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Abstract

Recent theoretical research indicates that conceptual knowledge regulates the perception of emo-
tional faces and the self-reported experience of emotions by influencing the cognitive structure of
emotional categories. This finding reveals the significant role of the emotional semantic network in
emotional perception and experience. Furthermore, the emotional semantic network is not only
closely related to everyday emotional processing but may also have profound implications in the
field of mental health, particularly in understanding the cognitive mechanisms of depressive symp-
toms. This study recruited a depression risk group (n = 33) and a control group (n = 41), employing
an emotional semantic similarity judgment task combined with an assessment of depressive symp-
toms to explore the relationship between depressive symptoms and the characteristics of the emo-
tional semantic network. The research found that within the constructed emotional semantic net-
work, the depression risk group exhibited higher clustering coefficients, global efficiency, and local
efficiency compared to the control group, indicating a tighter emotional network structure and
more efficient information transmission. This reveals the heightened sensitivity and relevance of
the depression risk group to negative emotions in emotional semantic processing, which may lead
to difficulties in emotional regulation. The aforementioned findings provide a new perspective for
understanding the cognitive mechanisms of depression and offer insights for developing precise
intervention strategies based on emotional networks.
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1. 518

PRI SE A A R BBl A V2 AR P O BR AR R ) . AR TH 5 AR 204y, kAl 2.64 {2\
2 BIFNHAE I 52 (American Psychiatric Association, 2013; Kessler et al., 2007). FIHIAE A ™ B FE0 M )
AR, I BN, XHERET M BE R AR o, 55 G DI N AR A SRR E T
FEH R — AR AE H AR, JRATTH B IR E AR LR (0 TR )RR IA B SIS ARG DA
FOAHRE BB X — IR RIRA TS 2 200 3R, DAL T e S M . T Bt
TEHRI T RAERAE, TATORIEZ N E ARSI, IEERAT Y70, SR Rt 2 HE)
R FEFEZOE R (Keltner & Kring, 1998). X SEHESfEAF T X THE S I 2 458 RN, AR KM i gmid A0
ZH U T HE RS 2 R T L B LA OB A B4 H 22 5% 25 B (Trnka, Ladev, Balcar, Kugka, & Tavel, 2016).
1B 4 1 SRAE BB I WUE 26 B 2 AT R AR 2540, AT SZHRRIB 26 SR IR S BIURIAE R (Frisby etal., 2023).
FERGGERCBRTT T, FVAICE B85 AR AT R H B S P A7 T8 O AL o i DL A 1 5 R SR AEAR b A iR B
CVE TR I, AAIRE S8 (0 28 — AR AA i 2 B 3 4 v, H A AT S A6t ) T Al AR A 4 1], (]S
W AR G 251 (Yang etal., 2023) . 1E25ThRERNG, JUHZIELE AR T BERS, MR T FIARLE 1%
OER(Ruan etal., 2023). /5 ZEME 18 SN 28 R HIARSE 15 26 0 TAmZE St 13 B HESE . alad 404
T ANE S [ B8 G FR, AT L — R R AMARE S8 FEAS 26 0 25 L IR AL B 38 E S R ik . 5l
FIHIRE ZE 7 (1)1 S 2 AT e R 30 H A1 5 28 N P v P SRR, 3K W e JHG 7 A i DL P B RV
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BEA& TH BRI B A T B R R R, N AT IR R & R E A R R/t T —M AT A
(% RIESE N, 2020). W55 T Re % AN B R AME & 2 A OB, BE iR 1 NS AN 54 . ™)
LA T VBRI T LA B X B T, T DA RSRAR R AR M B A, Wt 0l () A A LR R (52 R S5 N
2020), TRITAMA U] 760 B] 2 LK &5 Bl 8 BES IR SRR, 34 T — Al A RO 52 3 11 X 28 5 40 1) 4 )
FR AR o L Hp A G S TT AR I 268 H 0 — AN 19 R, T I 9 3 4 (02 MM R R A 2 ) ) A L
FRo B VEATX R R R, L BT BRI R NS B AE S IR Bl Jr X, DA X 4 485 ) 1)
PEFN R (Toivonen et al., 2012). {EIEZEAUIE A, W 70& K15 LM (AR B E B S o E s, A s
MRS A SCASIA) o ERARIN 48 43 T 77 92 L A S FH T 0TS ik i bR 46 ) L 3 245 14 (1 JF 92 Hh (Borsboom et
al., 2011; Wichers et al., 2017), {H H #1440 7025 3L T ERUHIAR IR 5 185 28 15 M 2% 2 TR IR R
Kashdan %(2015) B s 115 46 X 73 Ge JJE PRI SRS 46 h OB VE L . 1B 28 X JrRe I T RE AT e
FEAARAE 85 25T R AE, AT DR AR IR (Kashdan et al., 2015).  Ff HAMARANM400 15 48 BE R IA %0
TR RESA BTANE, T R0 B 28 R B0 I T BE J0 . TEADAIE b, 1E S AP H 28, X AhE
I A AR A 2 A 3 B AR ot IE T A 2 2L (Villalobos, Pacios, & Vazquez, 2021) . Hollender %5(2024)
(RRFE T3 — 20 SCRE T I — WA, R B LI 28 R 25 RE D IR, JU R 7R IR AR AN I U I 2B B AN A2
55 B WHIACAE IR 7™ B R T VI O o 17 26 I R (A 17 45 08 0 R0 70 T 196 445 1) s AR SR B ) A3 — i A o
AL E T =B R AE R (Hollender etal., 2024). (K, AT & 7EIR T HARIER 515 4518 S ZAFAE (1 2%
R, H AT RS G I SO R B R

AR I B TEAR T ARE IR 5 15 8 18 SU 8RR AE 2 AT DG R o FRATTHG 8 S5 F0T RV 4L AN S 4 il 48
RIS LA BT 55, AR PG 4518 UM%, LA FL X S A IE (n B 1 155 28 M R DG BB R E . 3RE
FRB . BT TN 25 B8 ) 22 57 o AHI 57 A5 ER 4R s FVI RGBS /A (0 15 4 1 S 8 R P S FLAE IS 26
TALGEAE R AE I BLE], Dot iy T I ph B iR ik .

2. ik
2.1 #Rk

AHIF 5T R FH D150 4014 & 2 (Beck Depression Inventory, BDI)/E ik T B, & 14 20 Ny Fek, ¥ 74
BZAERATE 19 & 26 B Z A KA (M =21.11 %, SD = 1.549) 73 3R XU 28 (n = 33) AN AEIAR XU 4H.(n =
41). B2 5FH LS EAME . TREREZERITE 2580 2 AR MPINZ, FFie B ELI0 T8 7R 576 )
FRATSs, BB KRS 5% .

2.2. KRR

2.2.1. 1B4EE BRI IE S

ABFFE T SFIREANES: & K& RYR. AR B MEGG. ok, BTG 5
SR (N 72 7 Yok A0 2 R 25 ) () 5 5 S Bk (Eastwood et al., 2012; Goetz et al., 2014), F H H: 5 HIK e BEAR
A, WAESEIS AN T TR E NS BG4 - BEACTE 28 I B 2 T A Dl 17 JE A 08 (1) 88 SC A 3L (R4
TERBE SRR Z R o TR 2 N B ZEER AR AN [F AR DR AP (1 A4 e b B 5 80 34 2 A
ToREHT RAH R B4

2 55 35 56 G 4 B AR A FIWT AT 55, AT 55 2SR HUNH 8 i 15 26 R 3R AT BT A AT RO AR 79 19 AR BA 1k
VRO, A 12 9 MVEa R, H 1 38R “SERAHHEL” , 9 RKom “ARHAHML” .

2.2.2. [a)ENE
7 DL AR SR (BDSL, AR FCRAE A 1 55 il B 17 45 (Patient Health Questionnaire, PHQ)FIifAT
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I3 2E A 7 H L 4R 5 2 (Center for Epidemiological Studies Depression Scale, CES-D), PAiE— B 1AL iff 70 45
RAEAFELRZ K — B 5F0E .

3. otk

TR MATLAB A 1 1 P FP A (R 2618 UM 28452 RN 2% (Unweighted Undirected
Network, UUN)F1IIAL M 4% (Weighted Undirected Network, WUN).

YT RIS, BB T — A E R N RECERME, URERE 2D 5 % . %EH| 5 241
MR T B R K B, X — BOE B R T R B I 2 S ik 1 rh A 2 v R R TR SO G ME . TR DR B L 2%
(AL B N 1, AT 3 AT I 2 (Al (R R AR 2 ) o6 R o T IX P07 20, AR 28 v] LS B 3RAT 148 75
THEBSIES 58 2 M EEAR BB R

TENABLINES b, B A A A OR B, AT ORAE 1 17 48 T b AN [RIRE P 1 SOORTEG . 2 s G 1) )
25 (WUN) B8 J it 2 5 35 7E 15 ST It A% ok AN [R] 475 46 MR8 2 TR A 1072 e (R0 IR, 40 17 4 AR I 2% 1)
ZYERHIE .

FEMIZ M 7T, MATLAB 1] Brain Connectivity Toolbox (Rubinov & Sporns, 2010)%/MA )
TELEE SOCI N AT T RS0 0. BATEZILE T LRI REEFa bR . SE3E R 44 (Clustering Coef-
ficient, CC). 4= J5 %% (Global Efficiency, E_global). J& 3 2% (Local Efficiency, E_local) flIA e & (Modularity,
Q). Hrb, EMRIMET 2 M RERE, KRBT NGB EEM,; 2RISR T
A 2% A5 BRI R R T VAl 15 f 5 AR JE 2 (R AR5 e s AR FE T & 1 2
RAEE R A BRI R TR B R 251 o IXEEFR bR RS SR A DG T A4 155 28 ML DX 28 5 M) R TR N B A,
W s G M AN T i 4 2

A, AWFFRIER R BAEHEAT £ 45 R E 43 Hr(Multidimensional Scaling, MDS), &ALl 15257
IR R R ) A e B IR 7, FRATRT IORER I 2% 73 4 07 1k 5 2 4k RIE TS 2 S 4 e 7m
A S ZR . Z4ERE ST (MDS) & —4LH TR BLZ 450 b “Baoil” 5410 )77%(De Leeuw & Mair,
2009), &—Fh T EALA L PERA I ) T B (Hout, Papesh, & Goldinger, 2013). ‘& 1] LUK 228 B IR AL 11
FERE P [ A I 22 R I 4R FE I 23 ()3 b, — o ksl — 4, AT SE I W H A 7 BV e R 4544
MDS ] DLy — R B AEROR, T B T4 5 52 2% i 8 4R TR 20 2D 85 3D HiUs E(van der Klis &
Tellings, 2022), ARt a2 A], Frpgl Iz 32 AN TT N ERE 2“3 ” A “RRBRRE”

BAE TS — B R0 2 53 1O BAR BORS AT VIR VRS . AT T & OB R AR bR 18] BL
KRR 5 N H AR B 2 [ I R KRR B8, BB AR AR E, IR OEE RS S EAN
FUSARHIE TR ORI o B3, FRATTAMATT 1 AR B 1 SR 28 R i s R 22 4 RUBE 3 A 46 SR (B4 4 26 1A E A
A [A] PR R A 2 B ) O BB R R AR (RN AH G ME . B JE, T ERIRCHTIVAT R 405 0T XU 2 7
BAebs B ESR, IRATRABSIFEAR T 5027 B A5 .

4. R

AW TS AR AR M A AT B R (L3 1), NPEAR S (W4 2)F1 MDS 48 F% 5 AR5 2 (A R 0 5 35
KW SR, WEETRAR S5 IR 2 ARG S Fe MR 1% — 3. FEIBUN 8 RN 28, SRR FI AR LS
BB SERAL. ERMRLRHCE R RE EAK, (B5BEETRE K.

HAKIE, 0455 70(UL BDI i) 547 22 85 (r = 0.248, p < 0.05). A2J=)R%(r = 0.286, p < 0.05) A1) 2%
2(r=0.313,p<0.01) [A] 2 B EAH I, M-SR E KR X — 245 R H A O3 B R (PHQ 1 CES-
DY HAF 2] 7 HAIE. BhAh, BARZ4E R HT(MDS) 4 FRAR(DImL. Dim2) 5H0AR S5 2 IR K
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PR BN, 15 Diml 54 /3% (r = 0.283, p < 0.05) 1S #B%0E (r = 0.259, p < 0.05) 2 [ {7 7E & & k.

Table 1. Depression scores correlated with Pearson on network indicators

= 1. ARG 2 5 MR R IE) B /R EME X

Ap 1 2 3 4 5 6 7 8 9 10 1
1 5 1
2 4R -0.059 1
3 #%k BDI 0.164  —0.022 1
4 4V PHQ 0111  0.038 0.872" 1
5 3% CESD 0.166 —0.108 0.907™ 0.888" 1
6 FEH A% CC 0.208 —0.275" 0.248" 0.195 0.340” 1
7 £ R%E Eglobal 0150 -0.190 0.286° 0.286" 0.341" 0.726" 1
8 JE#AL# Elocal 0154 —-0.224 0.313™ 0.292"° 0.384" 0.845™  0.965™ 1
9 #EEik Q -0.073 0161 -0.066 -0.076 -0.183 -0.551" -0.406" -0.486™ 1
10 Dim1 0.091 -0.131 0010 -0.027 -0.044 0164 0283  0.259° —0.055 1
11 Dim2 -0.106 0098 0002 0040 0075 -0.118 —0.194 -0.183 0.046 —0.969" 1

Table 2. Demographic statistical variables
Fz2. NOZEGitTE

R4 (M + SD) 14 BDI (M % SD) #HE PHQ (M + SD) 14 CESD (M + SD)
(N%@f " 21.11 + 1.549 12.36 + 11.005 7.30+5.774 21.15+14.076
(néﬂi ‘ri) 21.26 +1.593 9.32+7.811 6.21 + 4.417 17.21+11.083
(nji%s) 21.05+ 1545 13.42 +11.789 7.67 6.165 2251+14.817

TE: MFEIME; SD RifEZE

Table 3. T-test of independent samples

3 ST T I

R A & HAR & () M+ SD t
o OIS JR e 33 0.442 +0.099 2.385"
e[S RN 41 0.386 +0.101
U P 33 0.379 +0.085 3.024™
Eglobal
AR AU 41 0.312 £0.102
Elocal U P 33 0.380 +0.102 3.161™
BDI AR AU 41 0.304 +0.103
U P 33 0.031 +0.026 —0.405
© AR AR 41 0.034 +0.028
Dimi U IS 33 0.990 + 0.054 0.878
AR AR 41 0.979 +0.055
Dim2 U IS 33 1.069 +0.075 -0.615
AR AR 41 1.080 +£0.072
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cc U P 26 0.445 + 0.106 2.094*
AR AU 48 0.392 +0.098

Eglobal VR PR 26 0.383 +0.091 2.711**
AR AR 48 0.320 +0.098

Elocal S JR e 26 0.386 +0.112 2.896**
PHQ AR AR 48 0.312 +0.099

S JR e 26 0.031 +0.027 -0.327
Q AR AR 48 0.034 +0.027

DimL VR PR 26 0.981 + 0.065 -0.343
AR AR 48 0.986 + 0.049

Dim? VR PR 26 1.078 +0.086 0.290

AR AR 48 1.073 +£0.065

cc T R Jx 36 0.440 + 0.099 2.466*
AR AR 38 0.383 £0.010

Eqlobal VR PR 36 0.375 + 0.095 2.869**
AR AR 38 0.311 +0.096

Elocal S JR e 36 0.377 +£0.109 3.126%*
CESD AR AR 38 0.302 +0.097

S JR e 36 0.030 +0.025 -0.776
© AR AR 38 0.035 +0.029

DimL VR PR 36 0.982 +0.059 -0.267
AR AR 38 0.986 + 0.052

Dim2 VR PR 36 1.089 +0.079 0.466

e[S RN 38 1.071 +£0.068

BB BRI AEAS RS 2 B R W (WA 3), HVAR RS 2E R I AR B 22 25 (CC) 42 R R (E_global) 1
JRI BB R (E_local) 4 45 2 v T AR IR XU 41(p < 0.05) . X 8645 R, i Al O PR R, J0AR
IR AR 7™ 2R P 515 4 M I 4 A 2 TR AR AR B IR AR
5. Wig

AR 530 AL T B S AT, R IR A SR £H -5 S AT 6 2E 7 17 4 N 2 D 285 1) 48 R R e
ﬁﬁﬂ%ﬁ% VR RIS L R I B s SR R A AR R R R, X R B A 4 X 4 S5 K TR
B, (5 BALBHCRE . %45 RN T A RS LA AR G R T St B 8 1 e R R B
%ﬁﬁ,LT BT BT 45 VR I PR A

g A 2 Y RZ T (MDS) S5 M 28 o T 107735, BRATTVRAS 73X P R 7 VETE SR/~ 1 2615 A5 R )
m%%% MDS 7 T3 8 T A 1) B0 e R AR O BDR S TR VR R, T 48 0 BT 4B 7R T 17 I A
AE L BRI 4 R AR LR R S BRI AR . AR R SRl HRT AR R 1 A (AR . B
PRIE) 1 (2500 5 5 R P R A B v KT 3R B AN A Y1 I 17 8 1) e B O BRI 5 DA 9 — ﬁ
R s L P55 A N D S AR 8 A () R AS 4 BT 23 (Barrett, 2006) . SRTT, A A Y AE BEAK A0 AT 1 K B IR

FARAY, IR TR A HIAL AR A T OB BGE USR], (H AT REAEAN B 48 b AR R R
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FERIZE AT, IR 2% P AR IR X 2% 5 78 7 B s 1B 46 MR Z IR A LR R A 22 57 . ELE s 28
(n “fre” 5 PG )RR SRADUE S 1K S AR O BN T A G . 5 MDS 234 R —
B, Mg Rl IR ARIGLAAAE, T8I RS BRI A R 28 1A . Xk e Lt
B SRR L B BT T S AL 45 Y 4 S R R Y

W28 AT R W], IMARA 0 SRR 4 RN B AR B3 IEAR G XU AR A (1
RS, FREER G g (BT FRIE S RAR)E S AR PR R R AR . XA ELR T RE S A
Pkt 7 PE AR 5 A AR M RN T 22 D% (Kelley et al., 2023). 52 AT, FEERE R SR 2% CHE, X8k
VR IR 28 A rh R0 R e S5 25 S0 19X 2% (SR AL AL 2R S5 1)

TR 2% [ 3 A 4 Rtk — 2D 3R 1 1 45 IRV EE o B 10 22 57, IO BR A 28 R T L3R 0t 18 LA
B0, 1 R 0 B SRR AT REMRE 1 AR A LAk HE 7P 28 IR 3A I L A (Murphy, Michael, & Sa-
hakian, 2012). IXFIELEIEIA T RE SR T SRS EE AE R 28 N 2 vh o 2 S B & ReE, I E7R 70 2
REDRZS 0] 5200 175 1 Ak 2 R AL ) o

AR TRV R B SO TS 0 1A S () B 2 (Park et al., 2022), il “H 58”7 —idf A BAR AT
BE S SR BB M IVEZE AT Ko SRR IAT, EMPR S BOE UM I, 7575 UL 22 T I AR Y
Wi o AR TERT LR S SCAREAS, AR NSRS T 5T 16 48 28 R (1 E 1 S 22 7 1k

LR MDS FIREE M EE R, BATHT LA 5 IR Y A0 O B AR P AE AR 1000 B R 245 o L AT
FH G RAL . XA EHRALA R R T BORL MR EAER], B St 15 B B A AE LA . A
FERY, 4ty MDS Jp i 5 W2 2347 T LA ORI (0 o BRAE S JLAE BRI 28 o B AR B ELAR
TR ITIESRAE T — O IR A A B A 7 SO A o B ORI PR B LA O B R 25 v 1) 25 S 1
EAAFAE — A AR R K R [H]

B, TG SO R BE B MM AAE IR ™ AR . IXRW], ARRWPFUR 45 & S LBl 2 54
HE T, AR AR T AR R IG AL 5 O BBIR I OCHE . LR, R W25 20 N SRR AT 4R
LR TR, (BRI AR5 RN Tl R T F 2 — AR AR . ARRAT U AT B AR TR X 2% 3 Hr
MTAEAETTIT R ¥, DU G s B O B R . BRAh, AAIT TR AR SR B T4 5 4F 1 B
JRAEN A fE T S WA i Jo 39195 B UK Oy BRAR REARF AL o AORIIEFENLY JE BILEE L 5 D MEENREAE,
DUBE L 1t #7515 45 0 48 R AR A S () A i B B AR AL » B> F TR AR R BR T4 ST Ak 55 3 PR IX 3
AW TSGR T RETCIE e ) B AR SAC T §to ARRBE TN 2 ST A R AT FTVE AT 5
LR EYE . ZRERE, AWVTFIEN S MDS 08T 5 M0, $87R 7 AR PON 17 14 S ) K1
LR IERI AN . BT USSRV BLAR S A RN TR ZhA R RS 4t 7 B S IR, R It O BRAR B T8
B PR AL 7 BRI . ARORBE ORI — DRI e R B, R AR AL ATV, R A I PR A 1
FALNIFT ,  DASEAT 2 iR 55 T O B R (X VP Al 5 1 Tl

6. &g

AW FES O FAE FOR S VAL . 2 4R BT (MDS) R 2 T LA N, RGUIRTE T AR R AR
JEAE G IR 2 6] 5 OB 2R G R R B A LR Ao WU B S 1 AR A B S AR A O B 4B
BRI RAE RS B, O B R O T PR A 1 E B RIS S

58 MDS Mo 116 IR A R A A FI R AR e (R s A4, RE R AE TN 2 (s
Piv U PRI LR o W PR T O S o T 4 A Sk B W VRIS RE DR e i A R 2 R 2%
FRER RN 55 BALERCR . XMBESTEIr i ft 1 2 M KR R B 5 B S E A O ERE T
M JLUCASHI FE ¥ T 1 15 JER AT 10 o 2R 4 P52 (B 5 Mo R 52) 5 LA 00 A R 2% P ) 5 1 J 2 (SR A
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REL ARME. SRR Z A . X — RILSCRE T OFR R 1) 5 1 A FE I B R, IR
WA 2 Rp Atk TV I 2R DL T E AR R

WEFCEE ROy B RET PR AL 7 B R R IR s 1 B S W 28 B S5 R, A TN MR
BT WORMS BSR4t 7 BRI . B, RIS v, G AR E T B S RIS, AT RE
RIS R R BEAh, AW NFET 2747 0 FEPPAL T RIIF AR 3R B T BORIE R, XK
A TS O BB ROV RS E . RORIBIT UG 0 R R SRS AN M rid,  FFERR I RN f) mT
171, DAHESD O BE HEWE U S T I QIR R R o XL SR AN Bl 1 S IR Z s BE A O B FOBL A, R
K R RS A ERTE B P9 H A 7™ 02 1O B A Rk il B2 31 o 22 (R ) A 3

SE
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