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Abstract

Objective: To explore the latent profile subtypes of internalizing/externalizing problems and pro-
social behavior among high school students, their symptom network associations with emotional
symptoms, and to examine the efficacy of network characteristics in predicting profile membership.
Methods: A sample of 2844 high school students was assessed using the Strengths and Difficulties
Questionnaire, the Generalized Anxiety Disorder Scale, and the 9-item Patient Health Questionnaire
to evaluate psychological conditions. Statistical analyses included latent profile analysis, symptom
network analysis, and random forest modeling. Results: Three subtypes were identified: “High Pro-
social-Adaptive” (47.12%), “Hyperactivity-Emotional Problems” (34.28%), and “Conduct-Peer Prob-
lems” (18.60%). Problematic profiles exhibited significantly higher levels of emotional symptoms
than the adaptive profile. Positive parent-child relationships were found to reduce the risk of be-
longing to a problematic profile. The network structures differed significantly across profiles. In the
overall network, emotional symptoms, conduct problems, difficulty sitting still, and depressed mood
served as central nodes, while prosocial behavior was protectively embedded in all networks, with
the strongest effect observed in the adaptive profile. A random forest model based on network to-
pology features achieved an accuracy of 86.2% in predicting profile membership, with bridging fea-
tures and node centrality contributing the most. Conclusion: This study reveals qualitative differ-
ences in the mental health of high school students and heterogeneous structures in their symptom
networks, providing empirical evidence for developing precise, age-appropriate mental health as-
sessments and interventions.
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1. 518

FET D AERE A, AR AT 1) AR I Y PR DG B I, GO 3R R e EURR AR AN BBURRAE (Tervo-
Clemmens et al., 2023). IR SZ A 2K 7, 38 75 NGB O A [F] £ 5% 2 55 41 25 %2 5k R Bhiik
(Kwon & Telzer, 2022). Af ANBFFiHaH, &R ARSACEER AR H 26 B3 & T AR, SR iz Bt re O B
B 7 T PR R XU (Tang et al., 2019). T “KALFIMAME” WA EN, £ W gEREmsE,
W 2 L B R () MRS R 5 2 ST ShBE R (Yu et al., 2022). M HARSER S22 G “1%
- AT - M A E IR B ER, T s A 24T D S B AR I 1 4R AS R ) e Tk A DR Bk
(Byrneetal., 2023). [Fff, BT R R P MG, M5E%. 77 8RBT (Lietal., 2023).
FHUERT L, ey R AR ) O B A2 R S ] B R 30 22 B 3R 5 58 BN I R AIE (Kwon & Telzer, 2022). BRI, %f
e AR T R R 0 B R B S AR SR R 2 4R VEA, KA BT AT VRN O BE MK, R R TR AT
T BERL = Ak o

A A Y 3 UME AR 7 i R AR O B RE 1) R G PE S RFR S oM, AR IR B s E AL R A
M, TTREZAL T RERZE A 15T S P AGHRE IR a5 =¥ 4% (Cai et al., 2022; van Loon et al., 2022; Wolke et
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al., 2025). Fitk, HLEX 5 HAANFEOEE S GRS AR, I R R S A OREIR AT 5%
OB, DA W] T Flim AL BB i) . T 0T R X 48 308 S ML 28 2 ST 1 7 v A
ZUEIRMAESE . RGBSR QIR R B A A R A T BB (Sun etal., 2025; Zavlis, 2024). ¥E&ITHI 43 Hr
BETE 2 MEFR I 25 A At R B AR URF IR IOV AR B, B s TR P 308 100 S50 O e R i 8 11 43 2 AT
Fo . FIRBEE S5 ML R (T P 745, 2025) 0 iR 28 B KO ] i) UL SR TLEN I Eh a6 R 46, i8I iR
Sl DY E S IR R, DA A TR SRR BT LA 3K (Schumacher et al., 2023).  BEATTARM AR B 7E 4L 2
KAEEAZ AR L HAMUR I A IS TS TR e . JiDE B TUNARRAE, I8 IR N B 245 43 HT
SV AT 00 TR, SR UE X 2 A0 Xof IR SV 284 f) T 25 e (de Lacy et al., 2023).

BT, AWHFUEE RS IR T AR AL T S BENLRMBIR 7, Mg —A IR T
BE - FRNTIEARGE A — RFAESOAIE” (1 3tk CRIF FOMESE, Sy B A vy v A4 o0 B 1) R 1) 52 L 1) A e R T T
HWg, PR S MR BINLE, TR BE I PP UE 5 B

2. MER5FE
2.1. R

KRR, % DY ) 1148 Hetth — P i s R R E AR S AR AT AE LR i) A TR A . SR RIS 24 45 2844
¥y, BREN 98.59%. HRHFEAY, Lt 1538 A(54.08%), T4k 1306 A(45.92%); fi—+ f& . o —4F
GE oy R 911 N 908 AN 1025 N ATfi & 5 & R B IR E T TSR E S, Hk
HTHER. HARCETFRRRBEEL.

22. IRTHR

2.2.1. KAESEME)E

Kb 5 R A 1] 452 (Strengths and Difficulties Questionnaire, SDQ)% A4 it iFiti 52 1k () 15 4% 547y I it () 4
fiE, FCRREA RIFIERE (505, 2019), AERRIL 25 NEKH, N5 AN TREE. P HHREL.
o AT I 2 AN FIAE AR A RIS SRS, o RN IE N A SR H s SR 24T NI KA
YENE, o RENAT N RAF. 2 HYN 0~2 2 =494y, 2 7. 11, 14, 21, 25 @ N5, fEf:
XFEAH, AT i S A A ) R 2R O B R e A, SR “CA i L “AMb iR R S
B 4 i 5 BAR 35 (Goodman, Lamping, & Ploubidis, 2010). #f&1tt, AWFFLLSERSAT N “PAbRE” (1
WP + [FRFER )N “HMEE” (AT I + 23R ) IS 4 E R T 4R~ 48 &, Cronbach’s
a Z¥5r 514 0.804. 0.693. 0.714.

222 [TZMERIEIERER

HSCRR) 2 MR B R 3 (Generalized Anxiety Disorder-7, GAD-7) VAt 32 1L 4 i (M AR RS IR . 43R
LT AEH, i CRERAT B VPR 4 HF(0~3 1), HrTEEDN 0~21 7, Bl RoR R
REPRB™H . BEA B ERI, T30k GAD-7 fEH DA BA RIFIERUE, —VFH ST A 2K
T.H(Chenetal., 2021). A5+, 1%EKN Cronbach’s a REH 0.924.

2.2.3. 9 B HBERRO1E

rF SR 9 T s { B 17] 5 (Patient Health Questionnaire-9, PHQ-9) 1A% 32 i1 5 J& AR AR . % B
L9 AMNEKH, AR SANECRRRG ) — Mz ORER, SRA 0 (“SBaRA 7 )& 3 (“JLTFERT I 4 gt
I o TGN 0~27 43, 1950k m R W HI AR IR E ™ 5 . Z R EA RIF1ERE SBURE, SR T
ARREIR [ 57 25 55 7™ R P2 1P A% (Barry et al., 2023). ABF7E A, Z%&EF N Cronbach’s a %N 0.897.
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2.3. Gt ot

WG AT AE SPSS 27.0 H5Ek, I/ HT/E Mplus 8.3 HidkAT, SEIRM L SEENLARM A TE R
4.5.2 F5g (3 E ¥ F bootnet. ggraph. networktools . NetworkComparisonTest. mgm. caret. pROC . randomForest
2:4) ., SKH] Pearson A5k SDQ &4E/% 5 GAD. PHQ [f1¢Hk. 74 AIC. BIC. aBIC. ##. LMR. BLRT
SAGETY AT R E LA e B R BT 454, JEH R3STEP AT aRilé I AIAISE 1 5¢ Z 5685 A J& [ 7t , BCH 2
AN )5 THI RS 4R 22 5 (Rowve et al., 2025) o REAR 2% F 47 F2 DL 1745 J2. 04 )0 Bl 5228 (Extended Bayesian
Information Criterion graphical lasso, EBICglasso) it AIENI{L, - qgraph G 44k, HRIEGRE . FRm
FIRFRE R R BIAZ O SRR, FI AT bootnet A1 mgm P4k o MRE R A2 1k R 3 55 AT TR (Kiakos
etal., 2025). FFHM % L A6 56 (Network Comparison Test, NCT) Al BH 3:AR1E, #4754 R4 558 i)
PP LLiR (Piazzaetal., 2024). HETPIZEIRINMFIE(NZSEE RS 9 miFo e M. S SRR BAH XA EARFAE)
FIREBENLARMR 228, 1% 7:3 RIS IR, #1000 ARHe S H R T3 28 CAF PRS2 AL RE Fo, AR
PERELAMER . Kappa. AUC LA & TIIETE . A [BIZA FL 20 8ERAE(HIl et al., 2025).

3. &R
3.1 #RMS R M S

SRA PR TR 6 MFIEGLR T 1 0B T, KA THEFEy 30.8296 (<40%), W13t 7 i
SRR XAHTCGE DERY: ERESIER., SHE. IR FTFERSFILEGH
A3, SR SO DILREAR I IEASE,  FLYS 5354 £ 174 6% (ps < 0.08).

Table 1. Descriptive statistics and correlation analysis of research variables (n = 2844)

F* 1. MREEAHEA MG RIEX D H7(n = 2844)
Bl M + SD 1 2 3 4 5 6
1) F% 16.280 + 0.744 1
2) ETKAR 1.830 + 0.406 -0.004 1
3) FEEAREIR 6.170 + 4.129 -0.047"  —0.295™ 1
4) FHBEEIR 7.730 £5.013 -0.042"  —0.353" 0.772™ 1
5) 4Mb ] B 6.349 + 2.950 -0.016 -0.258™ 0.547" 0.556™ 1
6) AL IR 6.314 + 3.254 0.038" -0.267" 0.641" 0.623™ 0.649™ 1
7) SEASITR 6.548 + 2.236 -0.034 0.133" -0.073™  -0.127"  -0.359"  —0.249™

7E: "p<0.05, “p<0.01.

3.2. BRIES

AT M SRR REA R 3 NI 1(A)): AIC. BIC 5 aBIC 7 3 28)5 FR#ags, 3 i
MM {E % =1(0.940), LMR 5 BLRT R 3 . A /- Kt tE = (P @2 >0.96, & 1(B)). R
I = HBRTE AL AME ECEAE ST N ERHFE (] 1(C)), Blar4h “HRoptts - ERAL” (47.12%).
“ZF) - T A (34.28%)F1 “ AT - [AIBE ) AR (18.60%) .

BHREIAGRNE 2, 5 “mortte - @M A, RIFPERTRARERREE “23) - B M
H” (OR=0.249)5 “ 547 - [FIfEM A7 (OR=0.219) . HAEIRN “MAT - FIfEREA” F1 “23) -
T2 ) AL 1R KU 20 39 R L P 1) 2.390 % 0.739 fif o AERAEIN R E FRIAN “ 23 - E4 @A (X
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KA 12%). fnl&l 2 firoR, % e £ FE AR KT AR R 25 22 5 (p < 0.001):  “@oRite -

N KPR,

“ZE) - B FOYRW, T ARAT - AR R AT R R K

%E AIC BIC aBIC Entropy LMR(p) BLRT(p) 4y4ittfsl R VAR R
SN AR 5 L (%)
1 126550.1 1268477 1266888 - 1 (NES cl 2 3
2 1160226 1164751 1162336 0906  <0.001  <0.001  0.560/0.440 1 1340 47.12 0.970 0.030 <0.001
3 1092183 1098255 1095014 0940 0004  <0.001  0471/0.343/0.186
2 975 3428 0.038 0962  <0.001
4 1058977 106659.7 1062530 0917  <0.001 <0.001  0.288/0.186/0.219/0.307
5 1045071 1055139 105024.6 0924  <0.001 <0.001  0.019/0.256/0.252/0.186/0.288 3 529 18.60 <0.001  <0.001 1.000
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Figure 1. Fit indices of latent profile analysis for strengths and difficulties among senior high school students (n = 2844)
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Figure 2. Difference test results of anxiety and depression symptoms across latent profile groups
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Table 2. Multivariate logistic regression analysis of different subgroups

2. FRIAIENZ ERIZEEADH

Class 2 (3 - 44 in) @A) Class 3 (#h 47 — [ @ )
THRAS &
B (SE) OR B (SE) OR
KT RAR -1.391 (0.150)™ 0.249 -1.521 (0.156)"™ 0.219
S —0.128 (0.064)" 0.880 0.094 (0.071) 1.098
PR (A =0) -0.302 (0.095)" 0.739 0.871 (0.111)™ 2.390

e MR = Class 1 (BSR4 4y - @M AY), OR = odd rations; "p <0.05, ™p<0.01, *p<0.001.

3.3. WIRRER 4% 4T

3.3.1. MM RMEEL B

SRR I 28 T an 1] 3 Bz, S REAS R 41 T )~ 2 1A F 43 79 9 0.041, 0.036. 0.039. 0.040. =
KM H, GAD 5 PHQ % HIEMESEIERER, 5 NIMUIEREIR EAHC; SEAaiT 5 2800 i)
AT R IC o R THT (Class 2/3) 7% 30 H B8 5if 1RE DR IR 326 2 5 5 553 P sk 2GR 1 5 170 3& B 284351 THi (Class
L) SEA AT NI IZ AR SRR N R . WS LA IR (K 3) R, =KMWL L FINFAERE
Z%(p<0.05); fE4/m5RE I, ¥ Class3 Z# T Class 1 (S = 1.350, p = 0.030).

Total sample class1
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Figure 3. Network models of anxiety, depression, and strengths and difficulties symptoms in senior high school students
3. EHPEAIE. AR, AL EMERE R A LRI R [E
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Table 3. Results of network comparative test for profile subtypes
2 3. FIE LB AME LRI R

I 24 Lb M M-p {8 2 JRBRE 1 2R 2 S S-p A
Class 1 vs Class 2 0.220 0.015 8.492 8.996 0.504 0.158
Class 1 vs Class 3 0.233 0.040 8.492 9.843 1.350 0.030
Class 2 vs Class 3 0.268 0.015 8.996 9.843 0.847 0.158
W MRS Guit &5 BRSPS R IR B m R 2 R, DI B d MARRE Z R M-p AR S-p
B9 BH FF LG 45 R

3.3.2. v, FriEtE. AR R E M
W% 4 FoR, MOt BIEEd O ME R RESRZ ) CS $J>0.50, fhiitHeARaeE; REfEAR
A, FiAr Rt CS $5<0.50, ASERERE.

Table 4. Table of CS coefficients for centrality metrics and bridging metrics

4. FUDMHERFATEIEEIRE CS AR

kS SRS RO L r R ek
Total Sample 0.750 0.750 0.750 0.750
Class 1 0.750 0.750 0.750 0.439
Class 2 0.750 0.750 0.672 0.283
Class 3 0.673 0.750 0.750 0.049

¥E: CS>0.7, f£75; CS>05, BiF; CS>025 m#%.

K4 SR, BEEARMZE EM (FE% M, Z=1.35)5 CO (W4T, Z=1.31)N5mE Rk, G5
(F A R HE) AT P2 (TS Z5IT8) TR IR H (Z > 1.00), Horp EM 85 ey 1 [ 9 oM (Z = 1.20). Class 1.
Class 2. Class 3 #1555 5 2540 8 G5 (Z = 1.33). G1 (5K, Z=1.38)M1 G3 (L JFiHL, Z=1.42),
B R IE [ R RO PR T SRV PA (RS /1=, Z=1.20). G1(Z=0.97)F1 G2 (& H| A {F4H L, Z=1.06).
EEEIH A I, Gl G2, P4 1EZ /DA b s & S IR R O, AT AR R S S s s 4
M PS CRALSAT F)FE A X245 o B pCa 14 1) 9 B 1 (EL(Z £9-2.45~-3.19), TEM 48 R E RN R
. [E5 8K, CO NMBEA(Z = 2.12)1 Class 3 (Z = 2.51) %38 B () f = 1 /1, Class 1 5 Class 2
MR s g B =717 S0 N PS (Z = 2.29)F1 EM (Z = 2.46); %M 4+ EM iy 1-step 5 2-step Mr Ttz
DB IR T i, PS WITE P AEFE AR 350 0 i i 6 ) 19 5o 19 AR AT TR L 1] 62 Ak 2%, GAD %
2 B & PHQ 1 P4, P2, P6 (HIITFMMIK). P7 ((EE I8 L), PAK EM. HY (2 3/ =) ) A] T 4 35)>500%;
Class 1 #5711 s v T 1 B A { (<50%), Class2 FF G2, G3. G4. G1 A FiiliPE4e =, Class3 # GAD %
% H K P7. P2, P6. P4 SR E A mal Fil v, EM JREIE 50%; G2 (] Fill k75 T W 4 v 2 f i

3.4. FEALARHK

BEHLARAR 245 L 6. ROC HHZR(F 7(A) R, =Ry 1 B3 fe e, Class 1. Class
2 M1 Class 3 [f1—*} % AUC 43514 0.983 (Z = 133.13, p < 0.001). 0.944 (Z = 60.14, p < 0.001)F1 0.921 (Z =
32.70, p < 0.001). JRIEHEFE(E 7(B))FR AR SAKUEA R N 86.2%, Kappa RN 0.775; HA1, EHSYIH
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Figure 4. Centrality metrics of the network model
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Figure 5. Bridging metrics of the network model
5 2 F =
5. MEERIFIEMIRIRE
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R, P

Total sample  27.5%  33.2%  249%  356%  40.6%  404%  44.8%  56.3%  453%  559%  658% 58.6% 57.7%  59.6% 57.4%  56.8% 61.7% 59.7%  643%  658%  68.4%

class3 325%  356%  420% 47.6%  271.9% 49.9%  59.1%  52.0%  67.4% 61.2%  58.9% 59.3%  61.8% 712% 650% 71.0% 71.8%  76.9%

Predictability (R%)
100%
-. 80%
60%
40%

. 20%
class2 246%  309% | 235% | 26.5% @ 235% 36.3% 38.8% 39.0% 437% 44.0% 47.8% 47.5%  45.7%  449%  519%  528%  53.9% 58.6% . 0%

class1 25.9% 251% | 19.9% @ 32.8%  287% 320% 303%  31.4% 39.9%  38.0%  40.8%  42.7% 409%  431%  429%  42.2%  48.0%

PE co PS P1 P9 P5 P8 HY P3 G7 EM Gé P7 Pé P2 P4 G5 G1 G4 G3 G2

Figure 6. Node predictability heatmap of the network model
6. MILEARELTS s A T M A E

Table 5. Classification performance metrics of random forest model based on 5-fold cross-validation
= 5. BEALARMIREL 147 32 I ERY 23 S M RESR AT

IR it

Kappa FPY) FPY) # ) %

TR ke mAam TR 2w ek gEx F1 AUC
1 1593 399 0.872 0.792 0.867 0.825 0.840 0.963
2 1594 398 0.887 0.818 0.873 0.847 0.857 0.973
3 1594 398 0.844 0.747 0.840 0.796 0.810 0.945
4 1593 399 0.865 0.780 0.868 0.817 0.833 0.949
5 1594 398 0.854 0.765 0.855 0.822 0.833 0.950

T TS URAERFEABEN LR 70 6 A4, ReIRDUL 1 IR NRAR . Rk 4 il gt R oN & KT
7 KA RER T o

A B
RRIRE: 86.2% | KappaZ¥: 0.775
3 0 18
(0.0%) (6.2%)
SEBEDLL (%)
100
R 75
K
e 2 18 41
ﬁ (4.5%) (25.9%) 50
=
=3
25
4 28 13 °
(9:6%) (8.2%)
0.0 0.2 04 06 0.8 1.0
1-R55MH
1 2 3
— BI1(AUC=0.983) — 3£BI2 (AUC=0.944) — 353 (AUC =0.921) ESESEIEE
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Figure 7. Prediction results of random forest model for latent profile classification based on network features
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