BT RELEE B ? —AIEREE B EH
WifARY ALE T

A ROKRRE A R wES REX
(AERZEEE B, fRE 071000)

HOE GRS AR AARIE AR L, AR A 1 28 S 1 )3 ) 1A
Bt . AT TR IS R THE(ALE), SR FSMIEEITTL, 70 A EL B 2 5 ARG 28 1t 1 )
FEHAT S5 EEHIER(Major Depressive Disorder, MDD) &35 5 {g Bt B [N IS 2 57 . & kG R 5
fiiie, LN 19 TBEFL, 133 DH KRR S8R K. (DIEHEVERHEHES T, MDD #3874 4
o o] I AME RSO 2 VAR [l AU AU [l GE s s Q)FEARIE g PSR HIAE S5 b, R eS0T

—HEZE NN . 1285 RN, MDD B IR ] B8 850 T Re e S 2 S R, BN X
e TR o AT FE 2 SR IR B AM B B AE SR RE A AR AR b OV AR AL T D7 PR B &, JE T R
T ] R R A T 2%
KA SWACAE, SMEIFER, s, ALE JoodT, @RI
LS
1 HTE

FESRE VE Ry — R 93 SR AR P BB, BT ARk 3 12 A\ (Perinietal., 2019), & &AM
FURBRAMGZE IR E BE A2 ThRE,  WImPRIGYT ok ™ UE Hk ik (Friedrich, 2017; Martinez-Amords et
al., 2021). L, FREIEBRERIARHLE], HVARAEVR YT 7 R A AR A E R A, B SR 3.

I PR AT F0 A LA S8 R B SR IE i ) . A BRI IRICIZ R4 BESHBLEK. A
ARV SEAT R, T ESER A 5 B (4% 81 58 /1 2 5514 5 (Aldao & Thompson, 2019; Peckham et
al., 2010; Shen et al., 2025). I H] AR AIDH] 5 HAR TR0 AESAT A0 B 75 (Cristofori
etal., 2019), EAMUGHVAE MG ARERT 3¢, 36 T LATTIIAT S0 sk s (g0 BOAE o R R s VAT
LA £ IR B R XU DA K AR ¥4 97 ()T 2% (Galkin & Peshkovskaya, 2021; Stevens et al., 2023; Taylor et
al., 2025). JXLEHR B H4% i J2 S ST R AR IR R IR DGR DN 32—, (HL LR B IR LAR 20 M AT 4
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FIATEE MR, FEIZ0 KR ™ B 1 G R o 2R 0 25 5 8] 00 o s o 453 07 ek 52 g A A P 1
INTRERE, (EREADARRE R A AN . SR, I R AN OUF S MG ARV, ARARIC AR I 2 R Fn D)
RE151173 (Perini et al., 2019; Zackova et al., 2021). 2 il E2 17 25 8 PR ML A, /R AT RER
L HUK T (Shetty etal., 2025), HE fIE ] G 0 B4 05 AT BE ARG 28 0 T i, BRI REXHASN S
ek R LA, S HER IRz a0 L, SR S A 2 A 7 T R I R
A 2 1 ) RS9 BRSO IS RE £ P ATL A1) PR S B 1) 8 o SR, DAAEAIT FEARATAN S e o i) — M0
B> R G E LU AR S T 2 v 5 ARG 4 PRI HIE ] RE D B D 1 00 ML CAEIT, XSS IS
W TEMEANGIERIRE ), W L VR B RS BT I &, B R A EA 1 48 A A RN
BT AL RN LT R S5 $ATImERE, lantEeEtE Stroop 1155 . MR, AMAHHIF
BEy Hew s PRI B S RIS AR St T AMAR R AEIE SR D d PR BE T . MATAGIRRE,
PR B8 XE LA RIIE 2 V(5 S, AEBEEME Stroop FE5% 1B 4 1M € M8 S S5 HE HAE 55 Hh R I 22 T
FREXT HE2H (Quigley et al., 2020; Yang et al., 2016), T#EZHL Stroop 155 Go-NoGo 15555 JE 11 24 M4 i
PS5 i S g R B ZH T 2 2 14T MR I 2 7 (Cane, 2022; Tozzi et al., 2020), X445 ALK B0
I R B A O R A L R e . SR, AR B R A SRR, FEAREEEVEA RIS HAE 5,
VRS R 5 A T R ZELAE AU L 10700y (] 55 5 00 ) 42 1) o 58 A O R 30 X A7 22 3 PR 0T (Kikuehi et all,
2012; Wagner et al., 2006), SCHFH P40 45 FIW o ALk, 0 DR AR, CEFRH 3% fME S,
S S5 5 i S IR AL O 22 i (X 5 22 e 7 Tl gk = — 30tk , AR VB AE AR e L D E AN o S
Bt AHETOR A AL SRR AR AT T, TR AR Al 1% (Activation Likelihood Estimation, ALE), %
%5 L 5 F VAR BT (Major Depressive Disorder, MDD) £ %5 78 175 45 1k 5 AR 48 VEAM 4% 47 55 v 5 fik B
Xt i ZH (Health Controls, HO)WHEGE M 225, BLR S BMEST 7T H 48— A9l X # #5 X(Tolomeo & Y,
2022), FEaE7s AN SZ B R R AR L], A EE IR AT B S
1.1 MDD B & FEMEMEEHI R4 R XX

T L6 PER B2 R R PR MDD BB 5 455 B 05 A% O 4R, B 7C BRI MDD 83 x4
THEEVEE R, (EASFRE 0 TR 5 00 s A 20 AN — L (Colich et al., 2016; Nishizawa et al., 2019), K1
A LA 78 HA 4 42 i 15 0 P A e AL

FEAMBFEHIA R _E, WFFAIRA—. 150, PRI 6] A% O X AL 2 b, B 78R 3 MDD
B#F 5 HC BRI ZERTT A —3 . BART S, RS Stroop (55, REAT NRINEA BEZER,
{BFERVATE 2 260, MDD 355 HC /2 BT AR M0 1Y 9. (Matsubara et al., 2014; Nishizawa et al., 2019)
Dichter 5 A\ (2009) K Hi, EGMEIEZHE T, MDD HEAET . T IEFM &2 HC Bs A H 5.
WHAREATINN, X IFFALEE MDD 3 B0 HIE 1 58 ) 5k, AH S, SXHa 16 2R W LG 48 PR ) D R 32 461,
N RIARIE SRR, TEAMANEZ EWES ), AMEVENG SR F A FEGE 2 (Matsubara et al., 2014;
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Yang etal., 2016). {HAH P HIFINK, MDD BERHDREE I, AAEMAERGS. W, 7£
T TIAE S B 261 Go-NoGo 11451, MDD 35 I Hi 40 H0E A% B2 [ K (Colich et al., 2016; Korgaonkar
etal., 2013). £ 2 A BT AL FT AU B0 56 S BE A FA0 ™ SRR L 0 T v SRR 3N B - Carew 55 A(2013)
il MDD & FR RS A HC 0] B i B AR ARSI B R 7 7, SR, E SN St (M2
HC & ZMU A5 1o feom, AR AR 4H k2, 1 MDD B i d5. £% Enl 0L, FiA s 2 it
FIANTE], BOH T MDD B @ M1 B 0 2 R BE S 2 i O BEALARD, Rk, SRR LR S AT

Hk, KREDB5E S HFE R R, R B 2 5 . BT FRERY], 726 TR 2
SVEAS B HEAT RS BRI, MDD S8 (7 O B0 1] L T A0 U] & - B 5 8075 A2 2 B i (Foland-Ross et all.,
2013) o FEA G FIG I, SOVAI o UG (A oh 17 [ 2 000 bR AZ s 1 52 5 v (Lisiecka et al., 2012).
Hob, Fnasal. B R SR I 55 (Botvinick et al., 2001), TR 5iA%0 %5 > Bo A 5% (Tyler et al.,
2015), MRS HERSAK4T &R A 55(Grahn et al., 2008). A1, AL RIS 2 M. Liu %%
NQO21)RHTE 21 Go-NoGo fE55 K I, FEFMPEREZ R T, MDD B3 NI, AT, 5
AR 1T A1 S5 DX O 7K PR . Alders 25 A (2019) &3, MDD 35 74 #1545 5 5 B, 3
ROLHRTIOAT AL T/, A% b el (P 9 4%, Thiebaut de Schotten et al., 2011)~  H 5 Ji5 i (=] (Zh 1
S5, Smith & Nichol, 2009)H1 5 o [1] (1 4% % £, Mansueto et al., 2025) 305 /K P IRIBE% . XL FHIN X 5
WO 22 7 07 1) (AN — B, 45058 MDD 285175 48 P 00 42 1 403 405 110) A 38 o BB R AR 22 B L) AR A5 0K
PRXE, PRI AT AR A B

IS TEBASG, 704 MDD T 2 VA i 12 1] 52 71 2R SR 75 S0 A -
TETEL(Zuo et al., 2018). WFFLEH], FEMNTIEZIEE BN, MDD SRR A A A0 14 o
(Jaworska et al., 2015), R EFXELEE ST E RN, 15414855 (Barbour et al., 2020). i £ 175
Ve 5 2, MDD 3 A BRI R RIS — i3 . Beauregard(2007) %3, %5k MDD
B AGIE G B AT A B, LR MRTI0AT A 50 A A S X IRB0E 22 998 . Chechko
FEANQO)WMAKIL, FENEHE Stroop (E5H, BHKIAIZLETERT HC. {H Loeffler 55 A (2018)[F]FFK
F1E 451 Stroop 1145 AME 4 B FAT %, R K MDD 355 HC fER A BE Lz S . TS
FEHMESS P, BB KF A S MDD B E S BRI LA K, @ 5T 52 R A <
(Zuo etal., 2018), FAZAZIIENE LA —BUR B AR B 9N TR R%, 7] e AR L AT A X
AR R JTHI 5, T 45 A S8 P42 ] (R s
1.2 MDD & IR M HNFEIEHIRE SRR 45 K AR KK X

B Tt SE MG SI S, MDD B vE e g AR ) LR AR R B, 2 e A AR
T ARG I PR KOG . SR, AHORHIT T4 R ANAFAE S L. AT NHEIS b, PRI ARG
MDD ¥ 5 HC W& )2 5 (Cane, 2022; Diler et al., 2014; Tozzi et al., 2020), #8702 FALHIATF 7T
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FERREANHIFEHE S F, MDD B35 HC I X057 1E 2 2 % 7 (Cane, 2022; Davey et al.,, 2012). #
AR IR Z B0E . HC 3 58 (Korgaonkar et al., 2013; Wagner et al., 2006). 4Xi, BHFRK
TR EIZ R - Kikuchi 55 A(2012)K M Stroop 1£55 A3, MDD £ 4 (1] 55 DX I i o i 3 2% [
k. Halari % A\.(2009)K ] Stop-Signal {45 &L MDD 3% 4 U5 4RI A« 45K 8] B Z 30 41K .
XYL, MDD B ATAHHIHI SRR A2, ANRE MRS, TS 2T, i S S
B, A RESE AT

LED BRI S MR X b, MO S MAEE 2 R . AHFF R, 1E NoGo %1+ T, AR
TREAAALE 22 N L 0] A0 22 BEOIRAZ I8 R FEE B i (Aaarts et al., 2013). RS Go-NoGo 155, Tozzi 5 A(2020)
RIL MDD FE 35 ANAE A [ E FE B S 5 A (9] 59 30 7] 5% R %5 V) (Lojowska et al., 2025). Korgaonkar %%
N (2013) R Z A\ mEEtiT 5 TR T, SR KB, E Go-NoGo 1155 I, MDD 3 1 M i 17 =]
WS AR T K IR A X 1) 2 A, AR U LA 5 MDD 3 P R ) SO A 2
SRBRANIX,  DR T A S A g — it .

SR, H TR KR U SCR MDD i35 15 4 E R 200 B8 70 (4545, (HL AR5 26 M ) 42 1)
B IR AN AEAE UL, TOIEM B X A 5 2 B 2 e e e e 2 il ¥ . JF H, MDD &35 HC 1E
R O 142 1A 25 m A R T A 3 22 R R AE VR 2 A — 8, LR S5 B 2 WL e AR A2 o DR AT
FORF ALE Jea I 757, i AILe# MDD 35 5 HC 7E 1B 28 L5 A1 S8 M 42 )41 5 v K miik
WK ZE S, #7s MDD (835 H 2] e 04503 AR S A 2L o
2 7k

AR 7T EE R, K4 PRISMA (Preferred Reporting Items for Systematic reviews and Meta-
Analyses)fi BT JE 7 SCHRICR o e 0T IS R AR i S5 72 (Page et al., 2021). I HOBERHT FTHI AT
B, RERIE TS N A TR OB A TR - e 34T 1 BN, R S 202511.00051 .
2.1 MHKRER

AWEFRAGERE T FAM . 375 453 . Sinomed. Google Scholar. Pubmed. PsychoINFO. Web of Science.
Elseviser. Scopus ¥4, K2t HAR S 2025 48 8 F 6 H 22 i 5 AR RREAR F0sh] 2 1) 5 P o g
BTk, RS =AW B4R IMACAH G, G Depression. Depressive Disorder-
Depressive Symptom. Major Depressive Disorder. Al #IHSEZE . SIAGEIR: 55 LRI HIAH G
i, 493 Inhibition. Inhibitory Function. Cognition. Cognitive Control. Stroop. Flanker. Stop-Signal.
Intentional Forgetting. Directed Forgetting. Think-NoThink. 0. $HHzd]. IAENFEE] 55 =22 MWk
%5517, 55 Magnetic Resonance Imaging. functional Magnetic Resonance Imaging. fMRI. Positron
Emission Tomography. PET. functional Near-Infrared Spectroscopy~ fNIRS. &AL BEILIR i plif%

RIS, BT RTEENE, AW FORRE R 1A 3 I SRR Kot o STk I 275 STk 51 3R (Diener et
4
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al., 2012; Li et al., 2025; Piani et al., 2022; Wan et al., 2024; Yan et al., 2022; Zackové et al., 2021).
2.2 CHERTHEFNLRRD

EEORTZRTRSCR, BEAT T PR BN . BB, BT SO AR R AT HT, N
FIHERRAREQT N . DI G S IARREA R AT, X T AR PR bR A . SR AR A G S
TR 2XNMNES SHESEIRAT S . INIRS Bk PET BF98, % T47 09 e A B GG 0 IR
WAL T CAHERR: 3NN STHERT TS, XERR . Teo M AR T UAHRRR . 25 0BG, T 20 ARy
P LA ARAER SCHRE — 20k, BRI NFIHEBR AR AT = DAL TR G0 S VAR R85 1 S 3
ST TER GBS SERRARIT . AR G SR TAIN: 28 BB GG se I AR
JEIERHIE(Rey-Mermet et al., 2018), AHTFUALIANBI TR REEUE 16~60 JEFIFI LT 3)INHNIRAA
RS R A BRI SCE %o F AR SRR AE 23 7] A B (Talairach 5% MNT)SCATE(: MDD 3% 5 HC 7240 H 5¢
55 L I0E 22 AR M SCE AN TN o

KRNI HIIISCR, AT RGT, FIEFEER, B CERRGE— 1 5 RR ).
PRI, FEACE, FER. BFFCRTANER. MDD BE ik brdt. SRR 7 (AT s
DXAMHT) AT NGRS IS 2 5% 7 (MDD >HC 5{ MDD<HC). AUHrZRBY(15 251 (B) s -5 24 1 (N))
FAARIAARME . Forh, 15 VEAAR IR RIS h, S0 FEH) 264+ T MDD £ 5 HC Ba& )
ZESEIM DX Abr s AR GG PEARBRAR LSS HE o AR AR B 10 22 57t 77 1) AL AR 8 B AT 20485 53 E-MDD>
HC. E-MDD<HC. N-MDD>HC. N-MDD<HC VU%H. Jfi{r&mid e f & 2, meE— 558 =
VAR L3RR S 5 ST AT SRR A G o Xoh T SR AL e S L S M AT 0 G e R B, R 44 i
B — B REULF] 95.49%, EXURAGTHA—EN 451%H5r, BE— BoEHEAEERE T
XTEC M SURBEDT I, SRR EILIR, THE TN T 133 AN RA-AR .
2.3 BUBIMARfETTIE(ALE)

B 53 W fdFH GingerALE 2.6.3 344317, 1% HF i Turkeltaub %5 A(2002)F %, ‘& A LUBEC 82
AN TS A S AL bR, TH AN DX B ST R, AR S I AT BURI A AR S AT
G — K MNI 25 [ AR &R, 5 SCER AP 3B Talairach 2447383 GingerALE 2.6.3 %4454 MNI %3 ]
AR, BEHATEEE T B, KR EIR A IR VYA AR RREAT BT, Siit 75N Uncorrected
Py BIEBE R p<0.0001, F/NEIHLBN 200mm?s 55, K53 AT Lot S Ens g sl hiT % T,
MDD >HC S I X ) 7 [F NG 2 5 ARG 46 A E IS5 T, MDD <HC 0 i X 1 7 [7 . A5t
FtH1, N-MDD<HC. N-MDD>HC ({8 —/3#7 45 RAAFTES —W0E KN X3, TovEh AT 0 Lo o
2.4 HikR R

R VAR R A A 05 SR T A R SR K SRR 75 2 B 95 24 AT BT SE R 71, R FSN(Fail-Safe-N)J7 % bF
Al 4 BT TC A 45 B AR (M (Acar et al., 2018). FSN J7ik A BARE : i T EIMAZ DN TLERLY
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AR IT, AR LT C /T RA T R . BAREO N, B0 FON e, REHH 4 Ftafd,
(HABARLEE e i LI, CABT4E R ADBUIA IR E T4 %5,2025). Fik, SHAMRRE
T FSN (M NBRE LR, RER AT FC R0 30%, bR DU ARTHE: (R TTik i 7T £00.05)
— (i% ALE e & W 5050 (Acar et al., 2018; Fascher et al., 2024; {452 25, 2025), {BARMF 7T ALARIK
P Acar 25 A (2018)#2 A (14 CHL (https://github.com/NeuroStat/GenerateNull), it R 4.5.0 A j.
2.5 RRMRLE

BF 9 BT S8 I AR 45 1 PAC V2 A 1 £ B M U0 S8 2 A U R K SR, BF OB A S T M 2RI, 1B
PN R RS R R, B —eRm. Wik, A0 7RSS, B —HERR AR F S
R AR TR EAT ALE 2007, A9 45 R 5 AR AT SL i v sC 2 A 4 RBEATELRL, DA e Tu st
XTSRRI o
2.6 HBX S HEAZTHIR N

2 B 4 o) Pl B R i [X A 2 57 ) B FEA L (Kang et al., 2022), K302 7% Gentili % A\ (2019)
(RIRFFFE, AHERRAET T X R fii (X AT MR X W AT 5T, (LIRS RIE S0 07 1] R 38 o™ Sk e i X (¥ 1 o [R]
i, SIBRIET DL X AT RIS, FRHRBAT ALE 2007,  DURRI6 DSH X 4047 7F 72 AT B R RZ 0
3 4%
3.1 FINSTHERFIAE ACHHIE

I AR R, LA R B 28402 FROCHR, HATHIE N 19 FOSCERIIN T, FREUH 133 ANARAR AT,
W R 823 44, Horlt MDD S 393 4 (EASCERIGE IS AR LA 1, PINHTSCEAE B R 1 fIk
2)o 19 FESCHRA 11 GRi8 RAE AR, 12 U LA G mdlEh], Hob 4 RS miE E
5o ESEIMEREITE T & 422 206K, Hih MDD B#EA 207 4 (Lt 134 4, Bk 63 4, Hrh—
TRURSF 78 A AR A S PR T B S O i B, JEAR L 99 AN RhR . Hih MDD >HC [ARKR £ 40 1,
WK 9 Wi MDD 3 <HC HIAAKR 5 59 A, WK% S B TE. AREG MG st 7o & 576 44
W, M MDD B#EA 273 A(ktk 164 %, Tt 81 4, b 2 WIHF RIS SRR IC AR I 1 5
tb), 324t 34 ANERER . Hrt MDD>HC [4h5 51 23 A, ¥ 10 i 5T; MDD 3 <HC fJsk

bR 11 A, W 3 kT,
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M Bl P PR 3R R R SCR

(n=28402)

>[ EBES. & TiFEn=3145)

EBREE. 2W. FEEE

(n=25257)
(%Fﬂﬁfﬂﬁlﬁ}\ﬁﬁﬂn(n 17557)
t SRR TLAHT AR SIE T (n=433)

4 ZB5AE %4 MR, fNIRS. PET B4t (n=7138)

AR R

(n=129)

~

EBRAANHE 55T T (n=34)
LBREDSE, B4, dF MDD B A (n=40)

> EERTCGER B SCRIRT T (n=11)
FERARIEPEAR BRI AR BT TE(0=22)

FBR A1 Pk FE T A bR ) S Fi (n=3)

, - /

{ B4 S (n=19) }

3.2 ToMER
3.2.1 MDD B #FBEMIIFIEH S HC MER

PN 1T TG 7 A R 2 2H 4% 2 VRS 42 il 4 OC PR s AL bR (4 1: E-MDD>HC; 41 2: E-MDD
<HC)/FHIHHAT B— 4047, 45 R 2 FiZ 3 fion. 48R EoR, 5 HC ML, 7E154 M sz sl 54,
MDD BE A A H (34, 38, 32)BuE g AT ES0, 14, 18), ZEMEH EI(-36, 40, 16)%)Z
P53 .
3.2.2 MDD BEIEIFLEMIHNIESIS HC WES

XA 12 TR FE SR I 2 2L A1 28 PR FE A DG AR B0E AL bR (4L 1: N-MDD>HC; #12: N-
MDD <HC)/M I HHT i — 4347, 45 RIFARRIL MDD 55 HC G5 — B 38 9 ki 55 1O i X o

1 SCHR I R
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K1 AANGHXERFABERR

FHIRE 2 Wr 5 P53 FEAR PR (& 5) i (Mean+SD/Range)
HIARZH 1R FRAH £ 1@
e A R
AR Bk Mean(SD)/Me  Mean(SD)/Me B w n ELIEEISAEN fa B
dian(Range) dian(Range) H H ) )
Liu et al. 33.00
DSM-1V BDI-II 3.50(0~21.00) 30 34 23/7 22/12 27.97+8.16 26.53£9.29
(2021) (12.00~49.00)
Wang et al.
2008) DSM-1V HAM-D 19.90(5.30) 0.55(0.80) 19 20 12/7 13/7 39.30+9.00 36.50+10.50
Chechko et BDI 31.70(8.20)
DSM-1V 1.40(2.60) 18 18 13/5 13/5 36.50+10.80 36.00+10.30
al., (2013) HAM-D 22.70(5.00)
Eugene et
DSM-1V BDI-II 29.00(10.4) 1.00(1.60) 12 12 6/6 8/4 34.40+11.70 33.80+9.90
al., (2010)
Yang et al., BDI 16.80(8.70) 5.50(4.10)
DSM-1V 16 16 9/7 10/6 32.00+8.24 30.00+8.98
(2016) HAM-D 21.30(5.40) 2.60(1.40)
Elliott et al., HAM-D 23.10(3.90)
DSM-1V — 10 11 — — 42.20+8.30 37.60+9.70
(2002) MADR 31.30(5.20)
Carew et al., BDI-II 30.30(9.40) 8.80(6.50)
DSM-1V 15 16 15/0 16/0 16.00~24.00 16.00~24.00
(2013) HAM-D 15.40(3.90)
BDI-II 35.86(10.12) 2.12(1.62)
Daiet al.,
2018) DSM-1V HAM-D 23.43(2.94) 1.76(1.12) 30 33 23/7 21/12 48.77+11.88 48.85+12.86
PHQ-9 21.00(5.80) 1.09(1.26)
Sacchet et
DSM-1V BDI 31.10(9.50) 1.80(2.20) 16 16 9/7 8/8 31.50+8.90 31.70+10.00
al., (2017)
Dichter et
DSM-1V BDI 26.90(4.90) 0.70(1.20) 14 15 7/7 9/6 34.80+14.30 30.80+9.60
al., (2009)
Fales et al.,
(2008) DSM-1V HAM-D 20.00(2.30) 0.30(0.60) 27 24 1710 12/12 33.40+8.00 36.40+9.00
Alders et al.,
2019) DSM-1V MADR 30.00(6.00) 1.00(2.00) 48 30 33/15 22/8 34.70+12.20 33.20+9.80
Simeonova
DSM-1V HAM-D 23.20(5.00) 2.70(3.00) 24 26 15/9 18/8 37.70+14.00 39.00+12.40
et al.; (2022)
Langenecker BDI-II 25.00(9.70) 1.20(1.80)
DSM-1V 16 17 — — 41.00+12.20 34.20+11.00
et al., (2007) HAM-D 20.40(7.60) 1.10(2.00)
Richard et
L (2016) DSM-IV  HAM-D-24 29.60(5.20) 0.80(1.30) 22 27 15/7 17/10 41.30+11.40 33.80+7.10
al.,
Korgaonkar
DSM-1V HAM-D 19.20(3.10) 1.30(1.40) 30 30 18/12 18/12 41.20+15.80 35.70+14.10
etal., (2013)
Wagner et
DSM-1V HAM-D 23.50(4.90) — 16 16 16/0 16/0 40.30+9.70 38.80+9.10
al., (2006)
Crane et al.,
2017) DSM-1V HAM-D 20.76(7.25) 0.85(1.90) 18 54 11/7 38/16 34.28+11.69 33.80+11.56
Matthews et
DSM-1V BDI-II 15.00~43.00 0~3.00 12 15 — — 19.00~35.00 19.00~37.00
al., (2009)

7E: DSM-IV=Diagnostic and Statistical Manual of Mental Disorders; HAM-D=Hamilton Depression Scale; BDI=the Beck
Depression Inventory; MADR=Montgomery-Asberg Depression Rating Scale; PHQ-9=Patient Health Questionnaire-9.
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K2 PANSTXERRAGEER
= 45 HKA 257 Tl ARRRIER 1T NER
Liu et al. (2021) E-GNG MDD <HC i E ACC: MDD<HC
Wang et al. (2008) E-OB MDD<HC Both E RT: MDD<HC
Chechko et al., (2013) E-stroop Both i E ACC(Neg): MDD<HC
Eugéne et al., (2010) NAP MDD >HC Both E No
Yang et al., (2016) DF MDD>HC i E DFE(Neg): MD<<HC
Elliott et al., (2002) E-GNG MDD >HC PoRX E No
Carew et al., (2013) TS Both i E —
Dai et al., (2018) IOR MDD >HC M Both IOR (Neu): MDD>HC
Sacchet et al., (2017) TNT MDD>HC i Both No
Dichter et al., (2009) OB Both =i Both No
Fales et al., (2008) Stroop Both oyl Both No
Alders et al., (2019) Stroop MD<HC i N No
Simeonova et al., (2022) Stroop MDD>HC A= N ACC: MD<HC
n-back
Langenecker et al., (2007) GNG MDD>HC i N Rejections: MDD>HC
Richard et al., (2016) GNG MDD >HC oyl N No
Korgaonkar et al., (2013) GNG MDD>HC Both N No
Wagner et al., (2006) Stroop MDD>HC MR X N No
Crane et al., (2017) GNG MDD<HC i N No
Matthews et al., (2009) SST MDD >HC oyl N No

T RS RM T, NAP=1HZ R BIa; TOR=1& [FIHIT; TNT=/kH

i E; OB=0ddball & ; TS=B4E:E T

%: GNG=Go-NoGo 1F%; SST=Stop-Signal Task; Hi%4 E-ARIEH AT . 1T LR, ACC=HiffiZe; RT=RNHKT;
DFE=E [A]3# 5 208 s IOR=1R [R]85 B ; Neg=1E 1 MEAE L5 B LRI ZE T Neuw=7EF (5 E R %R No=MDD
B 5 HC MBI HAT MR E LR % 2 5. Both /AL AR & A T ACR (Wi R 2k .

& 2
3.2.3 HiRREER

KHI FSN J5 VA VAR 24 AT FT 45 52 H RS £

TEEEHEMHIIEHILS S, MDD>HC I X (£)F! MDD<<HC I X (£7)

U ARE RS, 4551, MDD £ 5 HC 2 F X
FER A A (34, 38, 32). AEMNEHEI(-36, 40, 16). A% FEI(50, 14, 18) FSN {HIAL T AN Y
FIRE FRZEGENRE 3), REAT L REONFRE, A5 52 R A 5 .
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K3 MDD F¥ 5 HC R IMGIEHES + X #IEE 57

) vyt MNI ARFR i R DTHR
i X . ALE . FSN
ling x> y» 2) (nm?) X AL

MDD >HC(k=9)

A ] vl 34,38,32 312 0.0151 BA9 2 3<21<31
MDD <HC(k=5)

A el e -36, 40, 16 232 0.0131 BA10 2 2<<12<35

BT el Hi 50, 14, 18 320 0.0174 2 2< 26<35

324 REMEIGER

FRURNE 5y Wi 2 R, FEIB G VEIHIIE TS5, 58 € it e 3 15464 Stroop 83U, Go-NoGo
aa, B R aEA BAMGEMES . R EHERNEX P E =, MDD &AM R 2
BoE s T HC, S5EMTER—8G H51Fk Oddball 33087 Think\No-Think JEU/5, X3 RS 1) 2
FEMEX K, ERE S R E B2 BIXHANE . EHF Go-NoGo JuRkiE4 M Stroop V5,
MDD & EAMA R [ A METT [ B SR HC, 554 R —5: M5k Oddball JE0E
REANRTE S5 IR, X —JL RIS 10 28 S DX T 2%, SIS 43 BT 45 SR R B2 X i ANTE U, MDD
AR T BAEIX AN 2 A R I AR S X PRI A 2

AR YA BT 55T 5, BT KR TEst, SR L MDD %5 HC 1R /EB0E %
SR, SRR SR HT P R BTSSR AR 2 BE R R R o
3.2.5 HBX SRS

GIBRFE T DG X A WU ARG, AT A5 IS AT 45 R — 80 HER T 0B X A b7 IR P TE S (¥
WK 4).

# 4 HBRNBXATTLIRE ALE 2741

MNI PRI i R DTHR
i [X e v ALE
frib il x> y» 2) (nm?) 2X T AL

MDD >HC(k=7)
B el H 34,38,32 328 0.0151 BA9 2
MDD <HC(k=5)
B e Vi -36, 40, 16 232 0.0131 BA10 2

AR [ H 50, 14, 18 320 0.0174 2

4 IR

S 450 B R AT 22 2 MOV LML, b TR VAT IO LU 7. {5 MDD 8825 40
S TP A A S 3 R AP 1, T 785 SR AAEAE e AT SR PR B A TS, 4
% MDD H T 2 55 A7 2 A AT % (RO A FEHEAT T 40T, BRI e A 5

10


https://chinaxiv.org/abs/202606.00004V2

R B R 2L o
4.1 MDD ZBE H M HIFHEHIgE =0

TR RRY, VMRS HIES T, MDD EEMILL HC AN 0] 2 B es, (B4
AR e [ 05 R 5 o AR DAAE W 9T, A2 AL BRIV AR IR 28 I, RO AR A 0 i DX IR0 A R s T 2 I i X
(Henriques & Davidson, 1991; Wheeler et al., 1993), TiAH L@ FEH#ER, MDD &3 5 5 R I H X F0 A 0 (i
M4¥.(Fu et al., 2022; Javaheripour et al., 2023). “4HIHF 745 R 5 AR oAl — 8, Hfdt— PR 7RG
ML MDD 5535 175 28 2 40 ) 125 11 BE 70 524514 5 o HIAHIH 2 00 A1) 428 1) ) SC B X (Sridhar et al., 2024);
A N AT B 5 9 B 1 g A 3R R A K (Tmajo et al., 2024) . A7 (I §i A0 55 3 3 = s MDD B8N T
FERUE AT T 2RSS ), SRAT 4SS R AS HC Jo 2% 7 (Chechko etal., 2013), #H 2RI
HH B K P A ) S S B Bl B AR A2 A2 AT 250 (Yang et al., 2016; Zheng et al., 2023), 2 B Fhipdis 1 55 &
—MAMETERGE, TR MDD BB R VRS 2. A, AT SRR R A K
(Buhle et al., 2014; Palser et al., 2025), FfilFRAR N 2615 BB EHRIGER, (8 FERF AR A R0 H 20 U FiA
J2 2 0 IR 58 (Ochsner & Gross, 2004; Palser et al., 2025), AHF 7T - MDD g A% HC 22 M40 =] 3
TS, AR ADHI R 2505 B 1 BE Ju R RS2 40

AERE, MDD S HA A B0 o, 1A AU [0S AE Frisss, X T a5 AN
DXAEAP PSR P 0 0 AN 5% @b ol 2 5 8Gm 2o i) B B B RFEsa 55, AR5 Hirdk
Feo g W R A X 4% () SR e T T 25 (Apsvalka et al., 2022; Ehlis et al., 2024); 140 T [Hl gz 22 5
S EARBHMER AT IR, S BRI 2= -2 1 - E I A 6 1Y) 25 21428747 s (Boen et al., 2022; Zhuang et al.,
2023). MDD S A A b el 1 o, BN AT XA T [0 IR NG 5, ST H TS, X A]
REAREE MDD S A [m] Je 2 R RE 0 R B, AT BE 2 (T HLU Bl B 5 A7 7 Tl e SR e o e B | 2%
B JE B4R 2 o W] e R R YA A5 m] 5800 [ 22 8] ) Th REE 4 7 W AR 7T A /2 MDD [ 451k
v AT B BT L A o

i E R A, BARTC TG RAE RS AR 55 2 TR I — 5 — Bk, (ERAR RS A T RE 52 2
5596 302 S B RE M, R UL, 224 T 45 R S A R A DA™ B85 2 st 8 I U0 1) A 55 S 300 P DB S 6 A ) 7
i 4F 56 45 AN 52 Y TR A3 i AL o

WAL, 0T e AR s R D (o, T RRE% . A EIEE), AREFFLIEAR R I MDD B
5 HC BT — B Z R, XA R85 XL X HIB0E % SAT SRR BSOS R R R T A o5 . AR
N, W S 5 R I B (Tyler etal., 2015), RARKZ 517 ik £ K Sh1E #1455 (Grahn et al., 2008),
X 2% X AN 2 5 b A T AR, HLISGE R R 32 )\ 0 G s B ) 28 24 R 52 (Grahn et al., 2008;
Torralbo et al., 2016). AHI 75 F AR FE MDD (& A0 b 451 05 E R AL, 056 2 M), 1T
AE-FBOX LEJ X HE AL IS T — B 0E . BRIk A, AFHIERIE Y s e L AE R 22 7. i,
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T B0 S AE 1 S 2 KT BRI AN 44 h B8 g % WL (Sheena et al., 2021; Zhou et al., 2020), 1 & HH#0
St SR R A O, U A R BPE AR 8 3 B B N AR UE (Schnellbacher et al., 2022;
Sindermann et al., 2022). 4AIHF T EZEHATILH MDD £, 1 MDD &35 I AR 5 5 P v] g A id
G DX (I B 5 M AR M B, AT R R B R — SRS -

FUE KB TR BLAE AL B 47 P15 4515 BN, MDD 535 18 A 4% 0% 579 (Jaworska et al., 2015;
Barbour et al., 2020), {H4R1 7L/ 45 F A KB MDD #5378 15 25 VEH 1 12 61 AT 55 AR T Y
BRI ZE S o X PR AR ZAMEME R Z R, B MDD S i@d Boh i gs 1y, &g
B2 IR T AR BOE KT, I T AHE RIS N SRR RE R, AT SRR A
TS K FAEERE 2 5. Tamm 55 N(2022)& I KREARTFFE(>2 T3, “PIER 64 D)KL, 1EFEH
NPGEH A5 5 5, MDD H A A% B0 1 57 A2 B 5 MR S A E T OE R o AR, Ferri 25 A
Q017)R I, B™ B IR PEANARAE 5 7E N TS 25 S, KA I BeE R B BAR, JF X fas -
R IhREBAL M T 52 J8 J5 B ™ B AR . FHU AT 0L, MDD A0S R R, AT RS2 E
ORI ™ B R L AR T o AT TEANN BB SRR B S MR 2, H 3 SR R T P AR KT,
PG P REIE A T REEAR 57, DRI T oA 52 0t B 9 — 500 22 S B
4.2 REI MDD BEIFIBEMIHIES]GE N HR G ANX

FEARE L MNP BT 55 b, AT SR R I MDD /535 55 f BERE A7 (E R IO 0s 22 S X,
HBURIE ST R W1 R4 SR S AN TR R B TE G, 4 A AT Nas RS VERT TS, MDD &
F AR G M b 55 ORI« IR H 1 (g BERF ARG 22 57 (Cane, 2022; Tozzi et al., 2020), ¥4
7~ MDD f 3% 1 AR g A5 B R WA R S . NI, 25 R 3 2 AR TE NN (K G 2 P4 )
FIBT SR 5 AR B A R, ARSRATY 5 B2 22 SRR FE it — D IR IEIX — 45 2.

Lx BRI, BT UESE AR T SCRE MDD B (R 4% 1 B A RS Gy e i, HAf 2k
P RTAILE 2 o XS5 AT SR L TFJE MDD & H 4% i )1 25 LA B B AUH 4 e - TOURF T 4R (5%
4.3 MRBFER

R PERGEAE ALE e Tifrid, ATt A s TRRE. w5, BFFURHA R IR T B AR
REEFE, RGINHARDD: FHCARZ . BN . S B SR, X — T R B AN
BT SCIR B B/ 53— 7 TSR e 4510 I ml 4T M2 PR . 5 FR A A 2 MDD 3 Al REAETE AN
(A3 O FRE, ARHE TT AT AN TE Z AR RFEAT SE AT 40T o L, e RN 1 31 L A5
FER, LHEBEZ T B, XA B TR BT 55 LIRS B R AT B, ARk
THF 50T LA R R AR B, 43 IR 55 L 2ot MDD S35 7 H 14 1 A 55 v L) 55 0 £ i
AR S, AT I ST ST AT T ALE Jorir,  Joik B X 1] e b AR, ARk
T FC AT AT REEERR R A BE, BEAT SEER N IRHRTT,  OdMARRE RIS I T 3R S0 3 AR BN L 5%
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5 ik

SIS ALE JCAMT 107735, 4 BUFFFCERZ T MDD SR A% F 15005 (R0 B B (e ML
WFFCs ], (RSB BTSSR, MDD 5% 5L A7 U (3] o A A U0 T
MR B 2 0 ARG 726 5 4 M B £ %6 o, R K B MDD 3 15 {6 RERE PR 1) 22 S i X
JXTEWRFE MDD HE HI B8 785007 T B T AR S 0 o T 5 2 A A R o s e I
SUMRHLRERAE T 07 FOPE I 8, AR D SN2 R IR T 907 S I AR T i 5%
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Emotion-Specific or General? An ALE Meta-Analysis of Inhibitory Control

Impairments in Patients with Depression
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(College of Education, Hebei University, Baoding 071000, China)
Abstract

Impaired inhibitory control is considered one of the core mechanisms underlying the progression of
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depression. Cognitive models of depression propose that deficits in inhibitory control weaken individuals’ ability
to regulate emotional information, thereby sustaining negative affect and exacerbating depressive symptoms.
However, because patients with depression exhibit both emotional disturbances and widespread cognitive
impairments, explaining inhibitory control deficits solely from an emotion-processing perspective may not fully
capture their role in the pathophysiology of depression. Therefore, it is necessary to systematically integrate
existing evidence to determine whether inhibitory control impairments in depression are primarily emotion-
specific or reflect a more generalized cognitive dysfunction, thereby clarifying the pathways through which
inhibitory control contributes to the onset and maintenance of depression. The present study conducted a meta-
analysis to synthesize neuroimaging findings from emotional and non-emotional inhibitory control tasks in
patients with depression, aiming to identify the characteristics and neural mechanisms of inhibitory control

deficits.

Specifically, this study conducted an Activation Likelihood Estimation (ALE) meta-analysis of task-related
neural activation differences between patients with major depressive disorder (MDD) and healthy controls (HC)
during emotional and non-emotional inhibitory control tasks. Following a systematic literature search and
rigorous screening, 19 task-based fMRI studies were included, involving 393 individuals with MDD and
reporting 133 activation foci. Based on task type (emotional vs. non-emotional) and the direction of activation
difference(MDD > HC vs. MDD < HC), these foci were classified into four datasets: emotional-MDD > HC,
emotional-MDD < HC, non-emotional-MDD > HC, and non-emotional-MDD < HC. All coordinates were
transformed into Montreal Neurological Institute (MNI) space prior to analysis, with Talairach coordinates
reported in the original studies converted to MNI coordinates using GingerALE 2.6.3. Single ALE analyses were
performed for each dataset using an uncorrected threshold of p <0.0001 and a minimum cluster size of 200 mm?®.
Because the non-emotional-MDD < HC and non-emotional-MDD > HC datasets showed no significant
convergent activation, contrast analyses between emotional and non-emotional inhibitory control tasks could not

be performed.

The results showed that, during emotional inhibitory control tasks, individuals with MDD exhibited
compensatory hyperactivation in the right middle frontal gyrus(34, 38, 32), and decreased activation
convergence in the left middle frontal gyrus(—36, 40, 16) and right inferior frontal gyrus(50, 14, 18) relative to

HC. By contrast, no significant convergent activation was observed for non-emotional inhibitory control tasks.

This meta-analysis advances our understanding of the pathophysiology of depression by revealing the
characteristics of inhibitory control deficits. The findings indicate that depression is characterized by altered
recruitment of prefrontal regions during emotional inhibitory control, supporting the view that inhibitory control
deficits in depression are closely linked to emotional processing dysfunction. These results highlight a potential
pathway through which impaired inhibitory control may contribute to the persistence of depressive symptoms

and may inform the development of targeted cognitive and neurobiological interventions.

Keywords Major Depressive Disorder, inhibitory control, neural mechanism, ALE meta-analysis, emotion-

specific
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