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Abstract

Objective: To investigate and predict the multidimensional interactive mechanisms influencing ado-
lescent smartphone addiction. Methods: A total of 554 university students were recruited via non-
random convenience sampling. Participants completed the following validated instruments: the Child
and Adolescent Mindfulness Measure (CAMM), Patient Health Questionnaire-9 (PHQ-9), Smartphone
Addiction Scale-Short Version (SAS-SV), College Student Stress Scale (SSCS), Social Interaction Anxiety
Scale (SIAS), 10-item Connor-Davidson Resilience Scale (CD-RISC-10), and Family Adaptability and Co-
hesion Evaluation Scale II-Chinese Version (FACESII-CV). Utilizing LASSO regression and Random For-
est machine learning algorithms, 108 associated features were analyzed to identify core predictors. A
partial correlation network was subsequently constructed to elucidate interaction mechanisms. Re-
sults: Sixteen core factors (spanning PHQ-9, SSCS, CD-RISC-10, FACESII-CV, and SIAS domains) were
identified. Network analysis revealed that the depression cluster—particularly the item “difficulty
concentrating”—exhibited the strongest association with smartphone addiction. Conversely, the CD-
RISC-10 and FACESII-CV clusters demonstrated negative correlations with smartphone addiction, in-
dicating a buffering effect. Conclusion: Depressive symptomatology constitutes a core risk factor for
smartphone addiction, whereas psychological resilience and positive family functioning serve as sig-
nificant protective factors. This evidence delineates a dual-path mechanism underlying smartphone
addiction involving both risk and protective pathways.
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Bt B P A BORBIRIR A TR, B RETHLRE S AEIRTHE 2 AR SRR RN, tpEE 1B AT A e
W ——FHURE . X —BRAEE D LR ARERIUVR N, RIS AR THL. xEaHEATA,
T B Sk A AE Th e 3 5 O B XU (K won et al., 2013b)e /D4R IEANT O IR JEMRURIN, k%0
PEHIRE ) AR B, N ALAE A R B 5 2lb e g B by, AL i REE A v AR 2 A
Ho #EHBTCERGET, FAE TR R 10%~30%, HEZE ETHES, ClvWiixE St
IR S UZ —(Sohn et al., 2019). 12\, BT FCZH R — DRI 058 7 2 4ESh A AL R R -

FHSAE A2 —Fh 2 RPN, 80— RIVREE AT N BUESIAEIR . AREAR . A 2 AR EWREAR,
SRR R LGSR, AIAE H % Dhfg b 42 N XE(Bernard, 2018). Zhang 55 N HIN [A13E BRI FE
R, BEEMARIEER 5 THLE RS B 825 15 2K (Zhang et al., 2022b).  [AIN A W 5T R B FALAK
TEIFAREZMANATAE IR, A, AT RESEAATAE IR B AL (Jun, 2016).

MAZEEIERENG, 2 — PSRRI RAG ,  FLRRAE A2 5 1A S AN DL AE — R A A A B AR B AR B v B
BT (R PEDC AT e, 25 AT SR T S (KR AR B, A5, T LB UK Th BE(Rozen & Aderka, 2023). /b
R RS B BAE F AT RO RS it HT Y R, B R RE TALM 2, 457 A 2 RS 2 ek,
RS B TR 12 HT IR I 2 AR H0RE A, AT T2 A6 8 i BB B B . DA BT
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B2k LA 52 N AT ZE RS AR SRASFAE BE 52 M (Lieberman & Schroeder, 2020), FALIE

AR EAAS I E AR, T A B WE A SR, BRI D R R e AT
& AAT, AL T RO . B AR S R RS TALRORAT A A G =, A2
W FCUER 71X — s (Enez Darcin et al., 2016).

RPN E T2 — AN EEWIRG R R, F2HTCIEN T BEE SRS, AR TR0k ) AR
EIIE S ) (Zhang et al., 2022a). [RIR), AN 1) 7t S HVEEFIAE AT £E &I XK 2 8], A77E1EAH
KK R (Pereira-Morales et al., 2019). [FIBABF AT N T FKEER)SE 2 BEFNE AR N 7 — DM IAEER 2 .

AR, A BT IR B AR AN 2 1 B R R, R X R IR SRR 2 5 A
TETTAS 2 [ B 54T B ) g 77 (Kostanski & Hassed, 2008). LA W 70 IE BH IE & 185 1 F AR 5 FIAR A A2 L&
ZIAHRFR(Yangetal., 2019), X T IE@ACFEARKIANME, KRR E R, OB MAEEE L
FE 77+ PR R A5 S SR R I R PR A ) BRI (A AR, 2022) LA VFZ AL A UE 0 B
PIER — 5 TSR R AR =, FA 2ot TR KR 7 (MR a3 4555, 2020).

B I FIANLERZ I TE, IR A ER R KRRy BB . SRESR 5 B A N
DL IE & IR 7S R4 R, Bk LASSO [R5 BEHLAR A (Random Forest) A 5Ly, 751 F- A4 2 H FHL
B HIZ O RS B 7 5 R4 B 7o 8T, I BT SR AAAE AN JRPR . — R AR —, sz 2R
PERERI RGEELEG: RN 21 S T IR, SR SHLHEIARTIR Y . AT AR T, 8l
WVEHRE LGS 7 SURFAE TR 5 I 2% o T 2 5, M “BURIKS) - RGMIT” W BELE, BERM Eid
A, 2 LR EALHIRERY, R TR B S 2R AL -

2.
2.1. HFRMR

KA T EHIFRZIEIL 554 4 RFAENFFN G, Hp B 210 A, 2otk 344 A5 “FIEE 21.0668
(SD=2.51884); K2:AETFHLUREER(SAS-SV)AE /4 33.72 £ 6.19 (Ju [ 16~50); JAET % 241 A, ek
AT 313 A

22. fiIRIE

22.1. BAOFEIESERCAMM)

K F & P X R A Be A EE, 2019)28 AAE LA Greco (Greco et al., 2011)28 A\ gl i ZE 5 4 1)
B EAREEER)LES D EIESER, ZERILTNEE, HANBEE 7THZX 5 1) gm0 A i,
AT BALFRSZ A5 o K 0~4 P b or(MA =0, B =1, A =2, BE =3, &z
=HTE R H BT ATy, Bk R IR &K . I E R TR B RIFIERE, ATt
ff] Cronbach 5%/ 0.733.

2.2.2. 1LEEHM B R B R (CD-RISC-10)

K E A 22 E AR (Ye et al., 2017)7E Campbell-Sills (Campbell-Sills & Stein, 2007)Z42#E CD-RISC
TR MR b G ] A A AR B Y ) 0 O BRIV R R ORI, 3k 10 N H SR Likert 5 ZVF4012:
HAMA =0, B =1, B =2, 8L =3, B =4), 590407, Ho8m, £U2E oM
PR . AWK Cronbach RECH 0.841,

2.2.3. WARREEHFERPHQ-9)
KHTE Min Zhao (Wang et al., 2014)7E Kurt Kroekne (Kroenke et al., 2001)%% A 4 fill {t) 3 fili_L- 4w ] PHQ-
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9 BERAMT . HAANEHE, 94N%HRBUHRE DSM-IV friEF i MDD, #4% H R 4 BiF0(%H
=0, HJLK =1, H—FKM1LLE =2, JLFER =3). MELSN 9 N H DS, 59 0~27 47,
155 = RN AR IR ™ B . AR Y Cronbach R%UH 0.813.

2.2.4. SREFHLRIBEERSAS-SY)

XF Hao Zhao (Zhao et al., 2022)7E Min Kwon (Kwon et al., 2013a)%8 A\ 2w il i JEmt_ BT IRF &
R FHSRE T O ER . o/ 10 M H, AR RA A ST RGEEATE =1, WRANE
=2, AHiE =3, WS =4, BEMNE =5). RN 50 4 EARBFFEHH) Cronbach REH 0.761.

2.2.5. KEEEIBFR(SSCS)

RHZUL(UL, MEfoe, 2002)% Nl RSB iR, 54 30 MeE, BREMALT. %2
JPFE VG A=A RR . ZRERH 4 Ao = BHEE; 1= BEKI; 2=
JE715 3= EIE ). EAWFLHH) Cronbach R¥H 0.910.

2.2.6. #3ZEFNEEREIR(SIAS)

KA ME(H A A4S, 2007)4 AFE Mattick (Mattick & Clarke, 1998)%5 A 4 il ) L fibl_EASTT i b Sl
e FEEER. ZERAS 191NTH, KA S St = BEA/E, 5= TE/E). Fols
Ut A A SR FE R B R . TEARWT AL H Y Cronbach R%M 0.858.

2.2.7. REFZEEMERNEERFACESII-CV)

KA BB LA M, PRI, FIET, BT, A, E, A, 19915 ATE
Olson (Olson, 1985)%5 A\ g il (I3ERE_FAEAT AP SO R BESE B SN FE R . ZERAE 30 NIH, K
S Eitsr(= A, 2= /R, 3= AFF, 4= &%, 5= B&). SRR G 817 KB R 155 5%
JEE VA B 5% E Bl SR 0T 2% R 5 R Kb 58 S R B AN [ A R B BB T e 28 FROSE LR g AR S R SRl il AN 15 H
[ %8s RN 5% BE B ) S B JEAZ AT o AEASHIEFEH ) Cronbach R %M 0.945 .,

2.3. ERE RS RERE

A S R T R, SR AT R, AR AR A, 3 B I R I ) AT
fiRg,  CAARIE B & .
2.4. iRFGFE

FEAMFEA M THLURIE D BR FH SAS-SV A SCAR I 10 N4k H P44y, NESE AR &, [N K-
means 525 SAS-SV HICHRIT 10 Nk HIHTERIE, 7 AP RENFHURRE KPR = AREQRT79 N, 50.4%)
H5FYEREACFERAREQTS N, 49.6%).

T ML 22 IR [FDEEVE(LASSO  [BE) AT S (LR M) MASAS R L (PHQ-9. SIAS. CAMM,
FACESII-CV. SSCS. CD-RISC-10)4t 108 AMRFIE ik t F- WL i fERR e, VBN M s . AHT
FU K SPSS 26.0 X # i i TR M 47, KA Rstudio #EAT M Z5#) 8, f# H M R 72 network. qgraph.

bootnet,

3. &R
3.1. H8ES

3.1.1. LASSO [H)3
AR FELAIS N ER 108 DNFHURIEH R E AN &, LFYURIE B CES ) i A&, XH
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LASSO [FlA BRI B TRAE 8, FRlEId 10 #7238 XIRUER € I L IE ML S50 4. Wl 1 R, BEEEL S
H log A SR(HARR), FNRBCAMBRSHIATE T, B DURR 30 E % RHHE. 20 LYV M2k
(E 2)E7R, 24 2 BUR/ME(lambda.min =0.02761696)iF, HAREE 34 NEE RZBUSAE; 24 1 B “1 Myt
w2 HENME (lambda.1se = 0.08433822), AP — L RAE % 12 MEOFHE, HaRZER/AMELE — Mk
REVERIN . TR S R P AT R, 20 lambda.min X RHESERH T E 0. R
I 07179, IR A HOREET
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Figure 1. LASSO regression coefficient path plot
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Figure 2. LASSO regression analysis cross-validation curve

2. lasso [EYA5>#7 32 XY IEpHZk

3.1.2. BEHLERA

AHEFKG 554 HIFEATE 8:2 HIELBIRI 20 NI ZREE(80%, n = 443) S5l EE(20%, n = 111), ISP ER
108 A FHLEREAH AFFAE N &, DL K-means 5FBRVEAR BRI = 00 2 T AL 50 FE A 25 (R M AU
VE N AR AT A I R0 BEALARPR(RE)EEY (I SREEMER R N 97.32%, MIREEUERTR N 73.29%, F
WA B R IO HER R . FRIE R B R A 3,
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Figure 3. Random forest feature importance

Bl 3. BEHLARMEHEER M

3.1.3. $¥EEE

LASSO [H] 350325 BENLAR AR L 2 AR AN A o PR AR B B AN AR ), [ S0 i 2
FHURB S BCESAE), MR RHRZ K-means TR E K 02K 8., K\ ke
VEHRIN AT (RRFAE N TATL RO 5 SE AT

LASSO [ T 34 MNFAE, $EHUBEHLARMEAIE HEEH A AT 34 IRHIE, EEUCZEE, KIUA 16
ANZEEFAE, N KA TF IR ORFE(ILZE 1) CAMM &R T4 B 4R 3E [F 5 i %
OFHIE, DNANJELET .

Table 1. Core risk and protective factors selected by machine learning

= 1. EF IFERNOREEFSRIPFET#E

e M2
PHQ-4 TG A BB TS
PHQ-7 SF R A WA, a0 SR AR AL SRR R
PHQ-8 iﬁf’ﬁ@i}iiﬁﬁﬁ%‘fﬁ%@%ﬂ% azémi ‘
BIEIFAIR, MR AT AN . BhkEh 2 R UL I T
SSCS-6 [F] % (8] BLAHZE L
SSCS-14 M AETERE I ZE
SSCS-22 2 )RR
SSCS-26 S U g -2
SIAS-3 TEIR IS E OB BLECE B I %, BRI R 7K
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3.2. Mg HT

3.2.1. FHLREBEREXMEEE

PAHL#S 27 2 ik ) 5 N8R (PHQ-9, SSCS, SIAS, CD-RISC-10, FACESII-CV)X M. 16 MZ 4 HE
SFHERAR o A @A S g g5 . a4 BoR, PHQ SR 5 FHLEURETS 77 (SCORE) X & e N &
IR, PHQ-4 Al PHQ-7 /2 TN 7 Bk R BN B HE M4 B, Il 58 R %050 748 0.37. 0.38.
1M FACESII-CV #1 CD-RISC &E#f5 F-HL 843 7 2 (813 B HLAAHIC, CD-RISC-2 A& MLk FAH G FE
FER KM —%H, Wik RECH-0.24.
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Figure 4. Multidimensional partial correlation network graph of smartphone addiction
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3.2.2. RS L EIERR
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Figure S. Centrality metrics plot for network analysis
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B R BRI Bk, R R MRS, BRI AR R A FE A AR 5] H T i BB AR E B, &g p
BRI O MR bR . BB g rhb MR E MERG G B, AR L MR 0 ERE T R E(CS 2D
N 0.128, ZEEEE N 0.516. EFEFOER 0.594,
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Figure 6. Centrality stability analysis plot
B 6. FulEisARiRE M AT

4. i1ig

FHUBIREAE B AR BT o el 8, R AN e 2 4R OB R B A8 . AW 5T
WA 2] S5 W AL G, RGHER T OBRHIE S BURAT NI 24 508k .

PHQ SRR TSR 2 A AR B B s A, RS aT AR A R—B (A ey, 47540,
2025; BPOSEAE, 2023). HATRERIJERZ, BIETRE 1R PHQ-4. PHQ-7 1 PHQ-8, 737Xt 1 H 7)
VAR L VER I 3E DUAE T AR fE S PR B BRI S AR, R 57 IR RS AR IR G AL, R AT RE
SR ETER I T M, B AR AR s Bl IR R R IR A, R AN ET B Sl i i L2
filt I COPPIRAS AR B[] (58 P 68 T WL R AR 2l ok [ 3B 4 58 S st ke I kS whis s MR 2%, [  RE T
U A S BT RE S S EUE R I NI, TEACEIEIRIR.

T PHQ-7 4 22 i 5 UE S A2 FUAI S X T LR RE 52 el ¥ 2 ) % 2 (Chen et al., 2024; Mordeno et al.,
2018), WELEFEE I TR FH RN EZELMRAERZ —, PATEHEILMcVay & Kane, 2010; £H5!
S5, 2024)FR e FHUSORMAMATT BeAE H A5 3 1047 N R E TR S (S E A A T, TR
FIBRIR I FER 2 MR OB IS, BIASRTESAT AR 55 1 s S B N F-AILAS F 1 T8 R IR IR . Xl i
PRI 3 B BRAR T AT 55 58 R, 38 W] e BOA AR 57, 1 A M A T F ALk — 2B s A AT A

AL FE B (SIAS) 5 KA TR 17K F-(SSCS) 2 W 7t i it th (M B Z AR &, 5 FHUSURMSE 7 R0 IE
I, HZ AW Fas RSk, 5205, 2023). SSCS-6. SSCS-14. SSCS-22 LK SSCS-2), FL:[FEH
T — TR A SRR A, AR JIRORIN , A n] B 2 T R R T LR 8EIR B AT
T T Fl— P B0 1) %o SR (0 PT 55, 2023), T BEHE— 2040 5 S BRI 25 21 OR R0 il /AR Ve 11, TR AR
WMEIEIR . SRR, SRAAE AT HERRERE, SIAS-2. SIAS-3. SIAS-13. SIAS-14 LA SIAS-19 /K81 T
AMBFETI N B SEAEAC & I TUH AR R I SEBRANIE, T AMA T B AZR T 4128 5% T AR LSRR 26 b4t
A6 o AR AS I AT REAR R H B A T #1728 £5 R 25 BT B0 PR AR BB P o 48 48R0 THD XS T L3 1Y) I ) (Pierce,
2009), HIATREHISS T B PR AL S B R RV IR R RN 5 55K X PP FHLAEAS ThBE 1

DOI: 10.12677/ap.2025.159518 284 o3 2


https://doi.org/10.12677/ap.2025.159518

EINNEE

WA, AR NS ASAE T B, D T AL AR, FERTRe Bt b R R I S AL A B 77 IR [R] A0
K71. SEB KRG, THUSRRETER o024 A v ] BB 6 DUEE A (0. BRSO Xt 2l e ) 5 448 T JR 1 155 2 R 1
TRERERENA R, XSt 28 R8I 22 4 TRE X T o

WEFE R, AN O FE B (CD-RISC-2, CD-RISC-8) A AR i 5 RE Th it (FACESII-CV-4, FACESII-CV-
7, FACESII-CV-23)&fA A FHL R ) EE LR R &=, S LE W EFANME RIS R IL R e T e i K
B o Lo B ) PR A P N A8 5 3 I = ) X SRS s ARV AR P 17 26 1R 19 B8 U G2 AR ) (Pollizzi & Lynn, 2021;
Tugade & Fredrickson, 2007), ATk /Zb F-HLRSIRE 0 XU o 17 /Co 35 470 55 55 1 /A w9 At 1) 44 i =L
{1 B o i A2 A 6 T 67 T 17 9 B S I 7, S g 20 I Sk ASE QAT RS R J A AT S, s i — B 155
FoLEPME. S—J7H, BRI KEDIRE WA T — Mg . SCRIERMT A5 (Slezackova & Sobotkova,
2016). FACESII-CV-4, FACESII-CV-7, FACESII-CV-23, XYL [FE & T —MEE R EE R /. 15
PRI T4 . el HE BRI EE2h, K598 TR REIEGE f . AYER RIS, PRIKT
IR AL AR . [FIRS, FKEEMRES S ML RESIR ML T IS (19 ) 2 X RS R S838, BRI
A ) 76 5K BE A 03 SR A7 SR SCRFA o) L o 7 58, T AR T LA SR M — P98 IR B et

B0 KA F WU R R 5 O/ 47 R R 78, o 17 XU %A% 5 R 3 BR A (R B R/ E R AL
FERRER AT b, AREEIR (AN s A Bl RS ) #E s SRS phiz sl ) . Mk e g (W b % ) SR80 20)
DA B A R R (AN 452 Bk 5 AR A ER ) S [RIAG . “ i 0 - WSS Pk~ S, X LU R sl VRN A BEUR L i
KRBT N HISSILSCERE, , HES) AR FHUE I 4T T RAGRE S BEA, BT “E77 - [l -
WA ARG RE . B0, 34 0 (PHQ-7) BLE I8 AR, 11 25l s 7 5 k2 48 B s s [ 3 S
S — 0 A BOREAT A

R AR L, OEFIMEG N HE & S P HT )MK EETh R R E s 55 RS )R <t -
TRET SERE, BTN AN EI G R AR . OB B AR RS R ST, WA ALK 4
TE SR BE SR AR AL T 1B R IR S RIS 1) AR R 2RI, HISS T R BT R . M s—— O3
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