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Random forest model combined with LASSO regression to analyze the influencing factors of
aggressive behavior among high school students
LI Yaxin, HU Qibi, WANG Xingyu, LIU Xin, CHANG Hongjuan
School of Medicine, Wuhan University of Science and Technology, Wuhan 430000, Hubei Province, China

[Abstract] Objective To analyze the influencing factors of aggressive behaviors in high school students, rank the importance of
relevant variables with visual presentation, so as to provide new references for developing intervention strategies. Methods In De-
cember 2024, a convenience sampling method was used to select 5 330 students from 5 high schools in Wuhan for an online ques-
tionnaire survey. The survey included the Buss—Perry Aggression Questionnaire ( BPAQ), Interaction Anxiety Scale (1AS), Emo-
tion Regulation Ability Scale, Inventory of Parent and Peer Attachment (IPPA), and a self-designed general information question-
naire. Variables were screened using LASSO regression, followed by multivariate Logistic regression analysis. The Random Forest
model was then employed to rank and visualize variable importance. Results ~Univariate analysis and LASSO regression results in-
dicated that gender, emotion regulation capability, paternal attachment quality, maternal attachment quality, maternal parenting
style, paternal parenting style, parenting consistency, monthly household income per capita, school climate, relationship with
classmates, interaction anxiety, and academic ranking were all significant variables (all P<0.01). Multivariate Logistic regression
analysis identified the following as influencing factors of aggressive behaviors in high school students: emotional management ability
(OR=0.38, 95%CI=0.34-0.43), gender (OR=0.83, 95%CI=0.75-0.93), mother attachment quality (OR=0.89, 95%CI=
0.74-1.07), father attachment quality (OR=0.76, 95% CI=0.66-0.87), interaction anxiousness (OR=1.58, 95%CIl=1.40-
1.78), consistency of parenting styles of parents (OR=1.40, 95%CIl=1.21-1.62), school atmosphere (OR=1.50, 95%CI=1.14~
1.98), academic performance ranking (upper-middle: OR=0.76, 95%CI=0.61-0.93; middle: OR=0.70, 95%CI=0.57-0.86)
were the influencing factors of aggressive behavior in high school students (all P<0.05). The results of Random Forest showed that
emotional management ability was the most important factor affecting aggressive behavior in high school students. Conclusion E-
motion regulation capability is identified as the core predictor of adolescent aggressive behaviors, which can significantly reduce the
incidence of aggressive behaviors through enhanced emotion management.
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xR2 EPAEBEEEITEEE N ZEE Logistic FIHAHT (n=5 330)
Table 2 Multivariable Logistic analysis of aggressive behaviors in high school students(n=35 330)
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Figure 1 Variable importance ranking for predictors of

aggressive behaviors in high school students
3 it

BEPLARPRES R W7, 1 26 4 B RE 0 2 o P AR TGy
PEAT N R 2R N 3R, R ] T 24 BRRE J1 71
PRI AT Pl GRS R T S i LA
5555 14 i P AR A RS ST 2R i T TR A A
DA A B 3R FIR S 670 16T 175 2, A B o A
FESME R Bt A TR, 5 Rk A IR T4 SR — 2,
SRR 15 2 8 BRI A D 97 0 T o PR A T
AT B R T AR PN Y TR AR B (T
RS A SCRAE PR AR ) R 420 PR RR 5 T O f
R,

P ISE v Sd R el AR A A i v B D
B A TN AC AR A T Fi g SR Y [R] IR AL BE 2
FeIr A — B B E 2, Bl R o rp A R

HEORLE , LA T A vy v 2R 15 40 A TS A D I A 7
T HA B R 2 i B A R R AR A 4
MRE I e B, (AR R P e AR 3L
FE L ALSRARZIS Bk )R T R AR T 1) S A
CHnRLI 51 5 RREih) o SRR T A — B0
WA T SRR 07 A — 2Ly = 2R P AR A
FRAL 57 0o &2 ) 58 N R RN 22 4K
BN R FH B A T A T w8 RV 2 ST,
AWFFENN AR NLE T T A B 15 2454 B RE ) 594
AT EFER I R | S H— B BRI, B R
R 77 A — b LIS R 55 [l )37 iy 322 B0, AT L
[ A g SRR A BT A 20 MRS - BAAR 25 v A 1 IRt
PEAT R XU

ARSI R RS B 2 RO
AT AT S A E EE M N R S R i R R
e A B Cele A7 DAy 18 XU B s, 0 P 7 i
ROERIE T, “ ol 8 O nT BB 51 A 2 ik 158 785 55 47 T 1
25127 ORI RE R SR E 3 B R T AME Ry Bk
1320 (Choxt LA (il A o sl o0g = Pt 25 1) 5
JERR) o S IR, AN R A2 A KT BE B TE & b
GERNIL Tt AT A, 3555 A0 A X R ) 60 ] 0 ) A [
B R T B T A IR R Rz ]
A B Y~ A XU RE AT A 1 Bt 7 S O S o A 4
PR A AT 300 5 I 1] A A AR 75 S R 2 4 1) S
FERZ% | 25 BT H oA 2 A7 S 6] Jf: B AR e o A T
NIRTREE . L5 b, @I Z TR BHTINMA R
(RIESS 1 L ARNTIELRE) | I ol R Mo A 42
P XM SR (2R B+ DB ) o AT N I B 9T
N IEST B BUR, $5 7 B R i A/ TR] 2 56 A%,
SEA R RIS AIL A, 4 T Ak B AR 1S 2 S AT
h IR L) fiE

B, N NIZ T ZEN 68 [ 5 b Nt 245 45 1 fiE
T, RS B TE 28 I 5 SR W I R 2 1 O 0k D X 1
25 S BE T TR, 75 F 13 THEUAE FRBE 37 1 ALRE .
FOO, B AR A A B A B 3l 5 2 AR G AR
PEHE BN S BE 2R 38 A0 Il e 10 B 3 2200 B A R AR
(00 AR AT AR B R R A B (R M



v [ 254G A 2025 4F 10 %5 46 #4555 10 1 Chin J Sch Health, October

2025, Vol.46,No.10

- 1441 -

MR Z AR LEE d g S 4 fa DL R |
T ISCRS AL 81 B W AL 52 35 70 S o0 2R 1 fE Bl
AbE R, B S B Sl 1 % 31 3= 3 i A 9 X
B B DR X o A1 2 A R AR S B o A 28 s B A
Bl s i, 5 SRR B R R T SCHF R o 2R 0 B A B
AR SR AR B0 5 R AL, AT HE 502 A O B B
TARRHEIER S, S0 AAEBGE PR T A BTG, N2
AL NI B - SR BE K BE — A RS R A A PO 4
HRBh AT TR R |, 550 SRS D[R] B SEAL R
W5 2 EAT SCAE DI AR R RE D B st

ABEFEMAFAE—E SRR . BAR B 7E R T A=
i AT s N 2R B AR (HARAOR A T
BT 5 Frhey, AR X B0R K F  SCIR A
ZUT R SRR LA 22 5, W] REAT AE s R R, JC %A
FAEFEHIN R A O, K, sl fE
TAbo B 22 , A R ISR A R Bl AT
2PN FLSEAR M JU W S — SRR R, A
bl 5 2 2 551 DL 5 BE P S A YT 25, AT S B K
B, ARRMITE R SEA [F] 3 XA [F] 4F SR B 5200, I 45
B HAMT AT RE I BRIE AR 22 | E— P RAE Y R
ABFFERIEIE

FlsEM R A A IR
S 30k

(1] WG AR S W], A5 5 00 ) 14 DV 20 D G 199 vl ] R 2 £ 1

AAEAT R N R 2 R R ST [ )] B A TR 2025,46(3)
358-363.
ZENG R,ZHAO M X,HU M M, et al.Influencing factors and network
analysis of aggressive behavior among Chinese college students based
on propensity score matching[ J].Chin J Sch Health,2025,46(3)
358-363.(in Chinese)

[2] W, 3B, X 88, S A ke 22 3 5 AR TG M R R Y 6
R TR AR T [ J] D BAAERT, 2024 ,44(5) 1445-455.
ZENG ] Y,GUO C,LIU X, et al.Relations between school bullying-
victimization and development of aggression in adolescence; a latent
transition analysis[ J ].Psychol Explor,2024,44(5) .445-455. (in
Chinese)

[3] AHMAD F F,ZULKEFLI N A M,BAHAROM A.Aggressive behavior
in adolescent ; the importance of biopsychosocial predictors among sec-
ondary school students[ J].Front Public Health,2023,11:992159.

[4] FONGARO E,PICOT M C, AOUINTI S, et al.Children and adoles-
cents with severe tyrannical behaviour: profile of youth and their par-
ents[ J].Child Psychiatry Hum Dev,2025,56(3) :661-668.

[5] EL-GHAREAP HASSAN M,ALI ST,MAHMOUD A S, et al.The role
of parenting styles and depression in predicting suicidal ideation vul-
nerability among university students [ J ]. BMC Nurs, 2025,24 (1)
663.

(6] MERET &y, LA, % KA G i o RARAE G R & 1 BE L 2R
ARBRI AT 1] P A5 A TLAE 2024 ,45(11) 11579-1583.
WANG X Y,MENG S,WANG Y et al. Random forest model analysis
of cognitive emotion regulation strategies and fear of negative evalua-
tion among college students[ J].Chin J Sch Health,2024,45(11):
1579-1583.(in Chinese)

(7]

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

W, MW S, 45 5T LASSO [l #3740 o A i AL R Y
SR P BRI 1] BRI B2 , 2025,52( 1) :2003-2008.
HU J,HONG F,GUO Y J,et al.Establishment of a nomogram predic-
tion model for overweight and obesity in middle school students based
on LASSO regression[ J ].Mod Prev Med,2025,52(11) :2003-2008.
(in Chinese)

B, m AR A F o S UR AR R Buss—Perry Witk E#
M AT SRR SB[ T] . b O B T AE 2235, 2013, 27(5) £ 378~
383.

LU L,GAO J HZ ,DONG D, et al.Development of the Chinese Col-
lege Students’ Version of Buss—Perry Aggression Questionnaire[ J].
Chin Ment Health J,2013,27(5) :378-383.(in Chinese)

TR AL RO, A AR Sk 5 /N AR Bt AT S
HASGPEL I ] P ESAA T4 2024 ,45(8) :1086-1090.

ZHANG Y,LI'Y Q,XIE X Y, et al. Association of greenness surround-
ing school with aggression among primary school students[J].Chin J
Sch Health,2024,45(8) :1086-1090. (in Chinese)

AR, TR, T AR SRR R A E I AR R (5 A%
Ko [ 110 O B2 2024 ,30(3) :251-259.

LI D B,LI Z F,WANG Z Y.Validation of the Chinese version of the
Interaction Anxiety Scale in college students[ J].Chin J Appl Psy-
chol ,2024,30(3) :251-259.(in Chinese)

CHAN C,DONNELLY C,ESHETU A, et al.Exploring the relationship
between peer attachment, and disordered eating behaviours and body
dissatisfaction in adolescence:a systematic review[ J].J Eat Disord,
2025,13(1) :130.

OZTURK Y,0OZYURT G,TURAN S, et al.Relationships between the-
ory of mind (ToM) and attachment properties in adolescent with so-
cial anxiety disorder[ J].Noro Psikiyatr Ars,2020,57(1) :65-70.
LIU P,LIU J,LI Y, et al.Effect of parenting style, attachment to par-
ents and self-compassion on the occurrence and recovery motivation for
non-suicidal self-injury in adolescents [ J ]. Front Psychol, 2024, 15
1408396.

WRoRTE WRAE, Tk, A5 S BRI XS 4~ 6 ARG/ EE S A A
BTN [J]. AR, 2015,44(2) :211-215.
YAO R Y,CHEN J,ZHANG Q, et al.Effect of the capacity of emotion
management on the social anxiety and aggressive behavior among 4-6
grade pupils[ J].J Hyg Res,2015,44(2) :211-215.(in Chinese)
B, B AL, 2 LT LASSO WIAR & 1A R A= 27 AR
W6 PR R B0 [ 7] 47 BT, 2025,39( 1) :1785-1793.

HAN L, WANG X, XUE ], et al. Construction and validation a risk
prediction model for precipitate delivery in multiparous women based
on LASSO regression[ J].Chin Nurs Res,2025,39(11) :1785-1793.
(in Chinese)

PRI R, B, A T R MLAR MR AL 1 S AF 2 AR B iR
AR AR By BODR 5 il R R 2347 [0 ] AR By B2 %2, 2025,
52(13) :2444-2449 ,2458.

SU S H,TANG Q,XIA Y,et al.Current status and influencing factors
of fear of hypoglycemia in elderly patients with type 2 diabetes based
on random forest model [ J ].Mod Prev Med, 2025,52 ( 13) ;2444 -
2449 ,2458.(in Chinese)

SR, e, L, S T R AL AL 1) 5 7 IR P R B =
BUIR RS i K2R A3 A [ ] 4272, 2024,39(9) 144-48.
ZHANG Y,HAO J,WEN ], et al.Factors influencing fatigue in the pu-
erperium in women of advanced maternal age using random forest algo-
rithm[ J].J Nurs Sci,2024,39(9) :44-48.(in Chinese)

LIN S,BAI X, CHENG G, et al.The relationship between trait anger
and reactive aggressive behavior in middle school students;the media-

ting role and intervention of hostile attribution bias[ J ].BMC Psychol,



- 1442 -

rp [ 2 T A 2025 4E 10 A

265 46 B2 10

Chin J Sch Health,October 2025,Vol.46,No.10

[20]

(23]

[24]

[25]

[26]

[27]

2024,12(1) .422.

K B R SR T R A A B AT O SR B C R
(3] A T A 2021 ,42(9) :1340-1343.

JIN Q,HAN H,CHENG Y H.Relationship between aggressive behav-
ior and emotion management of middle school students in Bengbu[ J].
Chin J Sch Health,2021,42(9) ;1340-1343.(in Chinese)

WANG Y, WU Y, XU Q, et al. The impact of positive activities on
mental health :the mediating role of positive emotion[ J ].Front Public
Health,2024,12.1474544.

MEDINA N Y,EDWARDS R C,HANS S L.Young mothers’ prenatal
attachment and later attachment-related representations of their young
children[ J].Infant Ment Health J 2025,46(3) .285-297.

VPeEAe R RRIN N MR H RO S HE AT N
M£$U]¢uuﬁLiﬁuzmsnm)%4%8

XU X H,LI Y M,MA L L, et al.Relationship among attachment, dif-
ferentiation of self and aggression in middle school students[ J].Chin
Ment Health J,2018,32(7) :564—-568.(in Chinese)

KASSIS W,VASIOU A,AKSOY D, et al.Parenting style patterns and
their longitudinal impact on mental health in abused and nonabused
adolescents| J | .Front Psychiatry,2025,16;1548549.

SELIGMAN R.Mothering and mental health care;moral sense-making
among Mexican — American mothers of adolescents in treatment[ J].
Cult Med Psychiatry,2024,48(3) :614-633.

WANG Z,CHEN Y,SU Y, et al.Parental involvement and school en-
gagement reduce adolescent aggressive behaviors: a three wave cross-
lagged model[ J].Front Public Health,2025,13;1455554.
CARBONE A, PESTELL C,NEVILL T, et al. The indirect effects of
fathers’ parenting style and parent emotion regulation on the relation-
ship between father self-efficacy and children’s mental health difficul-
ties[ J ].Int J Environ Res Public Health,2025,22(1) :11.

L EE R NEAE, S RE 2R AR ) XA [ 4R 9w Ak

(28]

[29]

[30]

[31]

5 HHA:2025-05-08 f&[E1 HHH.2025-08-02 ZAX4iE: 7=

AT IIRET T B [ ) ], 2025,57 (1) 1 18-35.

MA C,WANG Y Y,FU J J,et al.The impact of different types of aca-

demic stress on subcomponents of executive function in high school

students of different grades[ J].Acta Psychol Sin,2025,57(1) :18~-

35.(in Chine%e)

TRMERE 2R, BTN SR BN /N R R Y 5 DE

PIRTE 52 uﬂffﬂ[J].Auiﬂ 517 HWF5E,2022,20(5) :637-

643.

ZHANG P C,LI X,SANG Y J,et al.The effects of neurotic personality

on depression in primary and secondary school students :the multilay-

ered moderating role of class environment[ J].Stud Psychol Behav,

2022,20(5) :637-643.(in Chinese)

TEHER , A A 58 4+ 55 1E 955 S PRI 4 op AR R R AR

WA HR SETEDF S : 2T PISA 2018 J 2 B4 4347 [ )] . 80 pl Ui A 2
BRLEAR,2022,21(2) . 76-84.

WANG Y S,WANG Y J.An empirical study on the impact of competi-

tive and cooperative learning environment on junior high school

I
52

students’ non-cognitive abilities ; based on PISA 2018 survey data[ J].
J Educ Sci Hunan Norm Univ,2022,21(2) :76—84.(in Chinese)
FR, B AL A ACREE W S B AT 0 B
RIS [ 1] FF4EREFT ,2025(3) :175-192,198.

WANG J] W,WANG S Y.Promotion or suppression ; how parental edu-
cational expectations and investment affect children’s mental health
[J].Youth Stud,2025(3) :175-192,198.(in Chinese)

BT, BN HRE, S 2 U 2R R D BUE LT TR R 4
SR [J]. PSR A 2023 ,44(9) :1377-1381.

XIE S Y,HU X L,SHAO H, et al.Dilemma and optimization strategies
of school psychological crisis intervention from multiple perspectives

[J].Chin J Sch Health,2023,44(9) :1377-1381.(in Chinese)
H

FhE(PEFRIE) #

FREE B3 A x| E AR e EE 7 #
F AR, T 4k FAZ N S B

B R OB . MFAF

HITERE . & 42

Bl BRE . ARE KA kKK B L R

4 = (EE&SEEE% HEFF)
L ¥ RURUE Lk E I 4
Ik ERF LHE% FBR Fove
B KA KA AE 4 A2 A
pUE/ 30 x| % ) fEHE ¢ XX A
T " A4 My AR X 9 F AR 3%
k4R KR = e [ ¥ [ Uk
M [ 5 %= - TRyt e E
Jl A i 2 L] AR AR AT
Bk 3£ FWet M W BBt AEFEX
Vi S S Y- S S % 2 ®EH
AR WE 4 B AR Kikb
(he™ HAFESmE)

BiEZE (REREEHRF):
7 FHE EX: EA & F Y4
kM KPR FERE e R 5k x| R
E ) e Cr % | L7
K% 498 A& pATE £ ERE S
+ W S ik

LERESBR

xRz 3 HET I 3% AR
E I % BN R

 #H IlLE E Y2 ImE IR
EAER R Je, 1A FrEE EXiA0 m R
BUN XA )R % A PRS2
hoEr AT ARk i E L
T84 KA A R ik KRB KA
) KRR A AE® - AAK wF
w7 o FARE" FEAT A m°
H A 5, W H ik e # AU
% B & & s % B & & AR
HAN T L L iE A EZER S # 48
F- 3 4 WA X

Pt B ZE S EEE iy I3,
PR 3 & S IR 4% 5
R # & A pE A REF ek F
B =t 847 % x4 A FoRiE



