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Analysis of development trajectories of early depression symptoms in
adolescents in the Hunan—Hubei—Chongqing—Guizhou border area based
on the GBTM model

ZHOU Xian-wei’, ZHANG Xin-ying, MA Yuan—yuan, CHEN Yi-yi, XU Tao, ZHANG Tian—cheng, LIU Yang
“School of Physical Education, Jinan University, Jinan, Shandong 250022, China
Abstract: Objective To investigate the heterogeneous development trajectories of early depression symptoms in adolescents
and their influencing factors. Methods A cluster sampling method was employed to conduct four follow —up surveys from
March 2023 to September 2024, targeting 1 118 seventh—grade students from junior high schools in the Hunan—-Hubei-
Chongging—Guizhou border area. Each survey was spaced six months apart, utilizing the Depression Symptoms Scale, Family
Support Scale, Peer Relationship Scale, and School Connection Scale. Group—based Trajectory Modeling (GBTM) was used to
explore the heterogeneous development trajectories of early depression symptoms in adolescents, while multi—class logistic
stepwise regression analysis was performed to identify the relevant factors associated with different latent developmental
trajectories. Results Four subtypes were identified: “G1: Low Risk—Deterioration Group” (8.27%), “G2: High Risk—Persistent
Group” (3.73%), “G3: Low Risk-Stable Group” (78.24%), and “G4: High Risk—Relief Group” (9.76%). Using the G3 group
as a reference, the protective factors for the G1 group included being male (OR=0.417, 95%CI: 0.297-0.585), family support
(OR=0.870, 95%CI: 0.641-0.923), peer relationships (OR=0.829, 95%CI: 0.740-0.998), and school connection (OR=0.865,
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95%CI: 0.725-0.906); risk factors included boarding (OR=1.310, 95%CI: 1.154-2.010), being left—behind (OR=2.196, 95%
CI: 1.376-3.503), single—parent families (OR=2.247, 95%CI: 1.456-3.468), and low Family Economic Status (FSES) (OR=
1.548, 95%CI: 1.371-2.451). For the G2 group, protective factors included being male (OR=0.318, 95%CI: 0.263-0.521),
family support (OR=0.856, 95%CI: 0.817-0.991), and peer relationships (OR=0.849, 95%CI: 0.711-0.988); risk factors were

boarding (OR=1.332, 95%CI: 1.022-2.058), being left-behind

(OR=1.422, 95%CI: 1.211-3.218), single—parent families

(OR=2.953, 95%CI: 1.659-4.256), and low FSES (OR=2.469, 95%CI: 1.188-3.128). For the G4 group, being male (OR=
1.350, 95%CI: 1.001-1.513) was identified as a risk factor, while family support (OR=0.892, 95% CI: 0.751-0.943) and

school connection

(OR =0.846, 95% CI: 0.705 -0.961) were protective factors. Conclusion There is significant group

heterogeneity and individual variability in early depression symptoms among adolescents. It is crucial to focus on the “Low

Risk —Deterioration Group” and “High Risk —Persistent Group” to enhance the breadth and depth of their interpersonal

support networks.

Keywords: Adolescents; Depression symptoms; Development trajectories; Group—based trajectory model

FABIE S AFRF SO BEARTE A A% O IR 17 26
5, W AN T RESZ 40 B AT R S i, HORE FR A AT R
S EIECE AT, A R R 2 A
TN LG REETE, 2Bk 34% 11 10 ~ 19 % 5 /DAEAT
TESPEBIXURE , FREF DA B R T 15% ~ 20% 2
6], o A B RS 2R, A, B AR AE L
B AR T R R R R S, B 2
Z5, —WEEAE 104 22 693 7 LEH/EA
W, thPg X (19.2% ~ 19.6% ) M % At Hb X
(18.6% )Y &A= 10 25 T AR BRI IX (15.0% )1, 12
JE PR A S RN, o] e 5 ORI, $515
2l IR KAt 25 TIRE , Ik A7 S R R A AR A Y
REFE,

SR S 11 XA D 5005 ek = 1R
TSR X R IR AL K SR DU A8 T 3 St b
o ZHWIAMEEE SCE 2 oehE R AT R KRR N
SO il X ARG A IR R AT RRECoh 2 o BF
FERM, P LR SRS, RO R M ARE IR
LG it A5 0 10 (A SCAIFIY 22 3R A5 Tk T 8 & A b
DX, B X200 DX 7 DA AR IR & B A A 3¢
Bz o 2H BB BE AL (group-based trajectory
modeling, GBTM)YE I\ [n] B4 5 oo 1 A (R 52
T, e A R /s e IR AR R ST I, AR
FEIAZE F GBTM J7 AR50 1% 30 X 75 4 R AR AE
R TE AR I K s e R 2%, Ay T A T T S s 4
HEPEUFAHE
1 XW&E5H%

11 AR RIBENURE A A SR B0
DXHHI 8 FriI g has, BT LA 4 B,
DL 32 AR R 2E R R AT S, T 2023 4F 3 A
(T)).9 A (Ty) K& 2024 43 A (T;).9 A (T)#AT 41k
1B R L4 WOt N o om S 103681 3291 297 F
1156 A, HEBR AR 7 I DL R 2l HAth 5 A
KAETEMI B 2FE, BAFARREAR 1118 5,

A A X G358 T A R AR AR T
W RFEFACIZE 2 HHE (No. JSDX-2023-
0034),

1.2 M=z h

1.2 FEARMGERRE ETOHEAMN, AR
B ARG BRSPS A 5 A E SO R
EH R MEEA ST AL (family socioeconomic
status, FSES ) s i SCHEEE B S BEWA P58 U8 140,
Pan NG LN S L

1.2.2 ARGERER SRR IRAEAR B PP ek
(PHQ-9) , PPAf AT 2 FEAEAR KU R EE . 25 9 A
5 HLAHT7,0~ 27 41 3 e 5, =4 4 FA AR
FEARAWFFET Ty 2 T, BrBtiill , 45 BirBe Cronbach «
e 514 0.811.,0.802.0.835.0.821

123 FEESFFER R LE GR35
Frt R RBE S F R R0l . 4 5%H 7 star,
1~ 7 J3 XS R AN [R)  BAR F) Ao W 2 S A
g, T T, Y BOiE , Cronbach o %% 0.864.,

1.24 [FECRER R Raja S5 i 09 7 £ 5¢
FERPIFEESWELERE . I8 #,5 fiitsr,1~5
SIXS AR AT G BARE TG, B 8 ~40 73, ok
RFRZME, T T, BrEitdll, Cronbach o« 7254 0.823,

1.2.5 MR RER R IUMR S ] 1
B Al RE A (4 8,4 ~ 20 43 ) O SCH5 (3 L3 ~ 15
O3 ) FAG I JE B (3 8,3 ~ 15 43 )3 4R 3k 10 1,5
I, 1~ 5 X AR AT & BIRE TS, B
10 ~50 43, m RS RER S 9, T T, B Boiti iy,
Cronbach o %% 0.871,

1.3 REaEd HIRUERAS A A B, P8 A T, X
AN GG R B B ORI AT SR RS DABER
NEAL, R G e X AUE U T AR . M
o BE AT P BB M AR s SR TR
I R A SO WSS, WA DY RS
e IR 3 R 9N A i L K e TS & 5
Jita A i A A



- 1982 -

AR P27 2025 4E505 52 4255 11 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 11

1.4 %itF ik K SPSS 25.0 #HA % B AT
WG KA BT TR (%) 320 L i 5%
BHH (x +5)Fw, W Stata 16.0 F4 75 T 2 £ 28
SR GBTM BEHY . R GEPFAL AR R 415k H T #HE
SR R R IR R FUL B R , A e i AR A 1 35 e

0.01) ; IABAEIR 5 K BE S FF AR BeE, R R
I (P<0.01); FBESCHF AR ES R R =
FAE(P<0.01), W32,

R1 RN RN FZRAE (=1 118)

ﬁlﬁﬂ‘ﬂ\ﬁﬂo *ﬁﬂ{jﬁiﬁi@f}ﬁ%ﬁﬁc{t%lﬂ%,}ﬂ% Igﬂ\:[ﬁ Table 1 General der:(l)}g::([’)tl:i: _(‘ilalr:l;;eﬁstics of the research

FNTAEORE, #4 BIC (/M) AvePP(> 7 VT v Ta—

0.7 )R (ERAR) 275 B A M, T 1) 2] O 471 42.13

VA T A S PR AS BEEAT 2240 24 Logistio 7245 14, | K 647 5787

SIBTHC BRI R . Rk 0=0.05. o s o Lo

o # B S WA 323 28.89
AT 785 70.21

2.1 A MR AAESH LA 1118 ZHF5R AR SF BASF 290 25.94

XFELT, B BOA BOREA 4RIy (12.29 £0.32) %, I i 828 7406

Horp, B R 471 A (42.13% ) Aotk 647 N(57.87%), SR f fffg . OZ giigl

DU 89 N(7.96% ) /DELRE 1029 AN (92.04% ). 72 R i 779 69.68

A RS R A AT OLELE A, IR 1, A1 £k 339 30.32

S SMT BR  PHQ-9 7343 M T(1052 £ 2.82) 43 FF 0 . o o

T TL(11.65 +2.74) 4% 4 Yt T 15 91 P 1E A 5 (P< i 559 50.00

F 2 AEMERECEM (n=1118)
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Figure 1 Development tracks of subgroups of depressive symptoms
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Table 3 Multiclass logistic stepwise regression analysis (n= 1 118)
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