIFR AT - RAWE
S R AR AT R B8 a1 Bl o0 A S R 22 5 () ,=0.19, p=.665) ~ {H53 71
BERFH (1072143, p <.001) ~ &1 (' o=14.66, p=.001) #HETLRE 1A
GEERR - IR ¢ g € B - AHE 3 H BEIR B AN E 2 22 5 -
3 {1 A P R T 2R ] B G A SR IR R A (4356=-12.32, p < .001 ) ~ [l
IREE B E (155)=10.24, p <.001) ~ —KREERMBEFFEIRE (1556=-2.27,
p=023) - 6 il H KMEMREFER 31 - K77k € B IR BT R AN SR 5 14 Bl o3
R 2R ()=0.02, p=901) - BEACHH S EFL 53 16 /1 8 B 3 i 4%
(F =414, p=126) - ([BEIRHHEEEE S HEEERG (F0=11.89,p =
003) 5 B ¢ i E B 0 AR 6 I H BEIRETER A E EEE K 0 6 i H
e BT 122 (5] B S A SR R AR (3561=-12.35, p < .001) » BEARSHE
B (1350)=7-45, p < .001) » {HREEAR AR [E & B E — R MEENRAR R R IR
TR (14507-0.72, p=474) -

723 WhoEhA 3 B o (F HIEIRATRE AL - HAEIR S IEAE R 4T (N=3563)

3{EH 6 fiH
& & REE i FEE
(n=2173) (n=1390) (n=2943) (n=620)
n % n % Ve n % n % Ve
31l 0.19 0.02
B 1 3118 721 20.24 1510 42.37 322 9.04
eid 1062 29.81 669 18.78 1424 39.97 307 8.62
BB 21.43%%% 11.89%*
BT 46 129 57 1.60 75 2.10 28 0.79
B (D #R 618 1734 454 12.74 862 24.19 210 5.89
K2 L 1509 4235 879 24.67 1997 56.05 391 10.97
BB 14.66%* 4.14
YN 81 227 61 1.71 115 323 27 0.76
(i) S HE 669 1876 507 14.23 948 2661 228 6.40
KEDE 1423 39.94 822 23.07 1871 52.51 374 10.50

Sy R Y fEMEE t SRy R P R '

TR L Ml 138 0.47 1.60 0.57  -12.32%%* 142 0.49 1.69 0.59  12.35%%x
RN T 3.57 0.44 3.40 0.52  10.24%%* 353 0.46 3.37 0.53 7.45%%*
R R 5 1411 119 1421 124 -227* 14.14 1.20 14.18 126 -0.72

¥ p <.05.%*¥ p<.01.*** p <. 001 o
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7 4 2 F IR ENREEEE H MR~ R RFH RN AR
A AT - MEARETERBIREIEAVE Y « 3 H AT E ~ 3-6 (H 5 EE » 6-12
& FEE - FE R aTE B E) - K5k B 82 Sk Rl o A0 E A SR = 5

(XZ(S) =1.64, p =.650) - HiR}FHE ()(2(6):26.05,p <.001) ARE (X2(6):16'997
p=009) HERESMREBEZRGR - BE 72 2 i B 82 R
SREHAAARANTE] (F3550=79.11, p <.001, ;7p2=.06) » Bonferroni E51% 4317 EH
RS EEKR Te-12 (A EE , > T ERATEEE = "3-6 (A
G2 > T3 EARTEE ;5 PUAHEE SRR E N E B R (Foa550~42.95,

p <.001,7,’=04) - Bonferroni &R 3 HATEE 5 2250 RN
BEEEER "0 EAEE, ~ "6-12{EAEE , A " EBRHTEEE)

BE5L - T3-6 I HEE 5 825 MEIR L ERER Te-12 (H HEE , B - 3
B TR pRATA R E) ) B SRR S R S o T 6-12 fH H [EE  BR5E
"R AT R | 98 AR G R R S 5 VURHAE — R AR R B
AR (Fasss0=1.72,p=.161) -

4 WA R IR AT R B REE A T~ HAhbRIRZ EH 5T (V=3563)

3 {iE A i E 3-6 {8 H EE 6-12 {i H & JEIRR A )
(n=1997) (n=937) (n=453) (n=176) Ve
n % n % n % n %
15 1.64
B 1016 28.52 494 13.86 227 6.37 95 2.67
sid 981 27.53 443 12.43 226 6.34 81 227
REBIEETZE 26.05%**
BHELT 40 1.12 35 0.98 22 0.62 6 0.17
(i) S HR 562 15.77 300 8.42 154 432 56 1.58
KEPLE 1395 39.15 602 16.90 277 7.77 114 3.20
BB 16.99%*
BHLLT 72 2.02 43 121 18 0.51 9 0.25
E () =R 610 17.12 338 9.49 169 474 59 1.66
REPLE 1315 36.91 556 15.60 266 7.46 108 3.03

g B g MR B fEEE WY R F

75 SR i 1.36 0.46 1.52 0.54 1.75 0.58 1.56 0.59 79.11%%*
FRIRSLE 3.58 0.43 3.42 0.50 3.35 0.55 3.43 0.50 42.95%%%
R A7 14.11 1.19 14.21 123 1421 1.27 14.11 126 1.72

£ p <05, %% p< 01, %% p < 001 -
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EEE - WilEss - RIS FRRATIEIR S L R 5RRE 5 R R R B

= - RS REDEEREARYS Y - A fthEF RS L BIRAVARRA T
#5 2812 18 24 (f H = W BAH 5 RE BB R A% - HoAhifE 47
BB TEHRR AT - 4550 3 B2 © (B F IR AT E B AR5 - 120 18

24 (8 HEE S REJTRUE (r =04~ .12 > p, <.001) ; BB AOSRZHRARSRBLS) -
12 &l H BB S RE Tk = (7(3563):'-04’ p=016) ; ZE—FHEIR 8 BE - 12

18 2 24 (el HEE S REJIBUE (=06 ~ .08 » p, < .001) ; {HEE—H—KHER
AR R B = (8l 5 ] B3 S e S AHRR B AR - S SRCIRRE TR EE ~ B
FHEEEREE - BRI - RPREARSEEENS - [
EEENEIFE S REI8E - MHRBETR .10~.75 (p,<.001) - [EIFEIREEFH
PR REE S RESIBE - MRAENR 10~ .51 (p,<.001) - REHE
BREEHE  ACHEEREEEE - F—REENFEE S IEE (r=-.04
~-09,p,<.01) - HEEFEWEI T —I e (SPF#%) s NRIERE: (—H1%)
b5 REJINBGE (r=-.04~-09 » p,<.01) -

T = C MR HEE S RE I AYRHR I R 4 » 8851 24
HEIEBEHRFHEEZ > F—REElRESRIIEE (resu=-12,p <
001) » BEL 12 {H A (russe=--08, p < .001) 5% 18 {f A (rupmy=-11,p <
001) BIEBEHRIHEZ - 24 M HESREIBE s = C 7w » 52
FI2EHEH= CREEZ » FREMEEESEIEE (rae=08,p
<.001) - {HEES 24 (HHHH = C IFfHZ - FIRF=HFIGE S RE IR

(rassy=-07, p <.001) - 558853 18 {lil H i = C Ifidkz - HAE 24 (E H
BB RESIBEE (raue=05, p <.001) - ARUFFTEEHREE 12 {5 H 2 = C
REGES #EA AR - (2 18 {EHE 24 ([ H = C FREZESRE
FEEMHR - DFmBRMNE - 28T 12 (HHRH S —MEF - 0w

1

AW FERE R BB S el = C B MAERIpRATHIRE 5 3 - 23 A
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#£5 FBERLST  MEHRE R AR IEAHRE 0T (N=3563)
12{HHGES/ES)  18{EHAZESHE 24 (M HESRE

3 il B MEHR A S 2 .04% 10%* 10%H*
6 & F MR AT [ E .05%* 09 2k
IR SR -.04% -.01 -.01
%gﬁgﬁﬁg&tﬁ:fg‘ Q8 Nk Q6%

— R AR A 8 -.00 -.00 .02
12 {HHEESRES 1.00 52%HE Ak
12 {# B & IERE 627k A3 39k
12 i B #7343 19w 245 25k
12 [ H #7505k 14w 3% A1
12 {8 B & i .02 -.03 - 08k
12 {8 H = C 08*#% 05%* 01
12 (A EE -0k -.05%* -0
12 {H H A EE -.05%* -.02 -.05%
12{!%!&%/,\ 3 1 ek
12 {.)EJ //\ 4% RELLE ]9k
I8 {HHEESRES 1.00 64k
18 {# H & IERE 6675 Sk
18 {[E H #2578 28k 30
18 {[H H #1155k 10k 10
18 {[f H & iR - 05%* ]
18 {f H = C il .01 -5k
18 {f H R -7 -0
18 {[f H A& -.04%* -04%
18{!)%1&?%,/\ 3% 14
18 {[f F A Mk 22 il L7 19
24 [ HESRES 1.00
24 {8 A RCIERES) TSR
24 {f H 358 30k
24 {5 #1732 E% 0k
24 {i H i - 12k
24 {f 5 = C il - Q7
24 {f H EHREE -.09#k
24 {F HAHEE -.06%**
24{!)%1%%,,\ 15
24 {[f) 5 Ak 28 9k

¥ p <.05.%* p<.01.*** p <001 o
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EEE - WilEss - RIS FRRATIEIR S L R 5RRE 5 R R R B

= EREIREHEZE S BRI
Fo6 E2BIEHIMA (BA—) 6 A (FAET) MARETEREES —
FREERRB LR fE REREE R - A — R » 3 {8 H R AT E e 2
GRS —FRE S R LT - bb 3 (A BEAR AT M R E e B el (p <
001) ; el —sd B i FLUE RS AR ) 2.82% (= (1.42-1.38) 1.42) -
SEEMEEE (V=21.05 p<.001) - BRI "ER - FHEH 6 (@ H
REEAR B W AR [ B 5 REENR R[] E B SR B AR IRRE B R
FE (p<.001) ; fA s B g BLUE IR /D 2.11% (= (1.42-139) /
1.42) » #EEES(LEEE (1 ,=29.60 > p <.001) - &7 ZIHFEKATHE
IRETRBIRBELEE AP 3E S R B LAY 2 g R UAS I - BN AR TR AT 3
H 2 MR B8R S AR 28 TR EE B IR B L - B IRIA 3-6 {8 H & E
(p<.001) ~6-12{EHEE (p<.001) FJEBRATHERETFRATRERR (p
<.05) ; A=A R BB AR 3.52% (= (1.42-1.37) /1.42)
R LEEE () =41.58 p<.001) -
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& 6 FEERESIRMBIRL G SR« 3 EA -~ 6 8 FREARANE (N=3563)

BAl— (3{EH) AR (6 {HH )
[ E R TRE 95 {FHA 1RE 95 {SHAL
HIETE
e 18.74 17.79—19.69% % 18.85 17.90—19.79%%
REMRANE « REE 0.13 -0.13—0.40 -0.18 -0.51—0.15
TR - B -0.77 -1.02—-0.52%%* -0.77 -1.02—-0.52%%*
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