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Cross-lagged analysis of adolescent peer relationships ssociated with depression
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Abstract: Objective To explore the reciprocal predictive relationship between adolescent peer relationships and depression and
anxiety, providing a basis for the implementation of mental health education for adolescents. Methods A longitudinal survey was
conducted using the Center for Epidemiologic Studies Depression Scale (CES-D) and the Screen for Child Anxiety Related
Emotional Disorders (SCARED) among 3 840 students in grades 1-8 in Chengdu, Sichuan Province, over four waves spanning
three years. The Random Intercept Cross —Lagged Panel Model (RI-CLPM) was employed to investigate the bidirectional
relationships between peer relationships and depression and anxiety. Results Among the participants, there were 1 877 boys,
accounting for 48.9%. The age distribution was as follows: 1 100 individuals aged 6 to 8 years (28.7%), 1 768 individuals aged 9 to
11 years (46.1%), and 965 individuals aged 12 to 16 years (25.2%). In terms of grade distribution, there were 1 400 students in
grades 1 to 3 (36.5%), 1 702 students in grades 4 to 6 (44.3%), and 738 students in grades 7 to 8 (19.2%). The results of the cross—
lagged model indicated a significant negative correlation between peer relationships and depression and anxiety at the individual
level (B=-0.71, P<0.001; B=-0.45, P<0.001). At the individual level, peer relationships at the previous time point significantly
negatively predicted depression and anxiety at the subsequent time point, except for the fourth wave. Additionally, depression and
anxiety at the previous time point significantly negatively predicted peer relationships at all follow—-up time points. Conclusion
This study reveals a complex bidirectional predictive relationship between adolescent peer relationships and depression and
anxiety, offering theoretical insights and practical significance for adolescent mental health care and preventive interventions.
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11 FAR R ARMSEEERRIE T BT L IE
1] i+ BA 1l 7 (Chengdu positive child development,
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FIEAE FREFRRB X, 2 B A F AL FRAE X o X i o 2
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21 AR IR AHEIYA 3 840 £ A
XS, Hh H % 1877 A(48.9% ), Lo % 1963 A
(51.1%). 6~8 %3 1100 N (28.7%), H:rp B #% 553
N(28.2%), 1% 547 N(46.0%);9 ~ 11 % 3L 1768 A
(46.1% ), Hrh 5 1% 907 N (46.3%), % 861 A
(29.2%);12 ~ 16 % 3£ 965 A (25.2%), Hih 5B 4% 500
N(25.5%), %% 465 N(24.8% ) MR Z 4K H 1 ~
8 A, Hi 1 ~ 3 4E4% 1 400 A (36.5%),4 ~ 6 4E 2%
1702 AN(44.3%),7 ~ 8 4% 738 N(19.2%). [RIfERFHR
RN (4.61£0.72) 4y, HABEEE5 N
(4.67 +0.70) 53, L% V- 2451553 0 (4.56 £ 0.73) 53 )
BB F-194550 M (34.24 £ 9.96) 43, Hodb B 123491550
(34.27 £10.37)93 , 23494553 4 (34.20 £ 9.55) 77
FETEE A0 9 (15.86 + 14.22) 53, Hodh 3B 4% 1975
53R (17.03 £14.42) 53, L% V- 3445 53 (14.73 +
13.95)4r. W3k 1.

R RGIERELEHE [n(%), (xx5)]
Table 1 Baseline characteristics of participants [n(% ), (xxs)]
- JSPN B L P
(n=3840) (n=1877)  (n=1963)
FARAYNE L= = T
IS H() 0.769
6~8 1100 (28.7) 553 (28.2) 547 (29.2)
9~11 1768 (46.1) 907 (46.3) 861 (46.0)
12~16 965(25.2) 500 (25.5) 465 (24.8)
AEGR 0.936
1~3 1400 (36.5)  681(36.3) 719(36.6)
4~6 1702 (443) 831 (44.3)  871(44.4)
7~8 738(19.2)  365(19.4) 373(19.0)
FHEA AR
[ fEX & 461072 467070 456+0.73 <0.001
AR 34.24+9.96 34.27 +10.37 34.20+9.55 0.824
fEIE 15.86 +14.22 17.03 + 1442 1473 +13.95 <0.001

7 NAFR A BB .
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AL R TR 22

2.3 Heml A ARAEE KR R AE DR
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TEE DUy & A A R PR 4, R, 78 A Al s
TSR b B A5 ) T A A A g 15 A S8 1 T A ST
BT AR B, AR SRR SRR I
T AR 6 i S A AR, KRS R
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Table 2 Longitudinal measurement equivalence test

TR SRMR  RMSEA CFI  |ARMSEAl |ACFII
TS A 0.06 0.06 0.75

H A 0.06 0.06 0.75 0.001 0.003
FRHE A 0.06 0.06 0.74 0.000 0.008

2.4 RHEX A, IpARFe FE 0GR E A LT B AR X 4
M AT RS E T A A I TR A B bR 2 Al
KATHTHERE DL ER 30 452 o  AE a5 — 10
HIRIEEOCR SRR Y SR — iR A A e
FAEA G, UEBAMF IS X R B R OC R AR R IR
A —E I AREYE . RO R SHAR A28 I
FEMMCR, BIESIWARZ 52 W EACE R,
H T1.T2.T3.T4 PUA B[R] 5 b i) 25 AR — 3, %
A 1 [A] ¢ RARX R , 18 & A 75 22 ) RE ML AR AL
M IE 53T

R 3 AR RIE R SRR ROE

Table 3 Mairix of means, standard deviations and correlation coefficients for each variable at each time point

Ap iR TIREEIER TR T1 AR T2 FPESCHR T2 3068 T2 S T3 [AFEOCHR T3 408 T3 4RI T4 [FFECHR T4 1048 T4 £E

T1 [FfECFR 1

T1 #06B —-0.41™ 1

T1 fE1E -0.30" 0.56™ 1
T2 [FfE L% 0.48™ -0.33"  -023"
T2 AR -0.30" 0.51" 038"
T2 f & -0.17" 0.26" 0.34"
T3 [tk G F 0.33" -0.24"  -0.20"
T3 $AiR -0.17" 020" 027"
T3 fEE -0.16" 0277 038"
T4 [FfEC R 0.15" -0.10"  -0.09"
T4 AR -0.03 0.07"  0.12"
T4 fEE -0.06" 0.08"  0.15"
M 461 3424 15.86
SD 0.72 9.96 14.22

-0.42"
-0.22"
0.43™
-0.19"
-0.23"
0.18"
-0.05"
-0.06™

4.58
0.76

041"
-0.30™
0.29"
0.37"
-0.12.
0.07"
0.11"
33.81
10.20

1

-0.17" 1

0.23" -0.33" 1

0.32" -0.36" 0.57" 1
-0.11" 0.23" -0.15"  -0.15" 1

0.07" -0.08" 0.15"  0.14" -0.32" 1

0.15" -0.09" 0.15"  0.23" -0.36" 0.56" 1
13.86 451 19.11 14.47 4.54 18.32 12.14
21.54 0.79 13.97 14.08 0.77 12.67  12.49

T "P<0.001;"P<0.01

;"P<<0.05,
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Mo JE AR BT RAF LA 485 (RIfECR -
A L A . CFI=0.98, TLI=0.96 , RMSEA=0.04, SRMR=
0.02; [F X & - £ B A . CF1=0.96, TLI=0.91,
RMSEA=0.06,SRMR=0.03), W% 4.

R4 BEYUBEE G ARG FE AR

Table 4 Indicators of random intercept cross—lagged regression model fit

BT Pakich v PH CFI TLI RMSEA SRMR
[RIfFEF — PO 108.19 15 <0.001 0.98 0.96 0.04 0.02
e R - 215.93 15 <0.001 0.96 0.91 0.06 0.03
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FER IR AR REIKCE L R OC R FHAR 2 2
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B B S5 A0, A — R T A [ £ 56 R AR S 3 67 1) 1
W JF — A~ B[] 2 A A AR (wx1-wy2:6=-0.09,P <

0.001; wx2-wy3;8=—0.06,P<<0.001). i /& FIr £3 38 15
Pk ) 5, B ) S A T i 0025 7 [ T S5
— AN A R R A O R (wyl-wx2:8=-0.18,P <
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P<0.001), Z5HULE 1,
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Figure 1 Random intercept cross—lagged standardised path coefficients plot for peer relationships and depression
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AP IE] A b A — B T R R R fb 2 67 ) T2 000 /5
— A A A R AE O R (wyl-wx2:8=-0.11,P <
0.001 ; wy2-wx3:8=-0.07, P<<0.001; wy3-wx4:3=-0.06,
P<0.01). WLKE 2,
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Figure 2 Random intercept cross—lagged standardised path coefficients figure for peer relationships and anxiety
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