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Abstract

Objective: A questionnaire survey was conducted on 5290 secondary school students (2553 left-
behind students) in the ethnic areas of southeast Chongqing (Shizhu and Xiushan counties) to build
a bootstrap-based Bayesian network model in order to explore the network relationship between
left-behind secondary school students’ Internet addiction behaviour and its related factors. Me-
thods: x? and multivariate Logistic regression were used to initially select the variables, and the
construction of the Bayesian network model was established by the hill-climbing algorithm to con-
struct the topology and using the great likelihood estimation method for parameter learning. The
precision of the model was tested by accuracy and sensitivity and compared with the Logistic re-
gression model. Results: The Bayesian network model eventually identified seven important va-
riables related to Internet addiction. Three factors were directly related to Internet addiction, re-
spectively, the length of time spent online, depression and anxiety, and communication with par-
ents was indirectly related to Internet addiction through the length of time spent online. The overall
prediction accuracy of the Bayesian network model was 81.60% and the sensitivity was 93.56%.
Conclusion: The Bayesian network model can provide a reliable explanation of the dependency
relationship between Internet addiction and its related variables, and help to identify potential
influencing factors for the detection of Internet addiction.
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1. 518

RSP LB TR MR 5 TS = A A UL BRI RICRITE 7 FERTEM,  FAL. BRSO Ah SR 8 I 4%
ZNSHE, FR N 18 B LR IE A4S, Li, Lin, Xu, & Zhu, 2013). 857 ) LEARAE 5 RHEM /L,
M A BHE S DER OB A P B LB A 6, BT RRMEELE X E D E KA 5 e
FIRZHE (T —fE, IS, 2002). SRR BB £ 7 1 K 2 S ECE TR R, IR IEH K R BE 451
5hig, MW LEERSZEHEREL R, P ESMA R OEIT RSP, U, R
Ji, &ITLRIE, 2015). BFFARIL, B TAERE 7 )LE, W57 )L RIS somaks 2 5 m (71, ik,
&HIZ, 2021). MBI ST LE, AT AEFEALOFRBOE K R EEN B, T B0 R R AR TATRIR
A5 5 52 A SRR TG S 00 B [0 U R AR (R HHAE, 2022). BFICRIL, 948 ok 2 % 2 A 2l ok
Ji& B R A — e R R R TSR, 2 H AT AR R AR AR — A H L [l (Pfeffer, 2001), 455
IR S50 2 1) 5L P 438 i (Osstovar et al., 2016), BEARREAEMREOLHIL, B2 AGITAMNRECE,
2018) . H H & A BF I I R B2 A A AT 145 B 25 5 a3k o9 2% H: R R RE BN 52, T 99 2% R (Astrup, Pedersen,
Mok, Carr, & Webb, 2017). #1l: 2020 4F, 1 [F R A AR B <3 b 22 A4 Dl 140 75 N (FH ), B e K
P E H B By (b E E B R ARG RS ), #ub T 2021 & 12 B, B E R4
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IR A H) 10.32 14, 10~19 & MR A7 EE 13.3%. I T M2 AR L&A g, MEpRasEE R, ¥
SF AR ) AR H TR, R 2R B S P AR I 4% R LR TR VR L) A S R

T W2 IR R 72 7155 2 I 4E R T Logistic [R1VA . BT[] 57732 (1 s A A5 2Y 2 37 DA SRR 1)
W2 RE 2[R 2K . Acikgoz S5 ANAEFH Logistic [H115 43 Bt & IR 4 R 5 75 /0> 2 AR T 2 22 528 IR AH G
(Acikgoz, Acikgoz, & Acikgoz, 2022). Cai % A\RH £ A& Logistic [FJH13 3] 1 514 /& B 57 JL 2 1) Ok
R E (Cai et al.,, 2021). fHIHH £ @B P ATHARBR A LM 2, a2 B LA MRS . Tt
J7 10X 28 S SE AT AL R AT 1) TG FR B I 45 2R A M 30 R R T 7 % IR 3% TR 7E OC SR AT SRR B2 (R L2 2 SR
BA TR ZA LR MRE, & TR i, o DUREMES ST 24771k Logistic [B1E 5 #1177
FEMARR (R, LES, &7, B, &51HES, 2018; #IL%, 2016)K 28 & IA) ) Py 555 R ELW
AT RLAL o

FURT,  WOAHI 5T I8 I YA I 1 A SO BRI AR e R X B 7 2 AR EE AL AE B KER L. |
RREAE L /OB 272 R AN X 2% e AR S 50, 76 Logistic [B1U 43 B AL 1, DURA SF o 2425 R0 4% iR
SR BN A, PSR T bootstrap [ UL 8 AR, SR AH AR B ) AR AR OC 2R, DR,
WA 268 BB PRI AR DS IR 2, T Ay IR 465 R O G b RN 5507 2 44 365 B o

2. MRMRERE
2.1 WRR

KR EEERE RN LA 77, O GO R p R IX (B I E R B AREEBE) 12~18 © 2%
KA IR 1) S4TSR, 2) 4EIR 12~18 %, 3) IR B2 A I &5 HERR bR
1) A ™ B YRAEI KR IR RSB IETE B 20T #s 2) IERL & SE A A # . AW IR BT P =
BiAB TS B4t (Ie B e LS 2019-ky-ks-HY-1), WFiR 43O BaEREBHFFREHE KA E.

22. ffIRI R

221 BHE—RIFRIEE
KT E G — B O ) B SR R B0 RN F2RE, BFR R FR5E, IR RER, RO
SRS FIEFTE, SCBFAMI DL RBHRISR R . FIELTHIRDLSE

222, MEREISHER
SKH Young Zmii ) (48 OB W R TP oORR) o« BRI A 20 N H, A HE L 15 RS,
18907 20~100 2 [8] . 15430 i W Fe 7 X 4% I e A P2 it il ™ 2B . 1% 10 Cronbach’s o R2%0CH 0.91.

2.2.3. HHRER BFER(PHQ-9)

HF S0 R FIASE IR H 1 5 3 (PHQ-9) KAk B <7 Fh 2 A PR IR TS L . Z R 9 AN AL, S5
JUFEITE 0~20 43, 23 FHE 53 100 15 A1 20 43 RN M2 A . A AN 8 FE AR . 1% 20 Cronbach’s o &
#0.93.

2.2.4. RZEERERRERBERPSQI)
K SRR UG 2% CR B R BT B 45 B (PSQN B £ kAT A . Bt 23 ML H AR, HA%HDL 1-3
Toitay, 1950 ) R BRI I BB 2 . %81 Cronbach’s o 234 0.90.

225, BERIAEIEAIEREER R (PHQ-15)
ST SRS 5 AR T 72 (PHQ-L5) 3545 15 T30 3 4 10 F SRt 36 TSP R 4747
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fiti, BEERRAG AN IRARAEIRTE LB P iR . %83 Cronbach’s a %7y 0.89.

2.2.6. [TZHEREER(GAD)
AR A ZHERIE RER(GAD-T), BAIAN T MEH O TR e & 53 25 L
SPAFRT, B4, BREFERSME. S0 Cronbach’s o R¥CH 0.92.

2.3. HeEiE

AHERD T EFEERISR, REERAN TEPHHERE. ERNFENEIIKARBES
SiE&)E, @dRNRT RN SR TR E RS WRETHREKARES 5, W LEFER
o EVART, AN G EOR A BB IR, IS N D R MR RAE RN AL
HCE RS, W 58 BN R HAE 20 28 30 708

24. GFERE

{8 EpiData 3.1 X Z #5147 XGR AN DU R B (P BT B . SR R 4.2.1 JHiHUY) 2553 4] B sy rh 22 AR DA
7:3 WILLBIBENL 0 N IR RN B IE 5, R SRR F “bnlearn” R AL DR 28 BE AT A 2, SRAISET
bootstrap 771k (M€ L B3 WX 28 SE M EAT 24 21, B e IRE A3 31 i BAS PR I M 48 4504, AR E B )
KRG THEEAT SR SIS B R R, ff ] Netica #EBEAT DU R 2% (T ARAL s 72 AR B8 R VP A
BERIPERE . RN SR A AR . ZIE Logistic BN AR B#EATHRiE, I UABRMEEREIAZE, KA
BRI R SR BN DU o 245573 o

3. 4R
3.1. #£FEHERE

K E S e SR e T e P BUR R A M Z (i, earsg, 2004), DG fa] B H L 22
AHEFURI Harman SRR 5600 B A 00 H 34T B R A, 45 R &R, RRHERT 1 B3t
64, BRI 24 580N 30.23%, ANHET 40%, R WAL 3L 5 75 20w 22 -

3.2. —f&1ER

AT A 5973 4 rh A, Hh 2 5G4 5471 N\, I 308 91.59%, Y IaI4 24 H % 4923
By, BRE 82.42%; kA RVIYER N 14.63; T4 2483 A (50.44%). L/t 2440 A\ (49.56%); i,
B~y 2g s 4k 2553 151(48.25%), BH S oA 1281 151(50.18%), FH S B A 1272 151(49.82%);  FAERESY 1156
N\ (45.28%), XK 1397 N(54.72%). W7 1.

Table 1. Univariate analysis of the detection of Internet addiction among left-behind secondary students [n(%)]

1 BFhEEMERRAEE R AR RS[N(%)]

W& WESE
RE MR PSR [R5 R E 957 - p’
N =1389 N =399 N =585 N =180
P53 0.021 0.796 0.244
5 725 (52.46) 186 (45.81) 288 (48.65) 82 (47.40)
gy 657 (47.54) 220 (54.19) 304 (51.35) 91 (52.60)
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RS 0.481 0.991 0.672
<13 423 (30.61) 119 (29.31) 189 (31.93) 56 (32.37)
13~16 842 (60.93) 245 (60.34) 353 (59.63) 103 (59.54)
16~18 117 (8.47)  42(10.34) 50 (8.45) 14 (8.09)

RTMAET XL 0.647 0.794 0.150
o 1233 (89.22) 366 (90.15) 519 (87.67) 150 (86.71)
2 149 (10.78) 40 (9.85) 73(12.33)  23(13.29)

LA BRI 5 <0.001 <0.001 0.751
ANl 7 229 (16.57) 121 (29.80) 102 (17.23) 57 (32.95)
— 434 (31.40) 146 (35.96) 184 (31.08) 64 (36.99)
WE 719 (52.03) 139 (34.24) 306 (51.69) 52 (30.06)

FREHRTY 0.864 0.202 0.603
s RIKEE 173 (12.52) 49 (12.07) 73(12.33)  28(16.18)
SEEAIGEE 1209 (87.48) 357 (87.93) 519 (87.67) 145 (83.82)

MK <0.001 <0.001 1.000
<6 1205 (87.19) 195 (48.03) 518 (87.50) 81 (46.82)
>6 177 (12.81) 211 (51.97) 74 (12.50) 92 (53.18)

AL <0.001 <0.001 0.376
%5 808 (58.47) 101 (24.88) 341 (57.60) 50 (28.90)
L =3:5 358 (25.90) 139 (34.24) 166 (28.04) 54 (31.21)
o 139 (10.06) 98 (24.14) 54(9.12) 30 (17.34)
HIEF 77(5.57) 68 (16.75) 31(5.24) 39 (22.54)

£EIE <0.001 <0.001 0.277
%5 1221 (88.35) 288 (70.94) 543 (91.72) 116 (67.05)
2 161 (11.65) 118 (29.06) 49 (8.28) 57 (32.95)

AASEAR <0.001 <0.001 0.785
% 991 (71.71) 186 (45.81) 421 (71.11) 87 (50.29)
2 391 (28.29) 220 (54.19) 171 (28.89) 86 (49.71)

e R 2 <0.001 <0.001 0.188
w5 674 (48.77)  91(22.41) 314 (53.04) 49 (28.32)
R L 590 (42.69) 232 (57.14) 235(39.70) 86 (49.71)
— 110 (7.96) 74 (18.23) 41(6.93)  33(19.08)
FERE 8 (0.58) 9(2.22) 2 (0.34) 5 (2.89)

Pt IR YA A B o 75 9 4 BR3P A 00 E BA ) 75 I 4 BB A 1 22 5 (MR s p° AR
WIZRAT IR Bt .22 57 AW R AL

DOI: 10.12677/ap.2023.133129 1079 o3 2


https://doi.org/10.12677/ap.2023.133129

ey
=T

&
k=
T

3.3. BERERS

FENGEMGIEES, REMET 2, SREHAEREI . FKERM, ERRHC. 1. 8. Kk
REDR B0 255 P 4 Fl A, ) R 22 5 P AT G i 22 X (p < 0.05),  FLE B <7 JL B P AR X - 1 4 iR
RAERNZEARLZI AR L p>0.05. AR DHRRINGEMBAEE NG AR

3.4. ZEE Logistic EYA5#r

KRR e Rrp A G55 X p < 0.05 KA BN £ (K] 3R logistic [ A58 thon) B 248 B k4T
PRI, TR ORI LR R R BE R 5 I 4 ORE AL AE 2 AR DG, U E AR o iz R BN, IF
¥ Z R E logistic [H1HZ5 R AT WAL IARMIE . 2 RIER M 86 R BRI ) 5 MEREER: PE5](0R = 1.54,
95%Cl: 1.20~2.00, p < 0.001), _LRiifK(OR = 5.97, 95%Cl: 4.56~7.82, p < 0.001), FIHF(OR wwns = 2.12,
95%Cl: 1.53~2.94, p < 0.001; OR ymu = 2.95, 95%Cl: 1.93~4.51, p < 0.001; OR sesu = 3.30, 95% CI:
1.86~5.86, p < 0.001), HRAAFEIR(OR = 1.45, 95%Cl: 1.09~1.93, p = 0.011) PA M BEAR 5 & (OR wusene = 1.77,
95%Cl: 1.30~2.40, p < 0.001; OR wmi = 1.86, 95%Cl: 1.18~2.92, p = 0.007), 45 4ME 1 Fiax.

Variable N Odds Ratio P
51 &L 911 ':l Reference

5 877 —— 1.54 (1.20, 2.00) <0.001
E5RQ /@B AwE 350 + Reference

— & 580 '—li—‘ 0.96 (0.68, 1.35) 0.803

W 858 | —=—- 0.77 (0.55, 1.08) 0.131
LMK <6 1400 'El Reference

>26 388 i —— | 597 (4.56, 7.82) <0.001
ER i 1509 + Reference

= 279 '—E'—' 1.08 (0.73, 1.60) 0.703
AR & 909 l:' Reference

L35S 497 —— 2.12 (1.53,2.94) <0.001

W 237 —— 2.95(1.93,4.51) <0.001

HfF 145 —_— 3.30 (1.86, 5.86) <0.001
SRR 5 1177 + Reference

i 611 D 1.45 (1.09, 1.93) 0.011
REERR T B 5 765 + Reference

BT 822 [ 1.77 (1.30, 2.40) <0.001

— % 184 i —_— 1.86 (1.18, 2.92) 0.007

FlkE 17 = 1.69 (0.52, 5.54) 0.379

i 2 5

Figure 1. Forest plot for multivariate Logistic regression model
1. %FE% Logistic BRI 24K E
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3.5. NIMETEIERILER

35.1. HBEMLE

KHEZ K F Logistic [A1H43 WA A% 1) 5 AN, 25 RS 30 1 1) 0 5 A BEA @R 10 T I 465 Rl e
R 2R AR, A g N e AR T AT 24 STRITRIN o ASHIF 70 AE Y11 55w el RN L 53055 D o34 X % 45 4y
BT, B BIC VP RImIE SN 45 . A T iR ) Bl M4 454, FAT 1l Bootstrap
AR 1000 MEEAHHTIE, ABAMERITTH AL, REIOCFES R R AN 4. dE
2 W1, 5SS EEAN MR RA 3 A, Rl B AR S . 5 R 3R 2 (] 4 R I X 2%
SRR R HH o [T 22 00 28 25 R 2 T 1 IO 4% i T ko IR 7 AE B

P33 DU () I 2 5 g, T I i KA SRVE S I 15 B A S8, 8 Netica A6 FLadk 47 T
IR, W 2 fizs.

B / ' \

YRAAEAR

%653
= 347 i

\
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B S

N R

biuly|

\

5
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Figure 2. Bayesian network model for the associated factors of Internet addiction

& 2. NMEREERREE

35.2. MERMBHRE I H

ST DI 4 o (0 AR B R, IS0 0 I 4 R I, 048 A 45 A B 06
RS, b AT SRR AL BA R 23 Hr HE XU £, PR 2R B < v 2 A R 4 B B R . &5 RN 51 3 o,
FEREIRE N E AT REPE N 151938 N E] T 21.6%; LFIRSK > 6 /N AU AT BEVEA 219% LA 45.7%; &
JEFNAICIRAS O AT BETEM 8.39% L TH31 17.3%, & EEHIAR M AT AP AN 13.19%3 N5 19.5%, 4 FEHIAL 1 o] g
PE 28.19%314 111y 34.8%;  [FIHE AT B 5 S BHAE I DA & AT RETE AN 19.6%1E 17y 27.9%.
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Figure 3. Posterior probability distribution of nodes given Internet addiction evidence

[ 3. MEEMMBIERET T RERHES B

3.5.3. 1REIFAL K2 I8 UE

ARSI AR 1 T

\

CARR DR 0 AT IR SEME, AT SO 0 T e 3 04T T iH 5, A5 Rnk 2
J7s o M e RGN, DU X 2% MRS I 28R A PR T IR A/ % Dy 81.60%, 3R:iIE4E 81.28%, IEWIMALF
AT 73 FETMPERE . Logistic [T 7E 2k G i AT IE Ay 68.68%, KiilE£E 78.43%.

Table 2. Performance comparison of the different algorithms

2. PITPHREMERELLEL

NERS W4
e 95% 1] % [X 1] 95% ] {7 [X ]
T R BUREE  RRREE MR BUREE R
ER FR ER TR
DU 4 81.60% 0.797 0.834 93.56% 40.89% 81.28% 0.783 0.840 93.24%  40.12%
Logistic [#]J9  68.68% 0.665 0.708 64.69% 82.27% 78.43% 0.753 0.813 80.41% 71.68%

4. Wi

AT NZ I Logistic [A] AR Gii% J5 AR &, 1@id 3T bootstrap 772 LI S yEAA 2 T DLH-$ )
ZEAETY, ERUE T B S R R AR N 48 R A G R R AEAE I 8 S R o A AR DR R JAR AN
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K R 2% R A HE O LT A E DL IR R R AT A “ R SRR R B, HE bk
WK T4 T 6 /NI B ST rb 2% AR ARG Hh X 28 e XU B K, 1 5 AW 0 A I H IR Z8 A A 3 /Nt
DAL B 2 2R 30 R 2% RORE ARG, HY XURS: (A 45 SR — B (Riehm et al., 2019; 1 55k, =y NN , &3 T3, 2021)
FIAR T 682 R N A BEAIMH 1 B < 7 /D 4F TR 25 5 52 31O B2 n] L ¥ 5218 (Aguilera-Guzman, de Snyder, Romero,
& Medina-Mora, 2004), [RINFACEE B (IR IGIGIN 1 18] BAT J9 R AR AT REVE(YE AR, J7 I 3L, 2010), 1
ZAEARTE BB HOAR o M LA A BREACSRAG SCHE 5 2 4, 1201 51 A6 T 28 FRIARI . S A T R (B 41, 78
Fe, ThE, SR, &ELRREE, 2019). BEFUKILAEEXT L SORMRT HAE BEOCR, X ATREEAEIEM
B ST A R T E D S ARV AR T Aol DA K N BRAS AR R g, e 1 ) R AL T 3 SR B S (Amiel & Sargent,
2004), PRI IFER, SEPURML . B &I L% e 5 EEIR BT A, 517028 i
28 R R R B 2 AEAH DG OC R, RV 2 ) 4% e T P 348 I R IR B o A RRRE, LI 28 plia 5 B AR I
28 B IR SR B 22 OB 00 = K (Acikgoz et al., 2022), X —45 B 7E T D ERER T 52 F SZ(Bruni et al.,
2015; Huang et al., 2020; Kang et al., 2020)» ¥ £ i 5 204N R AR5 & 7] 6 A2 24 AE 145 1R e 2R Al s 5 vl g
SPUELANA P REERR 57 o ZE AR [ REERER P10 sk Y 407 0 700 S REE IR ) (1), AT -5 S5O FIR 0 2 AN HE (Klocas & Sasmaz,
2018).

5 BRA @SB H LA DS, BT RIS BRI T AT 6 /NP, 5 A REVAE AN
IR MRS b T, HAE S AR @G Gl =Rk, XSS REVAT I AN 7 1) B S Hh 272 2R A HE DR 285 B
(R R ek, FEARRE TR o 35 1 I K B E T R e, X AT A — 7 T e X — A A & 1 TR B A
BRER ST 5 AR IEER =, 30l i I 25 B I RS I T 4% e B RS (i, 2021);
Ty 5 X — B R R I, R IO S BOR B 5 SRR IE BT KA PSS, e i 4 ) 2% HE
IR0 DL X Z AR T 1 S A SR BT, KR BEBI9R*N 1 Logistic [R1VA5 2 (1) SR 1] #,
L E T DU 37 0 2 A5 TR e, AN AT DA ) G At £ R SR A AN R SR A 1) B0 AT A0 DR 3R ) 0 4 A7 2
Z, WA DL R B0 AS 5 SR YR JE I FHR R B . AL TR GG B Logistic [H] UV REFfi ik
ST ARG R 2, DU 30T X 45 B ALK A 1) oA B RO S A R 3 AR 45 & i — D AR R S R BRI OREE,
BT R BN 2 R A HH VB A S (R R o A Ut — 0l i A R O ME R 2R . IO R S P FR bRt L
BUE 7 AHAER Logistic [E1)A, DU Hir i £ 580 fe B 1 5 4 (1 A 2R 1k i

[FIS, A S AFAE 7 TH AR BRI . B 5, AT 70 R B2 R B i T A 70, BRI 2 T B S
R N R A SRR 3R, RIEASRE R AT BIRUIRHES, AR DUR AR F rhdt— B oot . ik, AR5
A ERLER A BRRRER, RTINS P 1 7 Uik — D4 A 2 RS i 12k

E&WmE

ASCNERTTR BECE R EEZGRIIINE “i6 45 fg M X B <5 ) L 26 Y 28 e B0 0 T A S R AR . 1 &
AALIFFL” (2019ZY023315) UL K SR T AL RECG AT H “F5 1 B B ¥ 57 ) LE M a5 5 R/ T
RFE IR A BT R AR R 77 (QNXM20192068) 1 M BLFF 5 8 2R

SEEk

EERF, Mk, BE(2021). B¢ AR dh s SRR S NS U 1 - RO AR L. AT I 24, 34(5), 464-468.
Gl 3R, PN, ¥BPINE(2021). HfA AR LR O IR B L SRR IRISC R, A7 [E L 5 (R 7, 29(1), 33-36.
JUNAE, J70E 3(2010). ANF YRR BRS¢ )LE S — MR LE I AT A LR, AR O P E S, (2), 4.

W (2018). B MK M2 A AT AHFIER A NB i, AR s, ER: HEREERNR .

BE . 2020 E2/HE B 411-#0 7% http://Iwww.moe.gov.cn/jyb_sjzI/moe 560/2020/quanguo
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