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Follow-up study on the association of anxiety and depressive symptoms with smartphone addiction
among middle school students
JI Mingxia®™, YANG Jie, JIA Qu, DONG Ying, WANG Daosen, LI Zhumin, WEN Xiang, CHEN Qifei, LI Xiuhong
" Institute of Educational Science of Guangming Branch, Shenzhen 518000, Guangdong Province, China
[Abstract] Objective To investigate the changing trends for associations of anxiety and depressive symptoms with smartphone
addiction among middle school students, so as to provide a scientific basis for preventing smartphone addiction in middle school
students. Methods From 2022 to 2023, a method of combining convenient sampling with cluster sampling was used to select 8 923
middle school students from 27 junior high schools and 3 senior high schools in a district of Shenzhen City between September 2022
(baseline, T1) and September 2023 ( follow-up, T2). The Smartphone Addiction Scale—Short Version (SAS-SV), Patients Health
Questionnaire—9 Item (PHQ-9), and Generalized Anxiety Disorder 7—item Scale ( GAD-7) were administered to assess smart-
phone addiction, anxiety and depressive symptoms. Mixed-effects models were used to analyze the association of anxiety and depres-
sive symptoms with smartphone addiction among middle school students. Results From September 2022 to September 2023, the
reported prevalence of smartphone addiction increased from 24.22% to 25.25% (X*>=45.71); and smartphone addiction scores
[ 24.00(16.00, 32.00),25.00( 16.00, 33.00) |, anxiety symptom scores [ 2.00(0.00, 7.00), 3.00(0.00, 7.00)] and depressive
symptom scores| 3.00(0.00, 8.00),5.00(0.00, 9.00)] all significantly increased (Z=-17.43, -42.38, —-41.57) (all P<0.05).
There were statistically significant difference in the distribution of anxiety and depression symptom levels among middle school
students in 2022 and 2023 (X*>=85.15, 106.85, both P<0.05) . After adjusting for covariates such as age, gender and family back-
ground, mixed-effects models revealed dose-response associations of anxiety and depressive symptoms with smartphone addiction a-
mong middle school students: mild anxiety symptom( OR=3.22), moderate-to-severe anxiety symptom ( OR=5.36), mild depressive
symptom ( OR=3.32) and moderate-to-severe depressive symptom ( OR=6.13) were significantly associated with higher risks of sm-

artphone addiction (all P<0.05) . Interaction effect analysis found that co-existing anxiety and depressive symptoms synergistically
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increased addiction risk by 5.60 times (OR=5.60) compared to the asymptomatic group, with 32% of the combined risk attributable

to their interaction (S=1.64, AP=0.32) (both P<0.05). Conclusions Anxiety and depressive symptoms are significantly associat-

ed with smartphone addiction, exhibiting a synergistic effect. Attention should be paid to emotional issues and smartphone addiction

among middle school students.

[Keywords] Anxiety; Depression; Cellular phone; Behavior, addictive; Students

B HETHL AU ( smartphone addiction, SA) J&—Ff
13 09 B, B R % RE T ML AR 3 B8 A 5 30 H A
THIIREZAN Y B RS B LI A Pk &k R e T
BLE SR e B R AR I A BB o AT
W IR o, FE R K 20% 19 rh A A SADY R
SRR R D AR TR R UL 2 il 2 p s, 3R
T /DA P 26 RS B SO R E 8 17.5% , HA 40% ~
60% H)ANARBE 5 £ & LA A R i, X 35 D AE R B O
R JB BRI F ALl N A R A e Em R Y T
FWY, A FE I IARAE R S50 FL gt B ) R 174 2 A= A6 o)
Tt BE AL, ST 5 | & BT Rk i s
7N T Z ] R P T O BRAL AR , 0 £ R RN AR 1 45 )
AE BTSN, HE—2 T SAT . B WFIE 2 H 45
TE IR R SCIR ST, e = X6 Bl 25 A S AR SR
AR FE PR XT T HIL B0 ) IR 5 5 T ) 38 B M R,
T, AW 5 A O W i, WA IR T v A 2R
SA RIS AWARYE R A AR A S A AR, H8 R
IR BEARRRAIE , S FEBE | A A R 23 il o 22 4 B2 T 13
TR PRI A 5

1 X&E5HE

1.1 xF% 2022 49 H—2023 49 H , R H 7 il
FE 5 R AR LS A 10 D7 IR AR TR T e X B 27 B
BIrpoRT 3 i VR REAS . 2022 4F 9 H (T1) X i
SR — W m— AR R PR 2 A AT
SR GHA  S PR FR OIS TS5
P4 ;2023 459 A (T2) , LARIAE RO FE i A7 I 22 0 A
BT, W 2 AT A 25 AR 2 k44 P
A HIEATICHAD , 354G 8 964 2258 i 2 Se A
B PRI 110 I e R 58 P S 5% 25 36 AN 5 2 sl TG AU
(M), A 8 923 2424 IR A 45 A WA KT
HAF A 4 797 4, 2cH: 4 126 491042 7 252 4
A 1 671 £ 50RF DI R T KU 2 845 44, &
KU 6 078 £ BEop22 i K& KM UL 12 745 44,
HRLLT 6 178 £ A F 201 495 &4, A+ &
7 4284 s AR R BE 369 44, AEHLE G BES 554 445 P
MRS R (13.41£1.28) %, ABFFE RS T LR 2E AL T
Az 2 e A ) R 2 A 5 A B O A 2% B3 45 A BRAIE 1 (
5:2021-052) , i 2 5 S HAC R A5 A1

i
G-

1.2 AET &

12,1 BAMEE AR N RS AR
P G AT JE R R R

1.2.2 SA %Tﬁh‘ﬁ%‘ﬁ%?ﬂﬁiﬁ%ﬁ%( Smartphone
Addition Scale—Short Version, SAS-SV) #1734,
ZHERAE 10 DR H B K HER Likert 6 243
g3 TEEAR R ~ R R T 1~6 77, By
10~60 43, 43 B0t R 278 SA 1) £ J6 A% Bk vy, B93>
32 73 8eh g SACIRBUBHTE . % RN — BRI
0.86, F M5 4 0.74, AT AT Hp [ 75 0 4F SA SR
it

1.2.3  EREEIR AT SRR 5 (B 5] 45 ( Patients
Health Questionnaire—9 Item, PHQ-9) H i #I AR = & 1E
FIVEAR™  Zm RS 9 M E A X 2 D
SERVABREIR (9 K AL 038 . PHQ-9 45 H R AT 4 94
W, SR ~ LT RERA” 4303 0~3 41,
KRR PR T A AR A AR R BB, P S0 ~
4 53 HITCAWARBIEAR |5 ~9 73 M BEARSE AR , 10 ~ 14 53
o BERRRAEAR , 15 ~ 19 43 e BEFABAE IR , 20 ~ 27
O3 N EAARREAR . % RN TR — B (E B 0.86,
HIAF N 0.86, 1] HIT-75 D AESMAREE IR VAl . AR
KRV S 1 T, 2 WERE, 3 NP, 4 AP
5 NS ARBIR R SR 3~5 BT IRAN 1
NTC,2 HEREE 3 TR E

1.2.4  MIESEIR LT SO Z AR B R R (Gen-
eralized Anxiety Disorder 7—item Scale, GAD-7) #£177F
0 R A T AKHE GG 2 J8 7 R E
SER ™ AR A BEE R, B A% HEoR D 4 907
O3B ~ L RRT A 0~3 4, By
RN T D AR AR IR AR BB, B 0~4 43 AT
FEIRAEAR 5~ 9 73 N HR AR IRAEIR ) 10~ 14 73 P
FRIBSEIR , 15~21 Jp W AR IRIE IR, RN —
BRI 0.90, FIAF 9 0.86, nl T [l 75 /0
AEERIRIERPPAG Y . B RAER W R 5 1 HTE,2 H
BRRE 3 NP 4 Y TEARME R PR A 3 1 4
I B 1 TG, 2 WREE,3 R,

1.3 FEdEa SR RER TS R IEE H
WA E BTS2 # ke, 51 B 1) 8 A b pg 1
EHI, AN DU O BB 25— Bl H R
PG TR RO EALE E NS )46 R 4,
eSS R HRAS



w2 T AE 2025 4F 9 H 2 46 455 9 1 Chin J Sch Health, September 2025, Vol.46,No.9

- 1279 -

1.4 %FFoH  RH R 4.2.2 X745
501, 18 Kolmogorov—Smirnov K56 X 11 7 Ak
FPIEAS TR S AR AT & IR0, T (wxs) 34 5 45
JE AMARRE IR Bz T LR R A 0 A5 IR A
I M( P, Pys) TSI IR, FHEC XA AR Wilcoxon
RRAKG SR JE AT 2 1] L, 73 2878 B DLBURORI 1 23 e
TR A LEBCR X K, RS0 R TR e 4K
IR A Bl | B0t 45 40 B Z2 0K S5 /R AR, >R TR
B RO 43 5] 43 B v A A A LA B IR AR AE IR
MHFERG G 2R SA K m R Z 1)
IR 5 RELASE Y A ] B AT o] P A 5 8 A ASERY LU 2 Ay
BEHLAEU I, DL A 4F 03 S BEHLAREER I, LA rh o A 4R
W MR SRR SRS BT e AR T
w R FE NS R, F R A A R e
ABIE R Z TRV AE B Jimiks 22 B AQONE , A Bt 5 v [] i £l
3 N5 b BN A2 B AE FH B 25040 X G B B ( relative excess
risk due to interaction, RERI) 32 HAE FHIH A L (attrib-
utable proportion due to interaction, AP ) | Pl [A] ¥§ %X
(synergy index,S) KM iE J& M A 1E A GE i 2 SR
Rl BN, HART 7, RERI Al AP #7>0, H 95%
CI R4 0,5>1 H 95%CI A4 1 B, 32 B W 4%
FAEA G #RON RS BAR T, H o9 B I/E T 24 RE-
RI F1 AP <0 H 95%CI A 4145 0,S<1 H 95%CI A~

56 1 B R AR AR S 2N IS HAE A
HOMFEPERN . KK ifE a=0.05,

2 #HR

2.1 P 20222023 £ E AR R A SA RS
ik 2022—2023 AErfEE SA i N 24.22%
(2161 %) T & 25.25% (2 253 %) (X* =45.71,P<
0.01) ;SA[24.00(16.00,32.00) ,25.00( 16.00,33.00)
] BEIESEIR[2.00(0.00,7.00),3.00 (0.00,7.00)
A3 ] FIAR RE AR 45 43 [ 3.00( 0.00,8.00) ,5.00 (0.00,
9.00) 4> 1T 55 (Z (5031 -17.43 ,-42.38, -41.57,
P {ti#4<0.05) . 2022 F1 2023 4E 200 B P
JE A FRAE AR FE 2 R 62.45% (5 572 44) .25.42%
(2268 44) 12.14% (1 083 44 ) 1 57.86% (5 163 £4) .
29.31% (2 615 44) .12.83% (1 145 44) ,2022 Fl 2023
fErreE A o R R SR R AR RE IR L ] 43 i
55.69% (4 969 45).28.20% (2 516 %) .16.12%
(1438 £4) H149.74% (4 438 44) 32.25% (2 878 %) .
18.01% (1 607 £4) , thf A= 1 IMABSE R FEG 7 A #E
2022 12023 4F 22 S 47 Go T2 L (X {E 50 K
85.15,106.85, P {i#4<0.01) ,

2.2 PEFALE IAREIRG SA XA 69 R AR AL
Baodr IR,

F 1 PR WARERS SA Z FIETR G RN BERLHT [ B H (95%CI) ,n=8 923]

Table 1 Mixed-effects model analysis of anxiety and depressive symptoms with smartphone addiction
among middle school students[ 8(95%CI) ,n=8 923 ]
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Table 2 Joint effect of anxiety and depressive symptoms on
smartphone addiction among middle school

students[ OR(95%CI) ,n=8 923 ]
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S{E(95%CI) 1.64(1.39~1.92) 1.64(1.39~1.94)
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