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Abstract

Objective: This study aimed to identify the latent classes of mobile phone addiction (MPA) among
adolescents and to construct psychological networks for different risk groups using the Ising model.
The study sought to elucidate the complex interactions between MPA, academic burnout, resili-
ence, and self-control, and to identify key targets for intervention. Methods: A total of 1661 middle
school students from a city in Northern China participated in this study. Participants completed the
Smartphone Addiction Scale Short Version (SAS-SV), the Adolescent Learning Burnout Scale, the Re-
silience Scale, and the Self-Control Scale. Latent Profile Analysis (LPA) was conducted using Mplus
to categorize addiction risk levels. The Ising model was estimated using R to construct networks
and analyze node centrality. Computer simulation intervention analyses were performed using the
NodeldentifyR package. Results: LPA identified three distinct classes: a low-risk group (41.1%), a
moderate-risk group (43.8%), and a high-risk group (15.2%). Higher levels of self-control were
associated with a higher likelihood of belonging to the low-risk group, while academic burnout
emerged as a significant predictor for the high-risk group. Network analysis revealed that the high-
risk group exhibited the densest network connectivity. Notably, the academic burnout node acted
as a critical bridge connecting self-control with the mobile phone addiction network. Centrality
analysis identified “Withdrawal Symptoms” (SPA-2) and “Healthy Habits” (SC-2) as the core nodes
within the network. Simulation interventions indicated that targeting “Academic Burnout” (LB-2)
and “Healthy Habits” (SC-2) was more effective in reducing overall network risk than directly inter-
vening on addiction symptoms. Conclusion: Significant heterogeneity exists in the patterns of mo-
bile phone addiction among adolescents. The psychological factors within the high-risk group are
characterized by complex non-linear interactions. Intervention strategies should not merely focus
on controlling isolated symptoms but rather on systematic network regulation. Prioritizing the al-
leviation of learning burnout and the cultivation of healthy habits yields superior intervention out-
comes.
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1. 51§

WaE % 3 BIRPR PR L, BRETHL O A RO TN T A 75 o MRS 2024 A5 S HIBR K
SRR, REARBUE AN R O LRI 1.96 1, & RFRIEE] 97.3%. (HEMHEH P25 1EFHL SRR
BT AREROGTE I A 4 DA [ (L5 ] e, 2024) . FHLRRE R Fe e 2448 H F-HLIN 25 Thie J5 B O 3 A
TR, B 2 2 AR 5 20 1) A eRE IR A B 00 AN JE (Panova & Carbonell, 2018). SEUERF 7278, F
WU 2 R B TR HERRFEAGSE A B 0] B, A2l 2 BB AR DL R Ak 22 D RS2 451 % VI AH
% (Enez Darcin et al., 2016; Liu, 2023; Alhassan et al., 2018), ol Liu C 2 AR A BIESE, & FHLUSGE M
I ()R P A AR AE BRI 22 S R o

N FEERE T ISR R 4 HH], Brand 55 A2 1-PACE BY(BURAT A BLAE I - 155 -
R - D - PUATRIED SR T ) H A MBI S . IR RO e BT RURE T G o B R A

DOI: 10.12677/ap.2026.169457 344 Oy PRt


https://doi.org/10.12677/ap.2026.169457
http://creativecommons.org/licenses/by/4.0/

BRATELAL ARHH

CHEIME, BGOSR R S L a2 E b s B 5 UR SR s 4, AR R ORaAT 2 8], A 2 15 B 7 B [ D] 2R
KER, MRAEERRNINEEEN SRR X — B AUERE T BB N sh &R, S 2
FE N FEAZ O AR B IR B R G T TR AL 7B HE LS, B B A i) 5 0 B 9 1 SR 1 PA) A T LR S itk
(Brand et al., 2016), 20 A B U] A 36 30 00 25 B IR M2 A 175 88 - IAIPIR &S (Hui et al, 2026). A3,
DA S T Z 300 B SHIERE AR 2 R AR A, R FHL RO Y BB IE R &R 5 K LR, 5 S br
A B[R] AR VE TR 56 B o IXFh B AR B IR 208 T 1-PACE AL i 1 & 20 BRERE AT R A7 AE A AR £ vE |
BNANBNAS AT, ToVEREUE S R O 2 THT R AH ELRE A, AFAE T RS .

N T R AR B JRER, ARFFAE I-PACE HESE T, 45685 /0 A S5 TH AU T, A
DEF NI o 1526, S0 B ARREA A BRI FT 1, 25 5 AN 5] XU A R T ) 22 5
AT NIEFIT 7 HT(LPA), X P AR TAMAAE AN AR B b0 S iAo, J8 I M2 23 R4 RE AR K 40
AFIEAE A (Collins & Lanza, 2013). &8 LPA A& (R 5 H AN [F] F-HLR0RE RS S0 AR, $Eo B
PRI SR, TN JE 22 0 B R 28 4T T 0 8. LI, BB R S A 2= NS BN 7 IR 15t )
BB, ASHE T AR R TR i {H 48 (Cramer et al., 2010; Isvoranu et al., 2017), ¥ FIHE . HESHAT
AEENPET S, BEHENIAELRMEAZTRE, UL IRAAZ O 5P 55 (Van Borkulo etal., 2014).
5, BTG Z O VESRR BRSSO TS, R REAS AR I 2 R A A
. 254 I-PACE BRI, AT SN BB T F 0 Hr(NIRA) . %7771 5B, DA RE] )2
BV R E e U RIRCE, BB R B VAR A Y RAE SR SE B B IR I A 24 g 5 5
URIAGAUE RE— BUNBAIFEA, BEJE 0 Z A T &A1 SO BB S 8K GHEAT BN PIANPRE ZE 1 1
BETT SEPLT P (Robinaugh et al., 2016) o MR Th SR AEHCAAGRY vt % 28T by sl AT BE4U s, IRl
RE A AARBL S e h R B A, IR R dl e R IMERN S s . CHIOESE, MET T
AL AL AR SEX MR RO BT T, 7 BRI R A IR 740 U T HL A B 23 (1 R (Robinaugh et
al., 2016).

PG, T BIR, nlid i B HEE PR ST, STt B IR W ST R R R SR R s R, 2R
R 55 BEAR IR BN o X —HIF TSR ERANIEAN T AR A5 T A B e sh A T TRE S 2 1, SN
FEAER T D F LSO T 1007 S it 1 RS0

2. MEMGE
2.1. R

AB R AT ERAE, RIS A AR BN S, B MNE S5 RERER, Yl
B 1776 fn a4 SBIETHIE SIEHE, RAREAHBEEAR 1661 4. PR A ORIERME 2 5 H A%
(B BE ,  H REIE BN 28 B 7 2 0 AT BT 5 IR B AR FE A bR #E (Avalos-Tejeda & Calderén, 2025).

A FRAEACH TR G ZS B 2 G FHEHE(NO. 2024254). FTH 2 58 S ARE, i N&iiEs
TS EES, IFAPOEERRE RS,

22. METR

2.2.1. FHIEEERSAS-SY)

1 Kwon et al. g fill(Kwon etal., 2013). [ P FIRCAS B IR XX o T A 46 56 B R I 45 5 E AT (75 0055
20145 HEBEZ:, 2012). HIT VA AEFHUBIBERERE (O fa B T 5, s H&E BT, b, B, w2
. B HARA A TIHE T, 10 25H, KA Likert 6 Z4it 70 (0= FEHAMEE, 4= EFFAR). &5
TWFEN 0~40 4%, B0 RN FHUREAR ™ E . /N —Fmim e TH, AT PR afmis A
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PR BB BETFHLRREIR I - Kwon 25 A (2013) J5 i Cronbach’s o RECH 0.91; H1 SR (4075 XEE4&1T) Cronbach’s
a REZIN 0.85~0.87.

222. BOFEIESER

St BERH T 2007 4E LA Maslach TAEH#E 8 A 45(MBI) ¥ A g il (5 145, 2007; Maslach & Jackson,
1981). BIEVEEDEMNF I EEREE, B8 =R SO0, 2E 8 E S OFeE). (KU
& 316 Nk H. R Likert 5 Z0it4r(1 = BEARFE, 5= ZE&MFE). Hi 6 NEH R IATH#E,
HHEAI T, Splke Ry ) B E, LI E DRI R, B RUR
B2 A A 2 ) T AR TP A I 0 R SR SRR - SBR[ Cronbach’s o REUEHTE 0.80 PL L,
=R R BN HIAE 0.60~0.85 22 [H]

2.2.3. 1ILEHIMHERPRS)

BIHEE. HAGRET 2008 SEGmiI (9] 55, HHGHEE, 2008). T Xt O BRHIVERIRE R 2 X, VA
AN T o SIS (R S RE AR IR o 3% 27 N6 H o SRA Likert 5 20t 0 (1 = BEAEE, 5= B28K
#)e WATE MR A EAREE L FSRERTM, @S ERSRAME). BolmERR
HYMKCOP . BT SR BRI WBERT PEN L R RIS A £ SRS 5 T 1
RV QPR R FREZE T H, SERM Cronbach’s a REUA 0.85~0.86, F4EEN o REAE
0.60~0.80 2 Ji] .

2.2.4. BEITHIER(SCS)

FH Tangney, Baumeister 11 Boone T~ 2004 -4 il (Tangney et al., 2004); 2008 FiFMH . FK EBIT
TR SCRRCERE, FEK T, 2008). T IEAMALE BRI R RE 1KY, GF YR zhis
il R HRAEAE. B TR WG R. 3t 36 MR H (P UBITIR) . SR Likert 5 it (1= 5%
BTG, 5= TRMA). Hi 1S EBE ARV, 755G TS BRYEREr. BrkE R E
WEEH G kG . PPAAMAE AR AT N BT B RIATTEE ), SRR OER R Skt
FAT NI E DI R . JE IR Cronbach’s o %009 0.89; H BT JfUE B3R K Cronbach’s a 5#7 0.86,
B BRI o REAE 0.60~0.80 Z [

2.2.5. PHQ-9 (B&RERE%E-9 IN)

FH 35 [H e L K%~ Robert L. Spitzer. Kurt Kroenke FI Janet B. W. Williams %5 AT 2001 &
(Kroenke et al., 2001). E/EET CREFHEHFIZE S50 FM) (DSM-IV)HHIARAE 2 BibrfEdm il . =
RAEINEKHE, AP ZORER AR WAEER . AT ASIARMRER . fERHER. 75
KH 0~3 431 4 o4y, SrTall 0~27 45 SorBkEr, AR E . S5y > 10 Sl E PAEE A
i 25 A] REAF CEFNARAE I PHPE B . PHQ-9 (R % Z e BVPSE IR, A E (HIACERE 15
MY hHEERIRE TR —. HNH—8EIR S, Cronbach’s a RECHE T E 0.85~0.90 2 [f], HEH &,
A B (TR BE — BB () B S A — 35 ) R I R 47, A S R EUEH7E 0.80 UL k.

2.2.6. GAD-7 (- Z M ARBERER-7 )

HH Robert L. Spitzer. Kurt Kroenke I Janet B.W. Williams %5 AT 2006 5-FF & (Spitzer et al., 2006). ‘&
ettt OBz S TN (DSM-IV)H ) Z AR B RS (GAD) 2 Wibs i gm 1) . EREE 7
AN H, EEEAL: F M. BIRA L AR S AT AEIRAA AR . FFER A 0~3 731 4 20947,
SOIVE ] 0~21 430 S arilkmr, FEREREREOTE . By > 10 40l PHERREVE N TR A R RE AR 2 MR RE
PEAF(GAD) R VE SHE . GAD-7 & H Al [E br LR i) Z B IE B FERZ —, TPl e
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ZEAEE RS, PE (FEEESEETER) SRR E TR . A — 8k,
Cronbach’s o RECE K 7E 0.90 A A7 BLLA B (Bl W SChRESR & PR Bt 38 1 o= 0.90) FE E BE AR &, AHOG
RECHEFTE 0.80 LA Lo HBFRE R 5 R /RS ERHAMA)SE “Ehrift” RS EIRAE, X
REUEHFTE 0.70 LA L.

2.3. BRSO

AWM SPSS27.0 X N A5 B THER Guit, W& ERAF 9 LR T B /RIEME K BT A2 e
logistic [B] V553 #7 o £ F§ Mplus8.3 #4715 7E &I 1H 4347 . {8 FH R4.5.6 H11] qgraph G4 7 32 (Ising Model)
VERFE IR BB RGMIRAL, T4 L5 & A bootnet X W48 45 M ke g PEBEAT I A H
NodeldentifyR HEAT THEHL 5 B TF-F50 47, F A 0 G AR FO0H B8 D0 247 S 1) 00U HE B ROR

3. &R
3.1 —RAOFEHERH
AT TR A NABARIE 1661 6], F# 10~23 (13.40 + 1.07)%, Hor 51k 888 #i(\5 53.5.0%), &tk

773 (5 46.50%); A 701 £4(42.2%) AT 2, FHMNEEHEMA T2 960 N, 1 5.8%; 760 (5 45.8%)
—HHLRFEE, FT 54.2%82 80 MRS ATEFET B — B E (£ 1),

Table 1. Demographic characteristics of the sample

1. HARANOFRITFHHE

AF i N Aotk T FrRUEZE
= 888 53.5
4 5]
& 773 46.5
RS 13.4 1.07
B 167.56 8.73
NG 59.25 15.24
= 701 422
ERBMAE
= 960 57.8
—H B 760 45.8
—H BT 98 5.9
A (B 5 A BE4r FFI Al A K 604 36.4
ARSI I TR) e K 162 9.8
—HHREEZ AN N FE 36 22
1000 Jt & LR 24 1.4
1001~2000 7 24 1.4
FEEH N
2001~3000 75 54 3.3
3001~4000 7T 89 5.4
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4001~5000 G 106 6.4
5001~6000 Jt 129 7.8
6001~7000 Jt 123 7.4
7001~8000 JG 104 6.3
8001~9000 T 119 7.2
9001~10,000 7t 235 14.1
10,001~20,000 JG 394 23.7
20,000 o bA 260 15.7

3.2. fHXMETER

SRR BRI R AL, BRI 2 FR. TR ST R R, 5 OEIE A
REBIE T 2), TR S5 RIS, 5 E RIS R %, 50
IR SRR B8 . R, (AU, SR, M0, 55T (8 DU OB %
VORGSR, LB S AR M SR B2, (TR 4005, M. 25168, Fadhib)
AR o

Table 2. Descriptive statistics and correlation analysis

2. ARG RAEX M

\\\\ gl b TR pHQ s GAD gy T e IR FRIEELE 4y
FHEEES  23.310 9.692 1 - - - - B )
PHQ .57 6.980 5.929 0.463" 1 - - - n _
GAD &5 5.305 5.152 0.442™ 0.816™ 1
IR RS 44256 4572 0.348"™  0415™  0.420" 1 - - -
LHEPIEL S 82877 5.648 -0.045  —0.097"  -0.026 0.067" 1 - -
HESEHLES 35413 13921 -0.559" —0.537"  -0.511"" —0.349"  0.054" 1 -
R 13.400 1.067 0.079™ 0.037 0.030 0.038 0.007  —0.088" -

e TR p<0.001, TARE p<0.01, “fFE p<0.05,

3.3. BREFHARRNERE SR

BT B e THLSORE & R S E TR AT IR T 4, DAMF 30E DT NSRRI 200
WS, SORIESRNBONM 1 3] 7 3, IRIRSHRM o KRR G R AR R JRibfE BHENAIC). T
45 BE I ((BIC) FEA i 5 1345 B 1 ) (aBIC)« Lo-Mendell-Rubin U8R HEAS % (LMRT)- Bootstrap
AR ELAG 56 (BLRT) A (Entropy). AIC. BIC. aBIC #/)y, NARE BRI A I (Nylund et al., 2007a;
Nylund et al., 2007b; Nylund, 2007). LMR #1 BLRT ] p {81k FI) 5 2 7K1 U 2 B K AR T K-1 2851
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B (Jung & Wickrama, 2008), Entropy KT 0.8, FHIHERZEIL 90% (K517, 2010). WEHEEAE
R0 R4 Ve LR 3

it FIRGHRAR I ER DU A R IR 45 51, 2RI T 3 R, 4% AIC. BIC 1 aBIC /)
FRUFIEESR, Regh 7 KR BARTERFAArE, (FA2ARYE LMR MME, $UETE KR BB HA I 3 2%, B
NRE 3 BBAE) LMR(p)/M T 0.05, XRHBEAMFHRIFRA BEMRT 3 A, I HHEAM KT
AIC. BIC LA aBIC FIHUEAE T 3 K2 AIHEUE NIRRT T2, RGN KM G H s 2
WS, WOERE 3 AR TN . H 5 28 6 DL 7 A (1) dn  INEEAAR 7 LA Tl AR UE 5%,
Y&EF. Wa, FTE 250 Entropy #KT 0.8, REAEMUEMMZHHIL T 90%. £, 3 A5
REERTB G a4 50T, DAURIE RN T IR 0 E it Bltl, E$ 3 SRR RE AR 1E
TRIFGTH SRR T, XA PRl Wvs it 5 Se B e .

Table 3. Results of model fit tests
5 3. EANA MR

Class AIC BIC aBIC Entopy ~ LMR  BLRT  >mallestGroup Proportion

(o)

1 60779.340  60888.982  60825.443 - - -

2 54541.364 54711.310  54612.825 0.902 0.000 0.000 0.446
3 52659.151  52889.400  52755.959 0.886 0.000 0.000 0.152
4 52017.004  52307.557  52139.179 0.863 0.227 0.000 0.126
5 51406.885  51757.740  51554.417 0.865 0.062 0.000 0.010
6 51080.576  51491.735  51253.465 0.878 0.233 0.000 0.071
7 50797.884  51269.346  50996.130 0.889 0.613 0.000 0.064

B RANEFEE DA 682 N(41.1%), SAS-SV MERISK H P EME, il “RXH” ; 2
2 RAFE 727 N(43.8%), SAS-SV MIEMTES b T HHa5KF, s “hSEREEH” s 5 3 KaFE 252 A
(15.2%), SAS-SV MEMVF ¥ fHm, SARREENR™E, mah “mREH” , FEILE L.

5.000
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4.000
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3.000
2.500 e ———
2.000

1.500 —_—
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Figure 1. LPA classification results of teenagers’ smartphone addiction
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3.4. FESH

SR IE T TR T 20 A Rl o0 R = 2R KB 2L (1K o s AR 2E) ) & 3, AN Fe0f | 3R 1) = ) 8
OIEFIVE. PHQ &75+ GAD & 7355 0 O AR S E AT B[R 3R U7 22 40 M1 (One-way ANOVA), =R H Tukey
HSD 545 (0 = 0.05) LR 4] 22 F (Tukey, 1949).

SRR, IR RIS A DA R 2 (P2, 1658)=292.088, p<0.001,1m2=0.261). Gk
(Tukey HSD)ZE M, EXUGLL(M = 43.154, SD = 13.019)) H Fed= #1590 5.3 = T = XA 4L(M = 23.488, SD =
12.248, p < 0.001), HEEXEELL(M = 32.285, SD = 10.809) /T & Z [Hl(p < 0.001). —RAHAEZIER LSS L
TS EE R (F(2, 1658)=105.377, p<0.001,n2=0.113). F5t%(Tukey HSD)E ], {KXUK:ZH(1.00) 5 F1%%
UG ZH(2.00) [ 2 2] 46 B S0 I 22 5% 92,921 (SE=0.230, p < 0.001), & IR XU ZEL I 27 >] 8 /K B3I
TS UG s AR RS2 5 v XU 2H(3.00) I 34ME 25 57 —3.572 (SE=0.318, p < 0.001), IR XS24 2]
P B B TR AL A8 US4 v KU 2 2 TR 354 22 57 28-0.652 (SE = 0.315, p = 0.097), %57
RIEFNRFKF . ZRAEOHETME LS LEFEAZERFQR, 1658) = 1.068, p=0.344, 1% = 0.0013), K
T BT R 43 = 2R E QBRI M X — A i PRI B35 X 43 = ZRAAAEHAR M ) 7y EAFAE i 22 7 (R 2,
1658)=172.363,p<0.001,1>=0.172). /5546 (Tukey HSD)F B, {HXUK4L(1.00)5 325 X 41(2.00) /) PHQ
SOIMEZERN-3.711 (SE = 0.288, p < 0.001), BRI ZH () FAI v 7K P B BT & U 2 s AU
25 XU 4H.(3.00) U5 22 53 9—6.846 (SE = 0.398, p < 0.001), 2 BRI ZEL AT 7K 1 S 0 T XU
A s KU v XU 2E 22 TR) B A 22 57 9-3.135 (SE = 0.395, p < 0.001), % B b U 2H 00T 6 ) 7K ~F
W T =SSR . = SRR RE M ) e 7y AR R 35 22 (F(2, 1658) = 147.974,p<0.001,1m>=0.151),
JE 6 (Tukey HSD)FR I, AR (1.00)5 - &5 XU 2H(2.00) ¥ GAD K73 3{E 72 57 v—2.842 (SE=0.253, p <
0.001), F IR ZEL ¥ £E R AR AT B AT P & KU 4 s XU 2HL 5 v JRURE4H(3.00) (1 3404 22 57 —5.700
(SE =10.350, p <0.001), FKHCAFSGLE M)LK REECT SRR A5 A 4H -5 m R 2H 2 (Rl 38 2
5 4-2.858 (SE =0.347, p < 0.001), % B A XU 2E [ A R A ) 7K P S 3B T s A Uz 2

M, VLETTESITERE, =R M5 8 BB I AMTRE, Refs A RUX 43 AN [F] ol A
R DAL BRI, NG SHE R R H 5 B BE T T SESLAT .

3.5. ZLIZEEYAS

T T B OB DL O] i R A AR R TS 2 W R B AMAH 43y R R IXURG 2 1)
MEZE, 32 FRRHR RS AR 0 LR AT 2 e 8B B A 0 i, 25 RNk 4 PR 38—, MEFIZSIE R
SEAMAME VA Ay e RS ZEL P S T DR 2, RIS PR R 2% 5] 6 Rk sy, AN RBR mT R4 13 9 vy KU 2L (p <
0.05); =, SICXEGAALL, BREHIGE G, BAT Rk A A KB4 (OR = 0.898)F1H1 XK ZH(OR
=0.946), T 0.946>0.898, i H A= HIGE J1bk55, L5y RS2 DGR o B vy 15 HR XU AL 1 S B i
B, A v R A% 8 5 55 A A o Bk KB L MRS B s SR =, AR KU 432 1) 47 ) i
MEZE, FARFPER, FREN, AMRERETRER A M E AR ZH(OR = 0.048), FE/RF#s ] Gl 4 50 1
R P BT LSRR S B 2R s s, ARRRREAR O BRI A 0 oA 3 2 TN XS 43 2H
3.6. THEAETFR

FET RG] NIRA Xt s U2 P 28 54T LG H IR 70, RIZERRAN T s BE S HC T A
PfEZE o A5 2 R, TESMRRER NS IS SE T, BRI LB-2 F1 SC-2 REMRIIKF,  Be% i AR FE Hh

BEAR Y28 AR AR RS KT 4570, AHEEZ R, ELEENXS SPA AR /UMM, REEER LRI O
FEA RO ARAEAR R 45 A, X — 85 R 5 e s B rh O MR BT R A — B, Il 3 o RVEIEL 3 g
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SR PHQ-2 [FRE FE L A28 Z WL o, (L FE T 00 2% 425 I 7 -5 AL A DA B SE At 0 B AR
(R AE A, W 4 FiR, SOSTEE— BT .
4. g

AW 53T 1-PACE BRI (SR AT AR FLAE AN - 558 - W58 - IR0 - BT, S5y e i 4y
WIS UL T, 48R T 75 R A0 0 R S5 B M o o0 T Do 4% 4 ) J e P - T A . WP 5
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Table 4. Logistic regression analysis of predictors for latent groups
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Symptom of which the threshold is altered
Figure 2. Predicted outcomes of the NIRA intervention for the high-risk group of adolescent smartphone

addiction
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Figure 3. Network strength centrality indicator for the high-risk group
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Figure 4. The Ising network structure for the high-risk group
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