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Abstract

Objective: This study aimed to explore the associations among core depressive symptoms, psycho-
logical harmony, and perceived social support in college students, as well as gender differences,
using network analysis. Methods: A total of 17,136 college students were assessed using the PHQ-9,
Psychological Harmony Scale, and Perceived Social Support Scale. Network estimation, centrality
analysis, bridge centrality analysis, stability testing, and network comparison were conducted with
R 4.2.2. Results: (1) The depressive symptom network was dominated by positive correlations
(96.43%), with core symptoms including fatigue (P4), self-deprecation (P6), and depressed mood
(P2); (2) Several items of psychological harmony and perceived social support showed relatively
high centrality or bridge centrality in the network, suggesting that they may be important associ-
ated nodes linking depressive symptoms and positive psychological resources; (3) No significant
gender difference was found in overall network strength, whereas network structure and some spe-
cific connections differed by gender. Conclusion: This study revealed the association patterns among
depressive symptoms, psychological harmony, and perceived social support in college students
from a network perspective. The findings may inform future hypotheses regarding gender-sensitive
intervention targets. However, due to the cross-sectional design, causal interpretations should be
made with caution, and the potential intervention value of these targets needs to be further exam-
ined in longitudinal or experimental studies.
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1. 5|15

7 AR ZHZA(WHO)E HAMARRE S AR =, AR AR ORI S TEE S, 5HE8
JiE ) R 421 R (Malhi & Mann, 2018; Moorey, 2010). BF7CER, KEFEABAIMEAERS R, HS
R, B 3EE ANE B S ) AR 2 V) B (Snyder et al., 2015; Glenn et al., 2015; Wickrama &
Wickrama, 2010). [Eltt, SRR 2 AL VAIRE PR 1RO A 56 PR 38 R B30 X

OIFIE R MA R BP0 5@ A S B TR ASCR U, H S, 2011 MREEE, 2012), STEAE
D IRAR MR RN B B B PR AN SCREIA S (Pierce et al., 1991). fEFRMRCERZZALM N, —3&
AL 5 OB AT AR G B B AR R U . BEA ISR, GO BRI 5 R 2 AR AR IR A AE 12 35 R
Be, HWRESINIEVE, 4 B4 OB RA RS, 2014, XHEH S, 2023); SiEHSFtS
KA O B K APAE B DI R, AT RES TR A 1 25 R 5 S8 R 3L [F] R B #2345, 20245 Chen
etal., 2024; Denton et al., 2015). F TR AJZ PR, AR OB BTIRCO RN S5 4MB SCRF(AUE AL 230K
A AT BEAFAEAH ELORHE,  JFILIRI S 55 R A A AR ) SR IR 1Y 2%

SR, AT FAFAERIR: 2 REINERES R R (T4, 2024, Fi7, B0, 2023); HIOLHE
SLOIANE BT AL 2 SR S AR DG FR, B2 50 38 ZEFIVEIDAE IR D00 2% rr S IDRABE X0 B 1t 1) 22 e 1) %
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GRS ARG AR R S DA RO BE BHR R H 2 M 08 . IME8 T T3 AR R0
R {k FERIE 5T 13 282 A (Epskamp etal., 2018; 5K/NVEESE, 20245 TOARSE, 2022), HEDHTEE “HW0H
AEIR - BRI - 2SR R YL

N, AFFFCGIAME 3 ITE, KA BRSO BT . B & SCRFI R R ML, I
PR 22 . BAE: (1) IRBHIEBAEIR X 2% A ORE IR s (2) 5% Lo BRANIE AN UG A 2 S0 vh 5 1048
PO REIRIER ZR R R R BE ORI s (3) A8 W A S M) (R P R S M 22 5t o i T T ) G R TR AT 2% 70 Mt
WA, AWTFUIRE LIRS HL: REEAMEER M, G, BREE . O IRESER T RE
AR O H2: OB SR 2SO R I 26 H 7T RE S A% DR IRAF AR BRIE S, IR
DU BRI H3: T B KA RIE . AR SO RN 77 S BT BEAFAE2ZE 57,
AR S oA 55 UEAL 2 SO RF Z A R 28 E AR T RE AP AE MR 22 57 . W ZEU A2, AWETCRA
REWTI BT, i R 3 EOGTE AR R W SRR A AL, T AR SRR AR

2. MREFHE
2.1. ARMKR

KBRS, WA REUE 2 7 NS TS, EMIBRVEZ I 5 . 1E2E W B A DL &
HEHRERREE, SREERE 17,136 4. P54 8140 (47.5%), %4 8996 (52.5%); MAETZH
4085 (23.84%), AEMATZA 13,049 (76.16%)-

22. fiITH

22.1. BERREESNMER

K F 853 (i B 1] 45 (Patient Health Questionnaire, PHQ) " #I Al H i & 3% % 4 (Patient Health Question-
naire 9, PHQ-9) (Spitzer et al., 1999), A KA AERANARTE M. ZEREIE 9 DMH, &WHPE> M 0 2
3(0=%&Az, 1=K, 2= #id—FRRE, 3= JLFFR), &N 27 5, WMELRELS 0~4
S TEINAR), 5~9 Sr(EEEIIR), 10~14 53-(h BEFIHR), 15~27 S3(FEBEHIAR). A7 %R 1 Cronbach’s
a RECN 0.894.

22.2. WEFEER

KA RIEFAH Edabil KRR ERGLE, HMHE, 2011). ZERAHE 20 MHH,
S B AE . NBRANERNNERE 3 DNERE, W “TBRAFFE” B “BRMAE” HAFR 15 4, &
5379100 73, SrokkiE, UERHOBRRIE KRS . AT ST % B R I Cronbach’s o REH 0.957,

2.2.3. WIEHLIFFERPSSS)

KH HZHZ SRR Zimet SUEFE 2 SCRFRERAZVT A SCRAUIE #1223 FF 8 K (Perceived Social Support
Scale, PSSS). ZEKXAFE 12 MEHWIH, REM 17 “AFERE” 27 55 “WFEZR” 5, BoEH
12~84 73, 43 Ed s s MR UG 2 1) #E 2 SRR KBk s o ASHIE AT iZ BRI Cronbach’s o RECH 0.958.
2.3. Gt Ak

fEHH R A 4.2.2 IRABAT G000 . AW T qgraph # #2454, f#H estimateNetwork B
BAN G P2 AR, N9 e DU {3 JEHE D 455 I R (EBIC glasso)iZ A TE DAk, I 28 -4 X 25 AT RLAL
it centralityPlot THEH/rH Otk 2 AR OPERR S O FE AR . WM Z%iEIE R A bootnet ffiit, K
EBIC-glasso 1 fill B i 14 » W I6IE WX 28 £ 2 4 , 14T 500 YRAEZ 2L Bootstrap $HEE, Fi8 ik 5] % 3% Bootstrap
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8 bootnet i THIAITAEIR 5 A 5 2 A2 8] FRITC X (35 2R FH B B2 o P X 19 % w4 o ) B S 4
HEATHEIR), KA bootnet LTl X 26 & fa i1 Al b B R A2 P o {8 NetworkComparisonTest 5% A
(i) P 0] 2L ) P 2 S5 R AN AR 1 L X 4% B A4 D% 2 5 5 (global strength, GS) ANAS PRI H CoPE AN AR P AT R T A
5, KSR /KHE a=0.05.

TFE ML bR, BIGEEE (strength) . %5% B (closeness)  H1 41 H1 0 (betweenness) R 22 5
o (bridge strength centrality)o 555 2 5T f BT A LRI INBUE 2 A1, =2 Bl & — /N0 A 45 ) B
BE, SRR A A T OV E RN AR . R A P 4 b A FA YT R BT R R R R A B Y
RIS A O R T RE AT R T s R R R AT B IRAE o MRL9 EE (bridge strength) S Bk
IR 5 AR BT A AN FPER SR B e B 0, BRER s AR B 8 77, BUEBCR, Fon
1% AR RN R 2H 0] b B/ PR OGBE

3. 458
3.1, KEEIERER B RE LR bt o4

3.1.1. HPHBREIR PILELE i 4HE

1 JBR T RFAMAER T MR R ML, A5 9 N A(PI~PI) K& 36 ALIBEAEIN(RE R f2k). =
BrAdit AR Z a0 3L 28 456(77.78%), Hi A 27 £5(96.43%) IEAH I, AN, SR 8] i 17 2 LA
AR B e BE R . X 1 26(3.57%) TikH i, Bl P15 P9 FIMES 77 I (weight =—0.009). ZEHIARAEIR
HARZ H, P9 5 P8 7R1E i K& I EK & (weight = 0.281), #2718 H RS 547 055 1l B8 TARIE IR k2%
SRR G G2 P (RAEDNS P4 (0446 TG 7)) (weight=0.266), &7~ F M BB 5 JR 4498 57
SR (R R R

P1: HEREAREIRENX

P2:  REILEEE. HESAE

P3: ERME. MERIEEERT S
P4: EIEEBHEBED

P5: HACRIREE RS

P6: HISETHME, e EDRRN,
HiL BEERARE

P7: MEMEEARME, FINMERER
B R RS

P8: SMFEIEEEREIFIATET

£ BRIEFHER, SURSAETRE. 3k

HEMERERETF®
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Maximur m: 0.28 @;&

T WIZE AR — T AR — PR 2% HACRBAEIR o RPN s T ARGR PN i Z [ AR S, S AL 4R

AR R AR LA SRE o UG . BRI R AR S M, TA G0N . PR S AR SRS . 2%

ORAUARIEMR, DEBLRRIMK. & EARKEAN T LES.

Figure 1. Network structure of depressive symptoms
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3.1.2. HIEBEERK A PO EFIFEE M

T AT 2 R, R RARREIRTT S N4 1, P4 (Str=1.11, Bet =5, Clo = 0.01)#£5& &
OV Ot BT e IR R R KT, U YRR s TC JRE IR TE SR X 285 o 9 R K A%
O HIAL R, SR AR IR I 2% o (0 B B G TS . bootnet WAL 45 BT IR, 97.22%HI3U1E Bootstrap 144 E 17
EEEEDL 5 L5 JF M2 —50), 0 MEFRfR CS-coefficient B>0.5, SCHEM 46 1] FE 4 (Epskamp et al., 2018),
W 2 1 X 2 454 B AT S s AR A R e
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Figure 2. Non-standardized centrality estimates of depressive symptoms

B 2. MERERPLE Ot R AR E (G T

3.1.3. #EBEZLEERAYIR A

FE 7 DA O A DX I 268 A SRR (R DGR B TE B RERT AUR O AR BRI HEAT Z-score ARt AL
B, W3R A RS O E R A 1. 238 W44 B it A O 4 SR IR 7 =X
(Robinaugh etal., 2016), ¥LZEEVFAHETF R AR F 2 % ORER. B 1 AL ZREHEGHT =145
WA P4. P6. P2. ULHH P4 (PRIEERE ). Po (HIRTEIE) P2 (BRI BAMARAE RN 26 B Z OO
BT R, ATAE R RGN a1t 70 BT SRR 73— 2D A 56 PR A A A

Table 1. Composite centrality scores of depressive symptoms

= 1 EMERBGRE DTS

Symptom Strength Closeness Betweenness Composite
P4 1.658 1.173 1.117 1.316
P6 0.595 1.008 1.117 0.906
P2 1.035 0.527 —0.066 0.499
P8 0.011 -0.304 1.117 0.275
P5 —0.593 —0.134 0.526 —0.067
P1 0.113 0.711 —1.248 —0.141
P7 —0.361 0.069 —0.657 -0.316
P3 —0.835 -1.351 —1.248 —1.145
P9 —1.623 —1.699 —0.657 —1.326
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3.2. KEFEHHE, (DEMEMSEL S IFRIM G D4

3.2.1. BRI MILE LS HISFE

{5 FH e B PR AR R R 0 35 T L AWAR % 0 P2/P4/P6. (LERFIE HOMI-20. #4537 HF PSSS1-12)1)
KRGO 3). MR 595 S AET, SERRfbit 343 2 AEEIU(57.65%), Hrb IEMIOE 255 44(42.86%),
AR 88 2%(14.79%) . ARG K, LIFE SH 2 CRK H Z MAAER Z IERERE, — & edkFE
4 A5 AR AR A O IR o BE BRI 28 . Bk, PSSS3-PSSS4 (FUE =0.542), BIZKFEIE KRS
SR W2 ) (R34 A 5 s HOMI1-HOM2 (R EE. = 0.473), Ui B H b5 B 1 5 3 RIPAT 115 %5 < Bk PSSS6-
PSSS7 (BLEE = 0.447), FBH A SCHF RS540 53 5 AT o] (0t 1 Ja Jen 2 DT AH G

P2: AMEEFEAR T/

P4 ERYTES

P6: HEEE

HOMI: 2438 [AfR
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Figure 3. Network structure of core depressive symptoms, psychological harmony, and perceived social support items

B 3. #ie D ER  DIRRNE . GBS T RAFBRIMEENRE

3.2.2. BERMET KO EER

MM (1 4. 14 5)5ER, HOMS (IF4 & B, Str=1.335)R& % 0MA 2 —, HLSHAEEIR P4 (weight
= —0.21)H1 P6 (weight = —0.18)fF/E T [A]ZEHE, IRRTEHE B 5T 7). BT C SRR AR
FHk. HOMIS (& A7) d At R s (Bet = 157), 315 HOMI9 (AR H4Z AL, Clo = 0.002)4k T fi 2%
BAZOALE, R EERE BIERT A Po (IR E) MM 004 i =i(BS = 0.55), ZIREE AR5 O3l
[ BT A OB SIS FE P4 (B RRAS, BS=0.36). HOM19 (BS=0.26)F1 PSSS4 (FFEH: B,
BS =0.26). fIARAZCOREAR (PO/PA/P2)LE A M AL s FE R S, FRANIX LT p W] RETE S A E S I b LA e it
TG OFIAIES Hd, HOM19. HOM8. HOM3 X HOMI18 (TTHk 62%MF 42 3R i) fe 5 i B 4, 44>
CREH, R SCRRAE DR 25 H (PSSS8/9/10, 1 53 %05 ) A HE A I 265 v 1) B B2 DG B A
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Figure 4. Non-standardized centrality estimates in the network of depressive symp-
toms, psychological harmony, and perceived social support
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Figure 5. Bridge centrality indices
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3.2.3. fEFHMEFREN

eJa, ZBF A2 ER PO THME R BRI R e e, A 6. FEARER N R BLRAAFEART
30%HF Al (1 oM S R AAG T O PR R OC R B ERFELE 0.75 J VA Lo RIS, WnfE 7 B 4
RN L weight (HERAEER A B,  FIR LR 4510 2 Bl 242 weight 1) H BB (S XA, RN 2k
weight RS B R 4T

® Bootstrapmean @ Sample

edge
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Figure 6. Stability test of network centrality indices
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Figure 7. Accuracy test of edge weights in the network model
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3.3. SHERILLHAHDER - DIEAIE - WEML SRR E D

3.3.1. 4RI LH A PILE LA YFIE

L 50 X 28 5 4 2 S FIAZ o, n 1] 8 BT o 7E B3 1t BRI 45 v, s Brfili vk 221 3t 283 4%
(47.56%), average weight 24 0.026; 7E P BB 2% 4, SLhaflivh i) AEZ 43t 318 24(53.45%), average
weight 24 0.025.

Sof A ST 2H X 48 B A LL B R I, SR 2% HOMS S\ AIAH S S BEAR 41; HOM19 (Bet = 108,
Clo = 0.001)F1 HOM18 (Bet = 71, Clo = 0.001) [ A~ FEZIT HCo P S Y, 3% B M7 0k A U A AR Vi R FEAE 3B
P X 28 o LA A I A

LRI 2% F HOM16 58 % 5t = (Str = 1.312); HOMS #:i F 0o (Clo = 0.0014) %5 = H 58 B = (Str =
1.152); HOMI18 F4Atath(Bet = 185) ML H 0 ME(Clo = 0.002) 8 1. B8AASKRE, Lotk 4% 5 81 H AR X6
Z O R BRAE

oF AN TR 3] 14D DX % 25 A AT LR R I, PR ZELTE I 4 2854 E AP E R 2 F (M = 0.121, p = 0.001), {H
FEARERE R LG X[GS (55) =17.665, GS (&)=17.906, S=0.241, p=0.629]. BIHIHL. CaFEAN
VBRI A 2 S 3 B) PR B P P ) IR AE 22 e, (LN 8% (10 PR R i SR PR e 2 5 P ) P A ) ) A AL

Male Network Female Network

e M BRI ML S5 I A Lo K R 2 S5 A 1A

Figure 8. Network structures of depressive symptoms, psychological harmony, and perceived social support by gender subgroup

8. MR LARYHIER - (DERFNE - GBS TR LEHIE

3.3.2. iR

ARV B BOHIAR — OB - AFUE A S SRR RO MR B ] 9 B . 7E BRI 4% R, HOMS (Str
=1.255, Clo = 0.001) A=A KM XA : HOMI9 (Bet = 108). HOMI18 (Bet = 71) [ 1 41/423 thoa P 58
HE AR IS 3 A R A R i A X 28 e e v 1) B A L e M R 4% HOML6 i 8 i (Str = 1.312); HOMS
(Clo=0.0014, Str=1.152)F1 HOM18 (Bet = 185, Clo=0.002)E 5, Ronpho M. 4 L EfTS i
TR H Z MAFE R VIBR R

P HOM18 (Bet = 185). HOMI19 (Bet = 13X H A %0, 5 1AL HOM19 (Bet = 108) AAH X
Wls o ZoMETT AP 58I IS 51(1.023 vs 1.009), HOMI18 (+114%). PSSS9 (+202%) Atk i 1 5 ik,
P o 1t A ) 254 8K 751(0.00123, +18%) 0 X EEH{E 22 F 4R 7 1t 0 A ] REAEAEAN R L, (EAT)
A B G R ge AR .
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Comparison of intersex network centrality
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Figure 9. Centrality indices of depressive symptoms, psychological harmony, and perceived social support by gender
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Figure 10. Bridge centrality indices by gender subgroup
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