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Abstract

Objective: Given the persistent increase in adolescent Internet addiction rates, this study investi-
gates the association between physical activity and Internet addiction, while elucidating the medi-
ating roles of family cohesion and prosocial behavior. Methods: Using a cross-sectional design, we
administered standardized scales—Adolescent Physical Activity Questionnaire (APAQ), Internet
Addiction Diagnostic Scale (IADDS), Family Adaptability and Cohesion Evaluation System II (FACES
II-CV), and Prosocial Tendency Measure (PTM)—to 750 secondary school students. Variable rela-
tionships were validated through regression analysis and mediation effect models. Results: Data
revealed a significant negative correlation between physical activity and Internet addiction (p =
-0.23, P < 0.001). Family cohesion and prosocial behavior formed dual mediation pathways, ac-
counting for 15.7% and 19.9% of total effects respectively, with prosocial behavior demonstrating
stronger mediation. Physical activity suppressed Internet addiction development through two
mechanisms: enhancing family bonding to strengthen social connections, and reinforcing prosocial
behavioral tendencies. Conclusion: The study confirms that adolescents’ physical activity levels di-
rectly inhibit Internet addiction risks while indirectly exerting preventive effects through improved
family interaction quality and enhanced social adaptive behaviors.
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1. 51§

(A R B N BRI I O A 5 ) o, BRI SRS OB AR A5 AR AR R
FUiEs 26%, A ipaE A TN K R ik 91.8%, AR ELBITE 6%~14% 2 [FI(H 7550, %4kt 2013),
A RS 4 ORI R S ABE(Liu et al, 2023), P48 RoRE OO S2 0 75 /D4 B O g R R R I 2L R 2R

) 6% PSR A AR R S5 e R A D9 8% 35 ) — ook A7 N i (Sayed et al., 2022) 0 (OB 78 L
T FCRE BB STA5 AN AT ) 268 () (ISR FE AR (S0 15 I 55, 2022), 4R T 33 Bl7K ST g % S5 35 Tl 75 /> 4 Y
28 ORI (Kim & Lee, 2022), I HA% 7% 5 n] DL K 20 28 ORI IR (Li et al., 2020). FRAIR N2 B
TP (R, ISR, 2018). HETHEASIR, FHEMNERHBFEEANMEREENHMA R AL —,
X ARAT PR A B . R T DL S IR OR BE 15 S L P SR R S s B PR T D R I AT, R
TEAT N B BB SRS, 2023, R, 2021), RN R BRI G ENVE e & O 5 5K
JE A 1) B BT BB S AR T R IE SR (H 55, 2013)0 SEAL AT R PR BILLE Bl AR Ath 25 5 T FAO 5t At AR
FEHRIIATA, Moeijes KIFNS 5K G HBIA I D FERIUH TE 2 (554247 AR BGET N
(Moeijes etal.,2019), BA @Rt AT AMR AMATE R 5 5N RIFIHESR R, G RIT AN
(BLFERUREAT N) (Ryan & Deci, 2024; HALEE, 2007). SEALSAT MR REAIEEH, FEEVE N MR
AR, Ref8 02 5 S A ISR AL AT (05555, 2018), BT BESE % FEAMN Re g s MA 1)
FALSAT R, BEPRRAMEES, M R T A (Hur, 2023). BEAh, BERERI, U MAREREE
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AL AT BT, AT A2l Rl 4 TR R ERPEAME L DT 0 90 4% BRI (% 1
2023; RS, 2011).

HHT, A RAK IS0 X 28 Bk (B 7t K 22 88 v T 28 0 1 B B AR IR I A EA . B, ©F
T FE R A4 7735 B RE 0 I O 17 25 RS R 0 1 B RR IR, R AN IS RIS . SR, ST K E
B FEFISEAL AT NAEIX — I R TR VE F H B Z IR NIRRT . REH SRR R, KEXKRKFREMA
IRIIRE AT 5 X 2% RO 2 UIAH G, AR A SRS 5 B 536 85 FE RS AL AT AR A 703 200 5] I 8% s
PR AR RIAT RS T. B, ABHFAEEVRANE — A E, PR 735 B ] 18 5 38 568 5K g 235 25
FERR ISR AL 2347 DRI 9 265 1o 1) JRUG:

2. NREFHE
2.1. WK

AT FEAZ O FEAR 2 A 0 2% B 1) A 2, R DAAE AT 8 8 v 2 A PR T 2% SR ZR 7E 6.92%~10.78%
Z NGk EE, PR, 2018). H ML Bk AR P)N 8%, HVFIRZES)N 0.04, KL/KHE o HL 0.05, X
MEE 1.96; THHA: N=2Z2xP (1 -P)/E% fRAA: 1.962x0.08 x (1 -0.08)/0.042=177. FE 10%
MBI, HLFIHE 197 N, RO B0 690 A .

AHIF 7R FH T PR BE A LR BE RS, 2023 4E 12 H~2024 4F 4 AN, AHFFEBENLEEL %R £ i indF
F . YT TSR, DL 11~14 S AR TRE R R, SRA SRR R SR, IR 4 750
o TRAERIARHER: O MEER B M @ ELL 10 MEU ERBEEEES: @ Hid—F
PIEFRERERE —& R MERERAEE, SEMAIRIBIET 690 Ao Hrh, 54 334 (48.4%) N\,
7 356 (51.6%) N5 NER 119 (17.2%) N, LFERK 283 @1.1%) N, J\HFEL 91 (13.2%) N, JLFEHK 197
(28.5%) N ; FETBEL 526 (76.2%) N, 1EKL 164 (23.8%) N MAETF 2 279 (40.5%) N, AEHAEF 2 411 (59.5%)
N o AR BRI I S 07 2RI 7T H I S A 25 ST AN B A 2 U W DR I SR U, AR R A e 4
N HUE AR 5 R80T H I (LR AR E Bl B AL B 7T B Ae 323 7 23 1 9 #(SD2024012) .

2.2. ARGZE

2.2.1. BLEHHFERNE)E (Adolescent Physical Activity Questionnaire, APAQ) (EHZ, 2015)
KHZHE NP SR (D EEIEEh A , A TIPS A EE & — A W E Ak
WITIESKT, GRS SR R 135 3. B EE 9 MBI, R 5 stk oMEMN
1 GEAAFE)S 5 GEAFRE). M EEREARESNACEK, ZERIEFATRRI RIFMERK
FEGETEE, 2023). ABFFH, B Cronbach’s o RECH 0.825, W HAT BLAF 3 — k.

2.2.2. hEEA R4E B E 3R (Internet Addiction Disorder Diagnostic Scale, IADDS) (A ¥3, 2008)

KHGEBENM SN (RN R ER) , A8 13D H, REAM ST MEGR/S). Bl
i 5 3 2 AN A T BEAFEE N 28 RO e 8 o 12 SR AE v 2 AR A A rh SR I HH A 1 BRI SRR (L /N
S, 2011)0 ABFFUH, ZEKM Cronbac’s o RN 0.811,

2.2.3. REIFEEFT IR (Chinese Version of the Family Adaptability and Cohesion Scale,
FACESII-CV) (BRIZIB%, 1991)
FE N 5 0E M R R A SO 2R 2S5 A AE Olson #U4% FACES R IEAl LT 78I, xER
TPl R BE SR FEAE R, 4830 MR H, RABZT AN “AR” B “A27 ). AHFAERM
Cronbac’s a 2% 0.923, FIHEAGELFIEE . ZER COAE 2P m AR N RS uEse BA 5
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U WS FERIRE, BREAEWE T N 30— o REUFE 0.68~0.93 (P 4 4E55, 2015),

2.2.4. BLEEHRITAMEESR (Prosocial Tendencies Measure for Adolescent, PTM) GEEZ, 2007)

B DAL AT MR B R E B A O S NETT, TG R AR R SR AT . ER A
26 MBI, RHZE R LA AN EATFE R TR ERTE), MMETEREY 1 25 7, srEERR
AL AT NI R R . AR RAET DERAR D B RIFINERE(FEIZ, 2023), AR TZEER
Cronbac’s o REH 0.974.

2.3. Gt Ak

SKH SPSS 26.0 BAFHHATEAE /3 BT AL B, TFEBRHAMF GRS AN, KA £ brifEE)RiR. &
SR F Harman B[R 28 29 A6 36 [A) 7 19 Z2 AT ARG 56, SRRER Pearson AHIC /3 BT 77 ik (B il b Sl . £E4% . Ak
T S E R K2 2] R S 5 ) 6 5 e [ (A DGO R AT R o SR B OB AS 1A 50 A ANOVA
BRI S — RIE A F AR S BRI 2R, Bl 2 o2 v B EER T A B R AR 00
IR 28 FRE S 23 RIS R o« SR J5 R IBM SPSS Amos 27 Graphics #5471/ R WA RG 56, H s 6 IE B
WAL, KA 2212 1IE H 23 A7 Bootstrap 1A% KEESR T L SRAL AT AAH ELEZ I LA S A A RUSER A 135 5)
1 X 2 et AR Y A F EA T ARG

3. 58
3.1. £FEHFERERE

K F Harman R 7R IERE4T T 3L R R R 2R 30 A s, rze, 2004), 45530 B HRRIE(E K
F 1T 84, BAETRRMAE SRR N 27.61%, L 40%MIE FAE /N, 2 WIABE ASIEAE W] 5 1 4L ]
TR .
3.2. ETERAMSIT REXME S

SR ITIESN . FKEEREE . SEAL AT WS RIS AR 1 0 Z [ Y8 brife 22 RIAH DG PR REAT
GLit o, WA 1o R ITE SN 5 RIESRE B At AT N B IEA 5(r=0.36+ 0.31, ¥ P<0.001),
55 28 i 2 AU G (r = —0.39, P < 0.001); FKEESEEE G217 AR IEFA X (=037, P <0.001), 5M
28 B 2 AU S (r = —0.38, P < 0.001); ST -5 4% i 5 HH B 47 O (r = —0.49, P < 0.001)

Table 1. Means, standard deviations, and correlation coefficients among variables (n = 690)

1. BLEZENTEHH. REEFHEXMERE (0 =690)

A5 M+ SD APAQ FACESII-CV PTM IADDS
APAQ 3.02+0.78 —
FACESII-CV 56.62 + 10.15 0.36™ —
PTM 16.69 + 3.65 031" 0.37" —
IADDS 1.72+2.72 -0.39™ -0.38™ -0.49™ —

T THE 0.01 ZHIUR), BAGHE L. APAQ, B /AHM1iEE) G IADDS, W2 M2 i 8% ; FACESII-
CV, FEABERF I PTM, HDERMSAT M ER.

33. AOGHEERBERMESH

BT NOGE AR A ER I ES . FKEREL . SR 2478 WA RIRE 16 DLt 1T i,
W3 20 AFEANFITEREAI NGB FKEERE L WL BRAFAEA O . JE R T1E 3 5 55 Lol A7 A X
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FMR HAMGBTEEI NG MR FRAE AT RN, MK S INEEh. SR ST NFAE
R, I ERAFAEA DS, B LMK S N SRR G, SETNESN. SRS AT AR R,

Table 2. Effects of Participants’ demographic characteristics on physical activity, family cohesion, internet addiction, and
prosocial behavior scores

2. WENR—RBEANEIER REFER. MERR. FHEITATINEM

5 o APAQ 47 FACESII-CV f34)  IADDS 135} PTM 134}
RH n (7%
MM ¢vFE M 1H vFfH  MA{E tF{E MM  tF1H
PE5I
5 334 (484)  3.15 .. 5783 . 1.38 . 17.08
4.35 2.97 -3.15 2.73
7 356 (51.6)  2.89 55.47 2.03 16.33
R
N 119 (17.2) 3.17 54.23 1.78 16.23
LER 283 (41.1)  3.03 56.42 1.57 16.98
517 3.36 1.88 3.37
J\EEZ 91 (13.2) 3.13 58.05 1.34 17.38
JUEELR 197 (28.5) 2.85 57.67 2.05 16.24
M arta
A 526 (76.2)  3.05 56.13 1.64 16.84
o -2.01 2.19* 1.01 -1.85"
B 164 (23.8) 2.91 58.18 1.93 16.23
AT L
= 279 (40.5) 297 56.27 1.76 16.69
-1.3 -0.71 0.41 -0.13
Y 411 (59.5) 3.05 56.85 1.68 16.68
5 ) SR
4% A.B 437 (32.5)  3.07 56.97 1.55 16.98
243" 1.12 -2.1" 2.69*
&4 C.D 253(30.9) 292 56.01 1.99 16.21
ke
0~2 4 225(32.6)  3.11 56.31 1.27 17.21
2.12° -0.56 -3.16™ 2.58°
28D E 465 (67.4) 297 56.77 1.92 16.45
]
%A 12 (1.7) 2.56 58.01 225 17.49
HREH 516 (74.8) 3.03 5.07* 56.57 0.54 1.59 3.12° 16.68 0.19
R 96 (13.9) 2.85 55.85 2.46 16.67
He 66 (9.5) 3.26 57.85 1.45 16.72
A
1~3 RALH 526 (76.2) 3.03 56.59 1.59 . 1675
0.79 -1.85 -1.99 0.75
4~7 RALH 164 (23.8) 2.97 56.71 2.08 16.51
Bk LMK
W ZINESE A PN 497 (72) 3.06 . 56.79 1.43 .. 1696 .
2.18 0.69 -3.85 3.05
[ENap4Y 193 (28) 2.91 56.17 2.43 16.02

i SRR RIERARUEE L. APAQ, H/MEMRIIEBNIAA; IADDS, H 24 M4 pfaER; FACESII-CV, XK
EREER DR PTM, HEEL ST AER.
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34. bH7ED REFBE. FHSTRAMNMERMBEX S

KR Z R mIA T, R 3w, AR 1 st NS RER AR B AR 1S s, K15 )
%of X 24 B F A7 AE SR (B = —0.39, t=—11.05, P < 0.001), AR Iy 1.49%. KM 2 vholg 5 e 55 25 T 4
NENETTRREE,  SCRE 26 % FE T I 28 R AR AE SR DG (B = —0.27, t=—7.57, P < 0.001), 1A J1i&E5)5 5K a8
HERBA R R B RN 2.16%, HA FEESEE KRR E(ARY) A 14.2%; B8 3 RIE Gt 21T
NENEFT RIS, SRAE S AT RNt 28 a7 75 Hh FE I 5 AH G (B = 0.36, t = —10.36, P < 0.001), 3 ME&E X}
WA £ R PRI R A5 AR R B (RY) N 31.9%, o, SEAL AT N HIMEREE(ARY) N 23.7%, HAA HAZE A H
BRSBTS A il iR s 38 A 2 7 R . IX R EA TS B T el i SRRE SR S oA AT N R R
M V8] 265 5 9 o

Table 3. Regression analysis of physical activity, family cohesion, and prosocial behavior on internet addiction

F"3. ENEY REFREE. FHIITANMERBIIEIFSTER

R 1 (i) Y 3
H A
B t B t B t
ARG -0.39 -11.05" -0.29 -8.01™ -0.22 —-6.29%
FREEE -0.27 ~7.57" -0.17 —4.75™
TN -0.36 -10.36™
R2 0.151 0.216 0.322
AR? 0.149 0.214 0.319
F 122.04* 94.71* 108.65

e RoRHRERA G E L.

XHETIIEEN . S Bl KEESRH L SR AT AU B 150 AT I, WoR 2R
FRIERRANE 0 BT, S5MH4REEY/INT 5, MRREGEMEAEIT 1, KSR A E IR, &G
BE— AT A RN BT R

IRIE LR, SR IITES) . FREESEE . WESHIRE. B LS TR S st. Wik & B
(AT A5 AT, WA 40 A& TG B 5 28 SRR TR AE AL 7 R SRR = —0.27, t = —6.02, P < 0.001), 1&77i%
B 5 R BE SR RAFAE IE [ R IBE (B = 0.37, t=10.05, P < 0.001), ZXEEFEZEJE IE A KIBESEAE 247 (B =031,
t=8.18, P <0.001), ZXREIEH L XN N 4% il B 7 M) RBR(B = —0.18, t = —4.97, P < 0.001), 1&J1i&3hRE
% 1E [F) SR ESEAE 24T (B = 0.19, t = 5.03, P < 0.001), SEAEEAT NAEHE A7 R SR 25 A (B = —0.34, t =
-9.91, P<0.001).

Table 4. Regression analysis of mediating variables between physical activity and internet addiction

4. FIENSMERRE DAL ER TS

[R5 & T A% & R 1H R2{H F {8 B t{H P
LNARES) 0.36 0.13 25.9 0.37 10.05 P <0.001
e “F ]IS —0.02 —0.37 P=0.715
KIERE L .
AR _E MK -0.01 -0.18 P=0.861
B —0.54 1.43 P=0.154
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ARG 0.44 0.19 32.17 0.19 5.03 P<0.001
FIERHE 0.31 8.18 P <0.001
FHEATH =) RS 0.06 -1.63 P=0.104
Y/ AR CIRS -0.07 -1.89 P=0.058
W 1 -0.07 -1.81 P=0.072
& 1% 5) 0.58 0.34 56.99 -0.27 —6.02 P<0.001
FRERE -0.18 -4.97 P <0.001
FAAT N -0.34 -9.91 P <0.001
EEEIn
22 1S -0.06 -0.07 P=0.94
BFIR PR 0.08 2.71 P=0.007
W 1 0.04 1.32 P=0.189
(VARG 0.43 0.17 35.25 -0.37 -10.58 P<0.001
2 ) SR -0.03 0.73 P=0.47
W 2% B
BRI K 0.11 3.13 P=0.02
¥R 0.05 2.39 P=0.03

3.5. BB SHNAYNRE

K Amos27.0 K48 45 14 77 PR AL AT B AR B B UE 0 Ar, M3 B 7 22 5 A B (R Bl KB AR, BA
WIEIAF I NER R, FKEREESFEAST AR NN AR, 2RS4 R AL & A A,
RAAFENME | BRI T PR, RO MR . BRI A : CMIN/DF = 3.546, GFI
=0.97, CFI=0.985, TLI=0.976, NFI=0.979, RMSEA =0.06, $7E7] LL$32 (36 Bl (EUE EAE, 2004),
K 1.

LA A A

|E¢z1€t||%ﬂ+&1€t||mb‘\ﬁ||1ﬁ%ﬁl

Figure 1. Inhibitory effect model of physical activity on internet addiction

B 1. R 1B LS R R Y HI AR 2

NIEMT AR B ATE 2 WA, AR F5. SRR, N bootstrap IEX R M ERF 7
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G55 Z (A B R AR TR G . B bootstrap H HIFERECH 5000, 45 5 S I H A 735 31156 X 24 i 1)
AR R AL

(1) R F7iE B 48 BE B i m (B =—0.23, P<0.001), 5 LMERIRERSE R —80, RUIE 35S
Xof P 465 IR A L2 R A FH o

(2) TR AEBIE 1A R B BE SR B FE(B = 0.36, P < 0.001), 47 [i] S HE /Y 2% B RE(B = —0.18, P < 0.001).

(3) R AEBIE I RBEEAE 24T (B = 0.21, P < 0.001), SEAESAT NG A SCBEN 4 RIBEB = —0.4, P <
0.001).

(4) W I3IEEN ] DL IS 5 BE S % FE— At AT N ZF A AR AR R (B = 0.038, P < 0.001) kA1
LR “ARTNEB R BEEH FE— M a7 oK BESE S FE RSB 0.36 % (—0.18) = —0.065, RS
N 15.7%;  “ARIITEBN SR AT N MES U HRoRtt 2T ARARAE N 0.21 x (—0.4) = —0.083,
RN EEA 19.9%. FTLAE HY, AR Tl it 502 SR 2 B X — B AR SR 5(15.7%),  SRALSAT NI R AR 2
R A EE(19.9%).  “ARITTEBN > FBESE R LKA RAT N 7 X — AR NAE N 0.36 % 0.3
x (—0.4) =—0.043, ZRLHEEA 10.1%, W& 5.

Table 5. Bootstrap analysis for mediation effects
5% 5. B Bootstrap DHTCRERE, M=ELE, 2014)

Bootstrap 95% CI

B8, LVONAIEN Rt Boot SE
THR FR
477155 B — W 24 BB (EL B RRURE) -0.227 54.6% 0.043 -0.314 —0.142
1A T ) — 5K BE 51 % P — P 245 B 0.36 x (=0.18) = —0.065 15.6% 0.16 -0.100 —0.035
I EB—SE A AT NP 45 R 0.21 x (—0.39) =—0.082 19.7% 0.20 -0.128  —0.049
w;g?j;f_{ﬁgffﬁj 0.36 x 0.3 x (=0.39) = —0.042 10.1% 0.009  —0.063 —0.028

[ Rk -0.189 45.4%

PS8 -0.416 100 0.041 —-0.495 —0.335

4. g

M FEARR TR, A 15 B0 W 2% e B W I E A, B RRAE R -0.227, AHENAR N
—0.189 [—0.065 + (—0.082) + (—0.042)], MANi{E N—0.416. HIMLAT W, K F7iE SN RN 48 BOIE ) BLRE R0 B izt
KFHHARN, RIS IE S E SR R B BN R R . MR AR (112 3)) I 5
TR RIS R AR FOk B4 0153, W& OB IR AR AR TS S BE (IR 55, 22, 2021). BLAE,
PTG B AT AR I Th g, RS AT D BEAH I X 4589, AN IS8R AT ThaE . B =l o fl
X 28 (AR I L0, 2018), ATTRZD MIBRAT R(E G SE, i, 2023). i H., (QERE) )5 AHCHE
WA, BORE X E AT N AETE QBRI i Bl AT DL T 2 LA RS, R AR O B AE Ol
WU, £, 2014), FERMETER 3B ARG R AR TR, TR X R 0L F e B 43 N (1 15 i
B,02022)0 BBAL, ARTTIEBIN FKEESREE . SRALSAT N R AE FAE F A BRI 85 s B G v 3 K
o AR TTTE BN R LASE N SR E R B ) EL B RIAASS: AT M B SR RE SR R . IAE T A ok A AT i ik
Wi, REBGEIA R — A T IFBR SR, T )54, 2008).

GEF T FEAR T Je ch A RS AT W GRE S 5 P RIS AL 2 AT N AE AR 335 505 X 4% e 2 Ta) A 1 1 1
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H, FRNAA 73 901 9-0.065 —0.082 R AT 14 5 B 515 5 i 2% B S R Ji 04 2 [) LA L 1Ay, A k] AER
1REEZ i S SR, Tk 7R RS b TGRSR . RBVEAS XS EIR TR, KEH B
B AR B T D A I 2 TR 0 XU PR 2R, T I ) R SR 5 000 4% P 55 22 A i 5 J LA 3
(Evans & De France, 2022). OFLFERMZSAMEEIS NN, WERFKERGEIRESZRIERE, sl
[ ) 28 tH L SR AN o FE R RESE B BEMR I R RE (7108 2%, 2004 EUaE%E, 2007), FH/DAETT AR AT
FREL AR, FEAOTFERSAF]H L (Chang & Kim, 2020), MITTHTEE T P2 LLF- RO FEFE . KA
WA, LA IR R AEA PR DG R R R e 05 TR H8 52 0k B Al N IISZ e, T AS 2 3o B At
W 245 S5 S 1 7 3o SRR S T v R R E A RIS T BB KA R R, XA B T R AR
RETR, WD LA, HG2 0 BRIk W0 26 A5 FH T = AR AR RS . BTk A ARVE IR (™ JT 7%, 2010)0 5
AT AR A RAT (i o) B A H0HIE X 587 B —E(Kasap etal., 2023; SLEAEHLAE, 2015),
W 268 SR AT bR — Rl AL AT N, RAL AT AR MERE R AR E SRR S, RS, K
phEtt 2 Z T B H OAMd A (Bell etal., 2019), TIsE+E2AT 9 B R B R S AN, 85 et 2347 4.
G, SEAESAT RS AL AT NAFEXR LR R, $RFSRA AT A Be W J3 /D e Ak 2247 9. BT H RS
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