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# E ETINEBOMAMEZILETIE, X 1044 285 DE@FNFERE 13.32 £0.48 %, 50.1% L4171 3
R LR, HEE DRI FEEEL I & RAR LS 54 L 1T R AR 5 R LA K 2 UG 2R G 3 R T VR o
SEREI . ()HDERIER ST AR R R ETHEH, Q)FIFEEL BTGk T 5 15K B 34 Re 0
SEAL ST R G . B B R L) b K S S R M AL ST IR KA 56, LS TR RS TN LT
A G, (R MR R AR R IR T Rt AT I KRB, (3) 2 LR G 25 BN/ [ 6
LIRS A SAT IR KT . B R C R . FH LG R 2 S 2 U & A OGS LR R B D4R, 15
WD 2 UM AR DGR FE R 0 3 D AE R AR R A i K i ms, LR SAT IR KR AR, S TR AR

XgEiH
2FES B4

1 e i

SE4L 417 A (prosocial behavior)s& JL#E & /D4
Fhos e A SR I E L8R . B4 C & RS
1AW 2E, JF HBEE AR SR, HRIE A
KRR Z W 5 Z2fk (Eisenberg et al., 2015), 3E4t
AT N R EREAAZ BN FEE | [FESEHE it 7
[ 5 i (Hastings et al., 2015), &4 5% {5 1a] fifi
AR e 2235 A9 25 S (Knafo & Plomin, 2006) . #4117,
BEA G T 2R A7 S 1 43 38t A% BF 90 8 1 R T i
AW LI 5 IR B X SR A 2317 S 1 BV 52 ol
(4 Knafo et al., 2011), ZR T FeH 5IREEXF b4
170 R S i 2 M S A P W B A8 A BAR T . B T I,
AT R I ShS R JEMS, B2 BRGNS
(6] £ 45 20 % 75 20 48 L S A 25 AT Ol R TR B Y 52
Wi S A AL o
11 BLEFUHITHNERE

AL AT A TAME R R R B B, 2241

Wk B 4 2023-10-01
* E R A RBEELE 4T H (32071073, 31971008) 9Bl

AT, FPHELE, 2O RGIEN <IN, RREHUE, AT R

O ne e I 2 . 0 55 SR A 247 8 (Davidov
etal., 2013), JLE FAL ST MR R K 20 E T
#a#(Toseeb & St Clair, 2020), {HJE, WF5TE IR METE
W AR AR R S AT R B R R A BA G
THDEWFEN ST RIREHNTRAEEZE
o SRS R DA EAE ST B BTG
#.(Un Blankenstein et al., 2020), 75 —2LIF5E 0 % 31
IR 24T AR R RS E (W Flynn et al., 2015)
o 2 R RN Luengo Kanacri et al., 2013),
RS o B AT BB A UR T A AR AR A
F14E B35 (Eisenberg et al., 2015), F/M4EHIES
BE | TR P4 A= 25 IR0 A8 AL 1) S A (Steinberg, 2022),
TR AR R AR PR B ) s A28k (an, TRl
ST L R PE R 2 R G ) 2 AR SR At 2
11 M W) & BBk (Eisenberg et al., 2015; Wentzel,
2014), 1EWRAFFRAIRA—B SRR, FA4E
WIVRER | Pl 2 A I R IR 26 I 2% T e A AR
AT R AR T /A S NI 26 75 2K B8 71 (Crone
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& Dahl, 2012), #5200 412347 M & JE (Eisenberg
et al.,, 1996). {HARHE IR, FAEMR A ST
A BT U 3 TR 25 R AR O BAFTEA BAEH,
AR T A SRR ST O Kk SR AR AR 5 R L
i, T REAARA ST = 5 AR RS PRIVE .
12 REFEES5EHSTH

/DA R AR RN 2 ) B Y, %
W BRSE 2R MACEE e ][R A o i U8, PR 25 AL
Bf W42 1% 3 /0 0 [R) AR B R AR 9 9 K (Steinberg,
2022), /A 2 5 T I AR R A ER B ) RS 3
(Sugimura & Rudolph, 2012). [alf£HE 4 1 Ky —Fif it
RIS R 05, R T R R AR A
KRR, ANALTE T D4R 1 B A & & 4E 2 (Cheek
et al., 2020), Jf H A% 5 M [F] £442 3 55 R AR 2
JJi(Buhs et al., 2010; Salmivalli & Isaacs, 2005),
MAE T AR R St R v B AR E A

[Fi) 45 4 TR 52 7T DA SR A S AT N R R
S H IR K & (Eisenberg et al., 2015), /D4
AN ST A 2 B 4 RN AR A A IS R Y O R 1
(Steinberg, 2022), % H Y [F] £ 46 4 25 98l > At
SH AN ) . PRI IT 8 75 SR A 2, 1Y
Mol 75 /0 AF SR 4t 247 0 1Y & JE (DeWall & Richman,
2011), STEEEEAYE, Rl PEAE 40X SR At 24T o B 5
B 2R PR RE AT RERIZE A ST . Rk
FAL AT APl > B4 21T R (Wang & Qi,
2023), LATREIM A T D AE B AR S IR ES 1Y 3
LG N SE+E 2317 (Maner et al., 2007).

M5 R 4122tk (peer socialization)BRiE, [F] £
BN T D AEARAL T LA S E L . S 15015
BBt S TN HLS, AR A R F B S RE i Al
PEEA 24T NI K (Allen & Antonishak, 2008).
A A 4 IR T 3k — 4k 2 A bR, (A5 B4 45 119
HDEBZ A S H M AR S T LS, B
SR ST N R, J—Jr i, TR R
R g FA AT AR B E W A PR R B s
(Rodkin et al., 2013), i#3Z[FfEfE 4t v REFL & 75
A R AT SR AE B ShHL, MR &
17} (DeWall & Richman, 2011), BIK [FLEE %4 5 %
AT MR (Wang & Qi, 2023)F11E [7] (Maner
etal., 2007)FIHE 53 HIARAG T AH & SLIEF 5T 1) 32,
R A7 WF 58 AS R i R g AT [) 4 4 % S 4t 547 R
4552 M) 25 30 PR A 4B SR A ] 1) O R AR
1.3 REFEESEHSITAHNNEXRE

4, ZHIRAIRFS M ERILEET D

AR 4 5 R4t 21T o A R PR DG, A ST
PRUF P DA SR, 78 A JR AL AA T W5 [ £
fE s 5 550 2347 W SR BE %y B b AR 5 AR
RUPRGE— R B R . — PRI REAY G DL, PR
RUGFAEA BXT A7, AT Be 2 AR ) 1 45 48 1 00 4
PRI Ko T B[] 174 78 A A8E =X T 2 28 0 e HoE 25
7oA, PMTE & SR B et ST ISk
ShAEE,

[F] P4 28 B ) B AP AU SR A 17 A B
BUES 2, taigmsgat &1 e LR ES, (1
KBRS T WA T Be 22 I A [R) A8 SRR X, anir
PR, e A AR 4R 48 K72 335 5 A AE R A 5.3
BlLgs, (A5 ARTE 50 W N JCIk Rk Rt 21158,
-5 B m) A 90 48 5 25 AL 247 R 9 ) B M QK &2 1
K (Twenge et al., 2007). {EJE, [FFFE4E 4 [R)A
SRR R E A SIS SIL, R4 T 4R
ALRE A T K 52 A7 0 i U ek R o A R 48 [ A ¢
R, RSk R gt 217 h,
fEHEEAE ST M & (AN Maner et al., 2007). 5
IEHI—2X, Chavez %:(2022)M9HF 58 WKk, [Al—=4
W, AR [R) A 4E 28 5 2 17 ) o SRk 2347k, (H
TE b 27 WA 1l 37 [] A 0 48 1 AR T B 2 1T 4 B
SR AL AT RGN, kG, AT HED R A
AR T i 43 S T A R A T X [) A 4 46 1Y
(] B P A P SR A R 2 A7 o R B

[F) F 4 248 1) i AR Akl 23 52 i 2R AL 24T Y
KB, AR B, &4 R A A7
(peer status) F13Z Uil i (popularity) ) 5 T R 4 34
(Cillessen & Borch, 2006), X 1] /& H T D4EF
AW e i B A 9 TR PR, 5 g A R AR
m gk S 2 A (Brown & Larson, 2009), [ijfh<:
HEFR . =23 W& L 35 D 4F B R T Y SR I (Volk
etal., 2012), Pz 8 (R A 4R 4 K vl B2 90 1
F#aF ., HEEIEL PG AR, R
TR TR R AR B (R RETE AR O B A i
() & A5 O L A2 o SN B [F] A4 2 K P
2k B ECRARIY T AR, AT BRSO i Ak AR AT K
3B HZ W R IH B IR R AT O, R 2 s/ 5
15 IEAH N ) FRAR AT A (Waldeck et al., 2015; Williams,
2009), [AlEF, [APEEZa 0 b A B a7 /D4
R AN W] BE P A R Y R AE B S MR A 234 T
*E &L UERR (Wentzel, 2014), 155 DAEK B =
S H RIS, BAWG T A ST NI KR
(Allen & Antonishak, 2008), £ |-, B it ia] s,
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[F] P9 28 1) b T 3 n] BB X SR FE 24T 0 1 A R 7
AT AR R
14 SERZFSZERRESHREMNZEERX

FHSIT AR

BRINGE R R Ab, SRAL AT M= Ak 5 K2 5
WE—P I -G RS B R SR VTR G
(Harbaugh et al., 2007; JE# 5§, 2022), X 2L fix X {7
TZ R ZoTny RS eg -, HIae2 2 Bk
Z 45 FL N 42 (Dreher et al., 2009), Mk, FisT k
RGO H 25 Z2 W feia fife i 228107
B SS EAE2 AT O 1 EE AR e R ], A LS B
7 B 3 #1835 [H] (catechol-O-methyltransferase,
COMT)., D2 AYZ 137 (&3 [F] (dopamine receptor
D2, DRD2) Ll k& £ [t ¥% iz & % [N (dopamine
transporter, DAT1),

COMT J: K gt JLS My i S 0or FH HE 56 RS Wy, 17
TR 2 D R A R R e 2 BT . b COMT
rs4680(Vall58Met)5f 158 5% i T dmtith i R HL TR &
HE 452 R (valine, Val)3!| £ 22 (methionine, Met)iy
B, i COMT [ PER#AIL 3~4 f%5(Lachman et al.,
1996), M1 -5 BN P G H 2 [ 46 - 2 0 e 5 1 7t
. DRD2 SLH 1 5t iy D2 B sz ik, Hrh
rs1079598 {7 i 1Y C S50 KPR 5 AR 19 AR B A% 4 D2
ZARTE A & (Ritchie & Noble, 2003), MG
il 22 U0 Ji f ok B8 R, 0 PN O v T 2 L
i, DATLHEMNNL T 5 SR @k p15.33 X, EE%
i F LUK (Pinsonneault et al., 2011), DAT1 J& K 1
it 2 LU R, TR 5 il 9] B2 ) 22 L i e
12 PG U 5 M wig FBE, - AT 900 45 i P 22 2 g 7%
AL 3 uRAE RS X rs27072 {37 5, T SR (7 3L e C
S5 A7 e A Y B B e oK, MNITTAE 28 fih b S0 A
A5 TR 22 T i, /b 5 S ] R Y 22 L i 5 B
(Pinsonneault et al., 2011), {ELf5345 H 172, COMT &
. DRD2 A F1 DATL JEPH AT REIFAE 10 57 A
AT RRAEL, MR AFAEIR S RO . B Nsh Yt oE B,
MR DATL JEIH S, /NELEY COMT R D2 2 k3
IRIKF H B 75 Ak (Giros et al., 1996), XM =
ANFE LA (8] AT BRAFAEIR SR8, SR 2 Bk R 40
I ZIRE

WEENE, ZUKERGHENS RMEELIFE
M7 AL ATy, R AR S R - BB 52 B
FH o AR P8 455 A W 0% (biological sensitivity to
context) Bl iy, 5t 1% 5k R 5 B AR 3R 5% AU M 22
SEREUE I T PR S0 BRAT R iE A R O AR, HIE

PR 3 -3 5% 22 B A (Boyce & Ellis, 2005), 2k
A #h 2 A BEE ST TS R, i I 2k R G- H A
3 1% T FE Bk B 23 5 B0 PR T PR ) SR
Wafili(Somerville et al., 2010), COMT %£[A . DAT1
KL F DRD2 LK 43 3l & AR 3Rk T RIAT 2 |
i BOIRAAR B ik 2% 22 45 (Lewis et al., 2001; Matsumoto
et al., 2003; Noble et al., 1997), At = Fp 3L A [ia] it
PR FH 23 52w i % 3R 0T A 3 B D Re,
SR I A P B 0 v il =30 2% B G AR D RE, R
H ik — 31 2 R GE 0T A1 S BR 58 EA IBOTE B I K P
(Schott et al., 2008), F [Mij Br A8 AT Hh FLER 5 H1138L
(R o AT ST 5T R S 2 2 i 2 4 B R O
PRI HURME L T 2 FF(Davies et al., 2015;
Janssens et al., 2017; 7%, H3CH, 2019),

SR, ELAA ] ol 22 5 Jhe 0 P ) i DR X B4 EL A
R P P AR A T il N I 2 Rk B MR
BT R, R 22 T e & 1 5 BRI 0% A G ik
XA aem £« U B»E R Cole et al.,
2013; Delaveau et al., 2007), B[l =5 F1 45 9 i 4
2 WM & ) S R I A UR M. T,
HUA Y il 5L 22 T ek B 5 22 10 i 4 49 06k P A [
RIAES AR ki PR 2 L g B s A <8 U 2R T IX s, A
TRA SR S A UM, (2, TED
AP LI SR il N B I 22 L ek B2 149 10 2 1 (Waahlstrom
et al., 2010), FIRERLAR & . IRZ & AR G S50
FERIFEE U AV R R R hnE, MR B 2 R
GrILRDIREM ARk, PR AR SR AN X B 22 B0 e 7
P R IR %o B LA O e ) BB M A LA R

Zi b, AW R FH 8h A & SR A A A 22 BE R A
JE R, FHEE DA R A PR 40 2 K S A =0k
FAL ST R RGE W, DR EZ B RG2H
P 24 (COMT, DRD2., DATL)7EH[u] 18 45 1
o EZHUTLUT R : ()& FRYEit 2178
] A4 28 1 — R SR B (2)F D AE L [R] FE4E
4 1) 5 AR SR At AT Ry A AR AR SE R (3) %
EE R 2 W B e R4 50t 41k
R SRAEA R E VR

2
2.1 #ik

AWEFE N N — 30 L3 7 AR K R R G R
BH BT . AR ET AR R R 2 AT
L RVRESE R B R AR AR, PR T A A B ) h— 4
i 1078 & N IRAIPER, TERFHEFEWEE =
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2 PE IR 28 5 254 ST R, B IPEE] B 1
4, BHELBEE 3 4, PR —AE LI B hs
R ME AL AT TR AL, Rk A 432
2%, IFEDUER R (N = 1044) 3472007, D%
R PER B IR = 3O)EFEMR TR LR
FEEFAED: ¥ =0.001,df =1, p=0.99; FKEEitLs
ZFHLAL: 1(1068) = 0.28, p = 0.77; ¥IUhAFE#:
1(1023) = 0.42, p=0.68; T1 [AIfEHE45: 1(1075) = 1.57,
p=0.12; T2 [AfEEL4: 1(1075) = 1.32, p=0.19; T3
A4 t(1701) = 1.64, p = 0.10; T1 =447 M
t(1058) = —0.56, p = 0.58; T2 sE4E&47 M1 t(1075) =
—0.07, p=0.94; T3 ZE4E&170: 1(1070) = —0.32, p=
0.75).

AT R AR A 1044 A, T1 W B4 IRE I
H12~15 % CF4EIE 13.32£0.48 %), @523 A
(50.1%) BRZHB K FIEARR AR, E& &
34.1%, AR HEh P E#E g 53.1%, & T
TN 11.3%, SOOEZHR KRR AR,
Hihi 44.3%, ARDIT HE UL E#E & 45.6%, =
PLRUF A 8.2%. JLE R EH WATE 1000 JTLA T
fId 1.9%, 1000~3000 JCZ[EA & 20.7%, 3000~
6000 JCZ[H] 1Y 15 47.4%, 6000 JCLA F Y 28.1%,
22 MtRIEA
221 [E#iE

KRR 24 R D7 D4R Y IRl AR 4 . oK
S W B B AR N = XK A [R) 2E A R 2 A [
PEAELE T bR o X BBl B 4 24 IR B A T BE S
WHRUEAL, VIE T AN R BE 3 /D AR 3 44 20 Byt
%, 2 M8 Cillessen Fl1 Marks (2017)#2 i %) 5 1 %t [\
PRS2 B R PR R A A 75 B o A, 4R BESGHAT (5
RBOTH, ARUFFA PR R AR L e = ASA ] 5 -
1Y) Cronbach’s o REIEFE 737174 0.63~0.98.0.75~0.96
1 0.60~0.96,

222 BVEFEHESITH

TR R S T N NG SR B LEAE ST
PF-7E F e (Tremblay et al., 1992), KR PEE
AT A A LB D AR R B B E
HEA R ESUZEAn: sk3cs 4, 2021), BT
AR AR A —BUEE I H, B Ar gl 555
Ji PRl 3 A1 FEAS ] B0 BEZ (B2 PN B A0 15 38 B 1Y H bR
AL AR B bR ), A EE PN A R
H 5 g e BR ) 36 v R A A H R AT R 3R 8E, %
BEH N BEALIE P 0 B R T e . LA F Ik
VEAE 0 32 P4 1) AR RE B NPT i 22 () s, AR

FER X FPIEE B ERA T =8 H—, H
FHEPAL R M LA A C S 5%a8TH, Tt
HOEAA AR HArgR, B ArpliliE N2z o B
A B, O T AR E R, ARIFRRLE
HArp il vr e [ O AL B Anpkil . L=, gt
PERNRIPEEAT IR E, W TR DER N, &
AR Z2 5[] v R AR AT e AT, BRI EEEE,
AT DL A M PP H AR AT R R, AT 2
KA AR BbnF VHERS ST E, 75— ERE
R T AR R =, TR EH
PO R e SR NVA SN S I F A S ooy it 2313 B
17, BRUEFAERR IR . ORI AR, T1 BF
Gkt H ARl A 7 v 19 TR A A BGE FBL 2 3~19
NCE¥IANE10.76 £2.27 N); T2 BE I H b
ATV 1Y AP N B 2 4~21 NS
10.62 = 2.97 N); T3 BE P ARSI T2 119
R N BGE B 3~20 A A%010.01 £2.50 A).
At S AT I AL EE 8 NI H (9 e 7E B AT 0o M
TR RN, AR B« G 43 51lE 0~3 43
e, R —AZ I e — 8 H AR
PN R B A5 53 13553, 1E 38 BR R e 108
H EiE5 . T1~T3 E4E247 81 Cronbach’s o &
o514 0.98. 0.95 F10.96,
223 REMSEFiL

FIEEFT 22 BF AL (SES) i A FE SCAL R . &
BERROY B FRBE WA G o e A ACREHRD AR H5 5RO 11
LA F AR =2, RER%CFKRLA
L7 RN | s A S 2 N s o 71| BT
1~3 73 EEZHE AKFELE Y/ NESU/NELTR .
Wb IR “Emh bR (EE R s
Ay “REEEHEK . R “RFEARBEFI“BE5R
A ) N2, ARl 1~6 43 FRBE T ICA
1000 JCLA R F]<8000 ST LA - 4EEBE 1000 JC& 43
F—2, 4l 1~9 4y, ZIE AL (Cao et al.,
2018), KA RESCARRERE | AR S Z BE WA bR
fBJE M YEAE S SES #6545 SES 1940, AERK
BE AT 25 48 U A s
224 SZBRRAGERENSHHE

TEAEAR T AR | AR AN A EE R A R
MIRTHE T, DABEG R BN SR A 24 A Bl (0 MR AR AR,
B AREE 2~5 ml MERREAS SR 45 A% Fic RS A T,
BRI RAETT 30 B AREEE R . oK. T
Tl WM, & bE 38°C LU BRI IR A TR 4E,
TERAESE UG B A FEAR T, YT AR E



588 1N B

L

57 %

FRifE BBl 5 LA T HORT R A o SR MR VRCRAE 1 7
A D4E ) DNA FEA . Al Sequenom (San
Diego, CA, USA).UN F 3 i 4l Bh Bl /v 2 AT
i} [8] (MALDI-TOF) i 3% °F- &5 % COMT rs4680 .
DAT1 rs27072. DRD2 rs1079598 £ 25440 i -4 T
DNA HU53E A 435, PCR 51914058 : COMT %
[H: forward 5°-ACGTTGGATGTAGGTGTCAATG-
GCCTCCAG-3’, reverse 5’~-ACGTTGGATGTCATG-
GGTGACACCAAGGAG-3’; DRD2 #:[H . forward
5°-AGGCTAAGTCCTCCTTCTAC-3’,
TCAGGGAAGGCTTTCTAGAGG-3’; DAT1 3t [H :
forward 5’-AGAACACAGTGCCCCTGGG-3’, reverse
5"-AAAAACGTCTAACTTCATGCTGTCTG-3’, PCR
R EA M . 94°C 15 min; 94°C 20's, 56°C 30 s,
72°C 1 min, 3t 45 MG, 2 72°C 3 min, Bl
2 7 BARR AL AT )2 v, I MassARRAY Typer #f4:
RG(AT 3.4)58 FEH 73 B4 Br o AW i fifi
4G - 15 A AR LA 5 0 P SRR (R A o B
R > 97%).,
23 WIRERF

WS Zead e B AR B DY S WAL HE . 1
Je, ABFFREAEHATEAR AR RS, BRI EIA . IR
FEACRAE . DNA 4250 73 B R S5 A O A5 B 0
BRI AR . M AT DAEAR N, 3R
3 =7 IR [F) 2R AT B W o AR HIFST B ok
FE 5 56 D0 78 5 29 PR 283k 7™ A 35 IR O PR 2 BF 5 AR
Fikwml. Hk, HEFESTT R FEIEL L
BEYC R B AR, Hoh i AR AT R
) PP iR P, [R)PF i 48 5% ) £ 45 44 25 000 9,
it 235 AR ) 2 24 I I AR ATE 9 70 B W4 o
R FE L SRR M MR T D Rk
(A OR28 ME 45 7 TR EA T T ™A R s i), AR [
GBI TR, XHEZE WA IR 5 . 5
=, TSR — IR RS VP45 9 J5 — J& 9 DA BEG hy B Aar
FREWIAMERAEA, B AKRE 2ml DL F,
24 HELEBS S

e, A =ANEHZAYEHTT Hardy-Weinberg
ST ARG 56 R R O G 507 A [ R A (1] 7 DGR
Hk, R R ELE R REN R,
5=, KRR ST O R SRTE 3 AN IA] S A A e D
SEAETE TR LS, MR L BOE 8 SFE AR (K 745
P AR ) 585 SR A AL (K] 1~ 1 far S (] L iR S5 (AR Y
(T AR5 [F]), # ACFI Al ARMSEA /N T
0.01, WIZRBH 241247 Ry 0y I o EL AT 15 B[] — B0k

reverse 5’-

(Chen, 2007). P4, #4HJC A 1F 0 A8 f 1 R AT A
(latent growth modeling, LGM)4 T T1~T3 & /D455
oAt SRR L R — kSR S, A
[ P AR 48 5 F D4R R AL AT A AT IR R R K
R, B [A R 4 & AL 5 F DA R ST N
RIBEAHIR TR . BN, RN HG5H T P ALK
95 2 e R gt 22 5L K B oy e MR dE 4 5 ok et s
170 R RBII R AR o 1 S e ar SR AR R (2 2
)1 = e I A 25 R i Rl o el S S
1), BifiJ5 78 FEL A (0 FLfly | 7 B AR 5 [ AR A
(FRE o3 1 SR e A B AR R B S, 34k
PRI 5 AR S IR R Ay B, U A LRI
o1l R AR 4 5 At 2547 R R R SR Y 22 =
W2, W PRI IR e 25 B, H8¢mrdl 51k
ST AR B E 22 RINEEIE . B£T SES (Yao &
Enright, 2023). P:5(Van der Graaff et al., 2018)5
AL AT AR W2 OCHK,  FIR A h K SES
PRV R A, e, T DA
KRBT SRENE, T RINEURES P (D)%
Z U R G Z I B e e SR &, it 4 il
V728 1 A2 LI 5% 22 6 TR B 43 B H 5 [ A4 4
R . RERMIEE I, DL 5N B kI &
H 5 R . RIS BN Rt 24T &
SR B (2)FAEA L AP FREA, i
AT N ER IS UE A TG 53 B (UL 28 AR 5% ). R SPSS
22.0 Al Mplus 8.0 BEATEHRAL BRI, SR ARG i
Y #e AL AR Al 31 5 (maximum  likelihood robust
estimator, MLR)Ab B I {5 .

3 4

31 =#EREFFENEREST

WG HEL ) COMT rs4680 . DRD2 151079598 .
DAT1 rs27072 BRI BY 0 AT ANER 1 fioR, =AM
FEN R A £54 Hardy-Weinberg “F-(y%s < 2.06,
df =2, ps > 0.15), =AF R LM B S FL A
A B (minor allele frequency, MAF)Y KT 5%,
BEAN, =AM 2 R FEAE B KB (s < 5.41,
df = 4, ps > 0.24),

R AN A3 417 1) 5 /50 22 B I 5 AH O 9 S5 07
FE R B (COMT: ValVal = 0, ValMet = 1, MetMet =
2; DRD2: TT = 0, CT = 1, CC = 2; DATL: TT = 0,
CT= 1, CC =2)#tF7L k4t Witk ARG HE A
P BNy . 2B RS 23 A BINaE ik o
(n=11,1.1%). 1 (n= 82, 7.9%). 2 (N =268, 25.7%) .
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*1 ZERRAZERSFHER

o Gt 77 =X
175 MAF H-W ()
0 1 2
134680 25.2% 2.06 (p=0.15) ValVal (593) ValMet (376) MetMet (75)
1s1079598 43.8% 0.76 (p = 0.38) TT (337) CT (500) CC (207)
1s27072 22.8% 1.41 (p=0.24) TT (61) CT (354) CC (629)

T MAF fRRIR B 2L 0 A 513, H-W 3 Hardy-Weinberg “-ffif

3 (n =380, 36.4%). 4 (n=233,22.3%). 5 (n=58,
5.6%)H1 6 (n=12, 1.1%). Z 3 H B st R H
AR fiki P 22 B
3.2 #HiRMESIT

HAREYIE . AREZE A RELE 2, 23
P 20N 435 =A™ B[] A% [) £ 4 4 2 R A7 7 B 3
G, HEBR T I -RBEAH G, ST R
5 [F A0 A FEAS (] B[R] 0 34 52 3 A A G . 7 D
A AT N SRR 4 3 B h SR R
PR BEA t K5 s, E AN, oAy
HAE KRB ST R (s = 16.01, ps < 0.001)
DA ST Y [ B 2 7K SF-(1t)s > 4.22, ps < 0.001),

33 NMEHFEEKEK

XA AT ATE 3 A AR A G i 0 e S A
BEATRE IR, AR OB A G HARAL | 55 55 (HAAY |
SR SRR ARG 90 S AL 234 T A R A [ R TR] i i) 0] 2
77 %5{H (Cheung & Rensvold, 2002). 25 5H 2R (3 3),
ACFI fil ARMSEA /N 0.01, RIAARDIFE k4
A7 2R A £ ELAT 15 B (1] 9 — 20 ME (Chen, 2007)
34 FEHESTAM—MERYIE: TEMEHED

AL AT A TC AU AR w I KA R G 4R
PRI 4 FroR . S5 5 WoR, AR R # /D47 oEit
AT NG KK 1.61 (SE = 0.02, p < 0.001).
T1~T3 FttSAT N BLMEE K BT FR = 0.20,

*2 WRSEUTEHEXRHEER

A M D 1 2 3 4 5 6 7 8
1 SES 0.00 0.77 1
2 ZEHEmsy — — 0.01 1
3TI [FfEfE4E -0.14 0.75 -0.11"" 0.01 1
4 T2 [AHEE 4 -0.12 0.78 -0.06 0.01 0.70"" 1
5 T3 [FlfE4E 4 -0.08 0.83 -0.07" -0.03 0.64""  0.76"" 1
6 T1 Ett 4347 R 1.62 0.53 0.09" 0.07" -0.40""  -0.36"" -0.33"" 1
7 T2 FEASAT R 1.79 0.47 0.06" 0.05 -0.34""  -0.41""  -0.34""  0.737 1
8 T3 AT H 2.01 0.42 0.09" 0.04 -0.31""  -0.33""  -0.3777  0.65™ 0.73™ 1
H: "p<0.05 " p<0.01;"" p<0.001,
x3 EHSTAHNEEEERE
Ay CFI TLI RMSEA SRMR ACFI ARMSEA
LB EBI M, 0.925 0.904 0.098 0.045 — —
55 S EALT M, 0.923 0.908 0.096 0.050 -0.002 -0.002
SRAEME T M, 0.922 0.892 0.104 0.126 -0.003 0.006

T JEAEEMR M, BOE 3 YIS AR AH R Y BS54, R fo i B 7 56 AR ) ER AT, S5 S5 (R R M B T 25 A5 (B 1 Rk il
L BRE P AT B AL (R, AREE A PG SR AR M T AR il b i AR e 2 A

R4 FHRTAH. AFEALEFHEBETEE KRB SIER

FME RHR x2(df) CFI TLI RMSEA SRMR
EALSAT R 1.61(0.02)"" 0.20(0.01)™" 6.56(1) 0.99 0.99 0.07 0.01
[F] A4 4 —0.14(0.02)"™" 0.03(0.01)" 0.49(1) 1.00 1.00 0.00 0.004

. T p<0.01;"" p<0.001,
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L

SE=0.01,p<0.001), #Hi(c®=0.22, SE=0.01,p<
0.00)FIRIH (6® = 0.02, SE = 0.004, p < 0.001)[Y 72
S LB I A AR T 22 5 . AU R R 2 [R]
FARRREL R EL r = -0.58, p<0.001), FW KR
AT NRIIE AT By, HE G g
35 [EFEHN—MARHIT: THEEFER
[Fi) £ 45 45 11 0 2% 1 08 AR i 3G OB R UL 48 b
W 4, R BIR, FAEE L 086 K7 8 -0.14
(SE=0.02, p<0.001), TI~T3 [0 45 5 e P bt K
BABIE =0.03, SE=0.01, p=0.001), #iE(c*=
0.43, SE = 0.03, p < 0.00)FIFIHE(c* = 0.06, SE =
0.01, p < 0.001)F 748 5 35 52 B BH 4 A% -4k ] 22
S BRI FRRR AR A il 2 (bR AL R 5L r = —0.10, p=
0.17), M [FIFEHRLE 1) 46 /K7 S35 R e ¢
3.6 EMFIELEFHSIT AN FITEIGKEE
PIVESIFT SES S 45 il A8 £, 5t P47 0 AR f 4
KA R ML SR ST R . PATIR
AR RIS BT (o) = 113.31, CFI = 0.97,
TLI = 0.95, RMSEA = 0.07, SRMR = 0.06)., 53140
K1 R, ZEERGEZIEH Bnaxf gt a1 h
IR (B =0.05, SE=0.03, p=0.07)F&HEP = —0.06,
SE =0.03, p=0.08) Y AW YA b 3[R FE4E 48 1Y
R 2 G WO SR AL S AT A IR (B = —0.40,
SE = 0.03, p < 0.001), 1E[A T FESFT A RER
(B=0.19, SE=0.05, p<0.001), BN[E]{E4E4 0] HA
KR, F DAL ST R AT, 2%
FEEAT NI B[R] 2 R 3 B )

MGPS |

Nl 005

TR o0

impeine

—0.40""

M EAE 247 A RER (B = —0.24, SE = 0.04, p <
0.001), R[] £ 45 4 34 < o B2 b, SRAt 47010
TR R R
37 FHE/EFEHSITHERTUNXR: &

BREzsZZERZENSHATIER

K Z A S5 5 ALY, 430 LA 22 56 K 3R 4y
YI{E(mean = 2.92; fK5341: n = 361; =H534l: n =
683) il v £t (median = 3; flkr4l: n = 361; &4
H: n o= 303)RhRiER: 2 FL R B Rl o Sk i o4l
S50, 52 B R 23 H R a7 R e
Y 5 A AT O R SRR R R . S IR
FE R B4y 41 A8 R AR 46 3HE (BME: Ay® = 0.46,
Adf =1, p=0.50; H{i % Ay = 1.51, Adf =1, p =
0.22). RERIYME: A =3.69, Adf =1, p=0.06; +
P Ay? =243, Addf =1, p=0.12)LL S E#S1T R
B A = 3.28, Adf = 1, p = 0.08; H %
Ay* =3.85, Adf =1, p=0.05) . BLEREIIH: A = 0.36,
Adf =1, p=0.55; FHREC AY =173, Adf=1,p=
0.19) L AFEE R E 2R

DAIE R b R 53 s L AR 22 5K B 4320 1 45
IR, BRAAA M, (/5 53 4 FIIR 53 2 AR A 43S
BEAR A R AL T IS AR A R A M, (8 AR 53 2 AH
() 48 R BRI E 3 A (M: o =132.95,
df = 32, CFI = 0.97, TLI = 0.95, RMSEA = 0.08,
SRMR = 0.07; M,: ¥* = 153.52, df = 39, CFI = 0.96,
TLI=0.95, RMSEA = 0.08, SRMR = 0.07), Satorra-
Bentler R/ 225K KRPMIE 5), A M, 5 M,

TIEHSFTH

\ o e
T2[Ef4E4 ;
-0.13
N \o

Py

\ T2 AT H
/N o yO\
T3[R 2 R 3 2 T3EHSATH
062 -0.36
7002
SES
El 1 [FfEEL S 564t 247 R AT i b R AR A

W B RECHAREAL R B 1 e 1 e znn 20 BN AR IE 48 RN AL AT R IRIE, s wrme s samn 30 T FIFEFE LS FE 4L 25
1T RHIIELR, MGPS RARZEE R G LILH BINsr, SES FaRFEEMS&T AL WA MEMTEEAE =0, L4 =1), TH,



%4 M S ZURARSERPAYE R SR ST N R PATIR AR 591
x5 B. RsEERZEMHPATFTEEKENSHALLE
FRE A2 $2(df) CFI TLI RMSEA SRMR Ay} Adf p
VLA bR
M, 2 R 132.95(32) 0.97 0.95 0.08 0.07 — — —
M, AR S [ A A 153.52(39) 0.96 0.95 0.08 0.07 21.08 7 0.004
M; S S yita 131.17(33) 0.97 0.95 0.08 0.07 1.08 1 0.30
M, i jis—S s 151.78(33) 0.96 0.94 0.08 0.07 61.10 1 <0.001
M; PR > e 133.64(33) 0.97 0.95 0.08 0.07 0.14 1 0.71
M SES—$ sits 133.91(33) 0.97 0.95 0.08 0.07 0.44 1 0.51
M; i1 wns 147.34(33) 0.96 0.94 0.08 0.08 11.46 1 0.001
M PR 1 i1 134.94(33) 0.97 0.95 0.08 0.07 1.62 1 0.20
M, SES—i s 133.80(33) 0.97 0.95 0.08 0.07 0.22 1 0.64
Mo LTS s 152.49(34) 0.96 0.94 0.08 0.07 18.80 2 <0.001
11 gie
VLA S 5k
M, 4 R 111.57(32) 0.96 0.93 0.08 0.08 — — —
M, A% A TR A Y 126.08(39) 0.96 0.94 0.08 0.09 15.50 7 0.03
M; S H S yita 111.95(33) 0.96 0.93 0.09 0.08 1.68 1 0.20
M, i a8 e 125.77(33) 0.95 0.92 0.09 0.08 24.16 1 <0.001
M; PR > s 111.91(33) 0.96 0.93 0.09 0.08 0.01 1 0.96
Ms SES—$ sits 112.43(33) 0.96 0.93 0.09 0.08 0.52 1 0.47
M; i —i s 120.84(33) 0.96 0.93 0.09 0.08 6.71 1 0.01
Mg P 1 ez 111.95(33) 0.96 0.93 0.09 0.08 0.13 1 0.72
M, SES—i s 113.38(33) 0.96 0.93 0.09 0.08 1.40 1 0.24
Mo LTS s 124.67(34) 0.95 0.93 0.09 0.08 11.61 2 0.003
141 its

ZR W E Ay =21.08, Adf = 7, p = 0.004), ¥il£
Fe A BN 53 v 43 AR o3 41 Tl PR 4R 48 5 oAt 21T
HRJEAEACRI R 22 7 W 2 . B My~M, 7EAR
AL M, R b, 20 BRE A B AR AR A . 45 R R,
BEAL M, (BRE [R) A0 26 00 8 BE B R 4 S 17 R bR
() AR AR 45 ) TR M, (BR A2 [R] B4 268 1) R 3] e
ST AR AR AN 2 ) SR M 22 53 3 (M vs.
M;: Ay® =61.10, Adf = 1, p< 0.001; M; vs. M: Ay’ =
11.46, Adf = 1, p = 0.001). FifiJ5 [a] A PR 5 R AL 46
(AR 2 At ST AR | AP0 2R A2 40 Tl A 25
(FEAY M), FEHL M, 5AER M, 22 554K 8K 825 (M
vs. M Ax* = 18.80, Adf =2, p< 0.001), il £ 3
11 =T 2 NS (A 2 = B ¢ A i K 2 2 G = S
AL ST B . RPRMM LR LR EES .
BRMF LK 2), T mErHEDE, [Kad
B AR [ R A8 0] LR KPR, HoEAE ST W)
RIKP BRI EL R BB . DL S B R iR 43
. AREEEN B a5 T AR R F SR AR, 1
L3 s A 3.

3.8 HAMESH

KT IR ST A5 A A v S S R e
AT RIS T, B, B2 RGN
SNV RS AR i, 38 I A B AR i 3 B 4%
2N BN o3 B e RIS Rl AR 48R . R Y
& H IR SRR AT R R GE R R . 45 R
(UL 28 R B 57 P81 A, TR BEAE 4 0 38 43 531 £ ]
WE [ FU SR S AT M AR (b = —0.29, SE = 0.03,
p<0.001)54%(b=0.05, SE=0.01, p=0.001), &
Fe PR BN 43 5 [ A4 4E 48 B SR A AT AR
THAEH B FH @b =-0.03, SE=0.01, p = 0.004), X
FAL AT IR AR BAE % B3 (b = 0.05, SE
=0.03, p=0.07), ZILH B4 R LR
FAt SRR BEAEFA B3 (b = 0.03, SE = 0.02,
p = 0.17), WAh, ZIEP Fhnsr i J 15 [ f
i 28 R B 0 58 BT X SR At 247 (b = —0.02,
SE = 0.02, p = 0.39)5%#}% (b = —0.002, SE = 0.01,
p= 0.8V)WFIMAE A B3, JHH 3K Bmsy
TR K 5 [ A AR 4 R R A AC B R A s AT



592 1N B

L 5 57 &

i 7l

T1[REEL

L0577 (0.64™)
| 0327037 "~

20,50"(<0.36™) "~

TIEMSTR

T2[RfEEL

>

TR N

T3PS

0.09°(0.06%) .-~~~

=7 7-0.04(0.002)

| T3-SR

K2 ZIEH e AR R AR 2 5 Rk 247 o 5P A7 i B R (1)
T FESANARAHSE, SN R HSEG o AR 2 S 3 A I

gaeill

T1[RAfHEL

0.57"°(0.62""")

TIEHSFTH

T2 R

T2EASATH

T3[R

/,/"%3.04(—0.12)

T3HASATH

K3 ZIEH RN . AR R AR 2 5 R Ak 247 S 5P AT 3 S AR (P 2 %0
T SN HEEL, #5 WA E T H S S S IR 28 S W B AR I

SFREPR TN AE IR 5.3 (b = 0.003, SE = 0.02,
p=0.89), i — AT FARER ST I 7R (UL 190 25 hi B 5
Kl A2), ZHK R Bk n i 4R 5 2 AR
LK B . BRI, HE T & E 2o
A, AR AL T DA AR 4 1 B KT s, HoR
247 I UE KSR (D s = —0.33, p = 0.001;
b s = —0.42, p < 0.001) H I3 B (D spa =
0.05, p=0.001; b gsa =0.11, p<0.001),

Hk, AE5OEPORBENL S IS TREAR, 7
FEAS 1 (n = 547)FIFHEA 2 (n = 497)7E T W 52 4%
B EWARFERENZEFEER: ¥ =0.25, p=0.62;
ZHEA RN t=-0.29, p=10.78; T1 [AlA4H4E: t =
0.70, p = 0.49; T2 [AJff:4F4: t = —0.86, p = 0.39; T3
[EEE4E4G: t = 0.08, p = 0.94; T1 BT H: t =

-0.01, p=0.99; T2 £t S17°0: t = 0.23, p = 0.82;
T3 #4447 M: t = 1.17, p = 0.24; SES: t = —0.83,
p=0.41), TEPNFHAT R ER L S
AR ST R PAT IR A I KA, R T 2
Y ZE R T AR RURG B, XA ST 25 S 2 A T R BRI
PARTCor Mo SRR, FEWAFHEA, [FfRE
2 () R I 25 A ] SO SR A 24T A YRR, O ]
MEA A7 AR AR, I B[R 48 nY Rh i 35 1
] 90 2% Ak 2547 S B RS . LUSAE RN rb A R
. AR B dl s R Bon, T oA
HAE, K5 H T DA TR B 248 500 46 7K 7 B0s
H RS AT W06 AT B AT L 3G 4 o B b (LA
S5 LU 2 R SR ) o 25 1, ARWFSE Y R TR 4G
PAFHUE
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G 45 2 MG ARG A AR R PR 4 5 R A AT A SRR AT IR R 593

4 e

AW 5T R ] Bl 25 e R £ i 22 25 RLAUF 5 3 X,
R T H AR R R 4 5 R A AT i kR
Bl S LB A OCIE, TR B T Z O RS
Z R Z M EN . 2R Bos, R
[ AR 48 R R AT B R 2Pk B, RIfEE
25 ) 4 7K 7 5 48 R P RE S R R AL S5 AT S Y
KR o B B R AR 4 9] 1E 7K S A S 5L
FEAL ST WK DG, JF Ho e T TR A
FE AT BT S E R i (A R 2
WPk 22 1 orst i ey FIbaH . ZRERG 25
RN S T [FAEHE 4 ) i KO 5 0E AT
WK . BERKEE I O R o A 5 i 2 2
2o (B 2 e & s im0 AR, A I B
PR 24375 /D AR R0 48 90 B /K OF-e sy, LR+
ST RWIAR KT AT L B B
41 BVERBEHSITASEMFIEENERE

AT AR, TR EA ST Bk b
EIRIEK 2 FIHESR, X — TR S =
AR R A G H—, B DA 6E T i 2
TR AT W SR PERE S ER T | BN R A B 1Y A&
JE By B, 1 T3 hn 2R 4 2517 S (Hoffman, 2000;
Hollarek & Lee, 2022); H. = /D44 19 [E 4
"G hEVERB ST MR T EZ R
M43 (Eisenberg et al., 2015); H. =, frE CfbiF 5
T, T RFEIL 2R At SR 51E . Bl
NEE SR 24T R B 3% (Chen, 2010), R E T
SRR ST N R R . A R B EAE ST N A
KV 5 R R R AOOG, RIEAE AT AR K
kR, LR U S . X PTRRE TR AR
AT AW IR K TR T IR A S BEE A S AT MR
R b BB R AR, PR AR i B B P HOE A 2
TR P TS A R, R 3 MU ZE o LA,
AN FE I K BB 24T R ) R A AR AE PR 5] 25
5, A BB & N EAE ST IR K R
AR R o P 20 B0 G RN M i R At 2k S
ATRE P AT INFEE B3 R, ERAER . X
T R M S5 0 T A 58 AR R LA 34, A SRR

FE 53 A B i ) A 2217 R0 8 7K F- (Bisenberg et al.,

2015; Van der Graaff et al., 2018)., %— )51, &/
T I SR AT 2 AT W IR KO B R e T AR T g
VB BEE AT 2 Ry LR, PR B TS Y

FAt AT KR

AT E AR T b E ST ST AR R
B[] A 40 200 10— B R TR B o 2 e A ) £ 4 4 K P
() b TR 4T i 55 7 20 A I ) A A A 19 22 1k K
BT T R AR AR 7 5 R A G D AETEA
Wi EG AR AR AR . A, TR SR
AN BRI R PERER S U AR L B RE AR R IRl
FEAR, R AR 2S5 U R R /D AR T B
TE [R] R REAAR R i) 25 2 v (Brown & Larson, 2009)
HaHF L R ESREEETER A MO HAH SRR
B S (Volk et al., 2012), DX iz 1 [l 40
# K2 B
42 BOERHRHELEERTUNELSIT

A X RIE R R

[F) £ 45 248 1) ) 45 7K T RE W8 5% i) 75 /0 4F SR 4 4
TR AT S IGH HRE, (H P A CHRB AN
[R) : v ) TR 28 00 46 7K 5 B SR A 200 i
KA K, BERPRA B SR EEA ., HET
JIriR, WG E B R AR a1 2F T F AR A EL )
PSS, AR AMARTE A0 N To ik Rk et 247 h,
DAL T ) 45 248 5 R Ak 23 A7 o 9 ) Bk DG B 22 R 17
FH2E(Twenge et al., 2007), {HS&, [AFEHE40 21
SRR AT S BRI B, BRI DR T
PRE Az WA s s . EE R R R, )
2L R J st g in 2Rt 25478 (Maner et al., 2007).
X —WF 5% & B0 Ry P 1 AR O 9 45 R 1 o3 e Rt T
BT R PEFE LX) B4 27 R B BRI A s g RS
AP s AR 22 5, XA s R 338 Kk et
A B [) A A0 4 5 R AL AT R ORI Y &R Atk
ARG H BT i, T 2R A2, [FfRE
Y] 4 KT X 2R A 23 AT A e B 1) T ] 0 A
AL AT GRIR TR AN, BIIK R 45 4 1 75 2>
PR AL ST RS, RN BoE i S AT
R RAEN, PR e (A s AR AR e, ME
DI 2] 3 41 2547 0 Y S K a4, TR, 7E3R
PRAR AN TR IR, NIRRT R

ARG Iy — A H R IR A A4 2 4 4 B
JEE A ] O T A SR A AT N B ER BE  [RIAE AR
4 1) TG HRT g N 2 5 T PR SR A AT I &
J&. —J5TH, [RIFEEL A TSR RE 1S 4R
Kk = 4t 2 BB F R A AL 1T A AU (Allen
& Antonishak, 2008), [ %k 2% H oz 4k 2547 A Y4
KR, I —J7 i, AR REAR A R AR RS
M)A Bh SRR AT o SRR 4 Fr 2 T
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B, 7 AR BN AR O R A B B B RSk,
AT RE o H X 3 o o Ak 23 AT R MR A RN B A S R A
215 L (Waldeck et al., 2015; Williams, 2009),
[IRZS = S AR iy 8
43 SEBRZRGZERZEMSERFELESE

HETHERTHENATIEA

Z e R e KL N 5 [ AR 4R e 00 46 7K 728 55
Wel SEAE AT M R S . — T, AL 2 R
o E A, K2 EREL R s i F 4
[F] FEFE 4 ) GG K P B, HOoRAE S AT W IR 7K T
%, BUHATR 2 Bl & 3t 44 28 B i) M BT B v
AT . BRI R R, Z UM RS
PRI R 351G 22 B g e 3 1 (] o 4 A A i PN 22 B e
i, JF HR e AR 2 B & i 5 MR IR B iU 2
“ffi] U B ) E -2 K &R (Delaveau et al., 2007).
FEF DAR R, BRI 2 U ek B e kSR B B ]
2 TF 5 (Wahlstrom et al., 2010), 7] GEfif5 w2 5L A
BN (5 22 B R ) 0 7 /D4R ik B 22 L e
s, DA RRAR 1 H PR SRk, iy X T 22 2
R R oy (IR 2 B & ) E A4ENS, HakZE
L 2 P RE MR L4 8] U AU T, H 22 T ek
T I TR B PR B AR ) IR R . BRI,
Z H R RNy AR AR T2 5 2 B0 ih [ £
TR 20, NI B AR BRI 46 Rkt 2K .

T — 7, 22 U FR G DR A R R 1 [ R 4
WGV SRS AT A K E R o BRR I
i, SRR B HAR L, K2 AR R
G5 W R AR e 00 G KO e, HOoRAE ST
WK HBE TR, GnAGRTIR, #Eak Ik Z K B n 4
/DA DR i B AR 2 T e Tk B A T e P KT T
B A &) 88 UK (Delaveau et al., 2007;
Wahlstrom et al., 2010), K tt, 438 %2 ¥ £ [RfEHE4
B, S T U ok HL R i R AT R PR O R L, fiiEC
105 21 K J sk B v 8 25 41 2317 2 (Maner et al.,
2007), MM EPIGK ST i, b TA
FEI R BRI R 2 R B, AT 75 1
H G 28 2R B 1) L IE 2 KA i U &
Ik 2 U 5 IR ) s BAE R . [RIRY, i
o $ 7R it — e R Bl 2 i IR 38t A% 235 ) 190 B 45 50U v
SN M AR IR AR T A A N AR B PR B R R R e
B #0552, AW AW £ B R G I <R 455
L H AR Z: T AR R Z 5 W 538
BRI HAER, MiAEH© & R HrBeAT fig 2 91 AN [
1) 55 PR - A B AR I HIL A o

e, AT A LML B R G5 e R AR
2 A TURE 5 oAt S AT Ry B AR ] R VR
AR N TE R FEOZEE R R, H R L 2=
UM AR T —FP T R R . MARERER T 3h
575 b 2 7 AN A7 35 DR R (1 I 6T S ) 35 L A 3R
TR, T ek S5 PR 7R 5 e AR ] 1) SC B (K ageyama
et al., 2022; Meaney & Szyf, 2005), Hi il #E%0, [
PEFE 2 1 T3] BE 5 | S 22 T e R G ik A FR L
e B A fk, AR EL N T Re Jovk B # ik, i
T AN [F) B PR A AR A R i 22 5
44 WMERBRERR

AR EA —E ISR L, H—, &
WS R RS, AR T R E 4 5 kAt 2
AR B ShA 568, IF H R T R a4 x] 54t 4
A A B4 TN A i i 1) & JR AR AR AR, kg B A
AR S M A JR AN T 43 [R] B4 A B AR AR S T B
PR . o, ARFGCR 2 B E R, s
TR YA IR —— 2 B R G
FE R B4 4 5 55 4t 247 R 2l 28 S I rp i 98 1 1,
Shy BHLfige R JR i < — PR 2 B B s AR R R i
i R 22 SRR AL T R o =, ARWF5ESS
X H DR R R E L B —E R,
AR R At A7 R SRR O, JF Hix
B R R R i 2 R R B2 ik, (HJE R
IR SR 24T VR B BE R (R 3h A28 4k, A
Vb3 T () A PR 0 BRI 2 e T T R B R T
TS B A R S R KON o I Ah, AR5 DR — 2R
Besg HHLHIZE R 7R, IRBE SR A7 A2 B S A
25 591 HonT gepE R ) sh A28 Ak, i R RIAS A ) T
PRI P e AR AE 22 5, ARG IZ SO A
IF] 2 J By B A B[] 35t A% 38 AR 5 T 1005 26 1Y
VERCEE .

ARG EA LR, 5 —, ARAFTRAEE
Z 52U s G S0 = A DIt s %
FOEAL AT A Z RN -SR], AREmE 2 E
W R GE L AR B, ARRBFRAN T 5 2 K
RG I p RN B RGP R A0, DA
SRR ST s L . 55, ARWFRER
XA R EAE AT A WA B e . BP9 s, A
[ M SR d b A7 i, BRME B4 4T vs.
B & MR L AT ) TR AL - IR LT EAFAE 25 5
(Knafo et al., 2011), PHUCAHETESS S 0] GEMELIHE
ST LRI R ST . 8 =, AR R R
[ A 4 5 254 2 AT R 56 R o AT SAT R




4 4 e

G 45 2 MG ARG A AR R PR 4 5 R A AT A SRR AT IR R 595

KRR TR AT RE S M W) 4B 46 1 A e #a #5(Zimmer-
Gembeck et al., 2005), H-EHIIA F4ESF7 R 5H
1 2 Z PR A AN [R) €0 3 1) 1 25 Ab 3 N 35 Fn AE & e
() B A B OCIR, A SRAH S AT 5 SR FH 28 S i 5 A
KEWHE AW KR, M, HFEHDER
SERAT AT N R R RN [R) R A i A 1) GBI, AR E
FEAN DR IX — B 1 A S B B, AN RE 4 T 2 1) 5 /D>
EEAESAT N R L 0 R R, an R Kk
RTINS B & SR A, P, AW TR R Y
K FZRA5E 2R S5 PR — A58 AL 1) 2 75 3 FH 4 At
JEBY B 75 AR R IR 2, et R,
AR R S AR AT A S R R R
A8 fk(White et al., 2018), ASHFFTAL LA A D 4E K
PR, TCER R AN F ST SR AR 48 5 a2
17 Rk B A SO R 22 7. Jm, i
HH 1A% WF 98 1) 0] EE R M A2 B TR OR B 2 1) T BE
(Dick et al., 2015), BAAARMFTIHAT T NFFEIEF
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(School of Psychology, Shandong Provincial Student Mental Health Development Center,
Shandong Normal University, Jinan 250014, China)

Abstract

Prosocial behaviors—actions intended to benefit others—are critical indicators of adolescents’ moral
character and social competencies, and form the basis for societal harmony and cooperation. Adolescence is a
critical period for facilitating prosocial behavior and internalizing prosocial values attributing to the ecological
and biological transitions in this stage. Particularly, peer group changes and the increasing importance of peer
relationships during this stage provide both risks and opportunities for the development of prosocial behaviors.
In addition, adolescents may exhibit differences in the degree to which they are affected by peer experiences,
which are often rooted in their genetic predispositions. Recent evidence indicated that the genes involved in
dopamine neurotransmission and metabolism act in an additive manner to influence sensitivity to the
environment. However, exploration regarding the dynamic trajectory of the relationship between peer experience
and prosocial behavior and whether the dynamic relationship is moderated by dopaminergic genes in a
longitudinal framework is still lacking. With the adoption of the multilocus genetic profile score (MGPS)
approach, the present study aimed to explore the dynamic trajectory of the relationship between peer rejection
and prosocial behavior, and whether the dynamic association was moderated by dopaminergic genes.

The participants comprised 1044 adolescents who were followed up at the age of 13~15 years old (mean
age 13.32 + 0.48 years old at Time 1; 50.1% females). Adolescents’ saliva samples were collected at age 13.
Peer-rated prosocial behavior and peer-nominated peer rejection were collected at each time point. All measures
presented a good reliability. Real-time genotyping was performed for each participant using MassARRAY RT
software version 3.0.0.4 and analyzed using the MassARRAY Typer software version 3.4 (Sequenom). The
relationship between the developmental trajectories of peer rejection and prosocial behavior and the moderating
role of dopaminergic genes was examined via parallel latent growth model and multiple group comparison
analyses.

The results showed that adolescents’ prosocial behavior and peer rejection increased linearly during the
follow-up period. Higher initial levels of peer rejection were associated with lower initial levels and slower
growth of prosocial behavior. The change rates of peer rejection were associated with the developmental change
of prosocial behavior, that is, the slower increase in peer rejection was associated with a greater increase in
prosocial behavior over time. In addition, the relationships between the initial level of peer rejection and the
initial level and growth in prosocial behavior were moderated by MGPS, with lower MGPS being more sensitive
to the initial level of peer rejection.

These findings support the dynamic relationship between peer relationships and prosocial behavior and
shed light on the complex polygenic underpinnings of the latter.

Keywords prosocial behavior, peer rejection, dopaminergic genes X environment, developmental trajectories,
parallel latent growth modeling
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