BEFF T2 E RS ? — AR EHIHIFEH
WiAEY ALE TR

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 )
FEHIME S5 FAENAR 3 (Major Depressive Disorder, MDD)-5{d FE 5 HE ZH R G 2 7o & G R 5
JRiG, LA 19 TIREAT, 133 DERENR. G5 RAIM: (DIERFLEIEINHIEHIESS , MDD 354 %
o o] I AME RSO 2 VAR [l AU AU [l GE s s Q)FEARIE g PSR HIAE S5 b, R eS0T
KB ZERWIX . 2RI, MDD &3 1402 6] B8 8477 T RE A2 1 265 e PR, a0 i X 32 2
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%
KRR HDARRE, HOIEES], #RENLE], ALE oo, IEZERE R
LS
il

FERREAE iR 2t IR OO BRI, BENH A BRI 3 42 N\ (Perinietal., 2019), s & KA
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.

It PRAIE 8 A BT 263 86 AR B LR A M vt i m) . AN e VA C 2 )e &y HEER I E B, B
AMIREEAT N, XS 15 B3 i #5515 /13247 2 (Aldao & Thompson, 2019; Peckham et
al., 2010; Shen et al., 2025). I H] AR AMAINH] 5 H AR TR ET0 AEEAT A 03 F8 (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) IXLERIT 5T 45 AR A2 ) B8 71 2 S MIAIAE A CE M RR I SS B R R 22—, H BARSZ AL
il S 2E

WekE H i 2025-12-08
* S HE BRI E K — B4 (BBA250050) 7Bl
WEEE: R, Email-syw@hbu.edu.cn


https://chinaxiv.org/abs/202606.00004V1

Joormann 1 Gotlib (2010)#2 H FFMARAE N FIRL G Y, HI0HR 88 A LUIHI G 2 15 8, BIRESEs2
BTG LN, FEIED A ™ B 1 8 B o 12 2 ) 2 5 ] 0 o o 493 7 e e 5 A AR F 1
IR, (EREAAAE B A AN EE . SR, AR B AR SR 28RV, A4 A0 f Bl B B A S0 1)
RE451 1% (Perini et al., 2019; Zackova et al., 2021). fHIFZH] BEZHLEE BRI SCBENLA], 2T BER =
T BK I (Shetty etal., 2025). B HNFIE ] GE 0 (45 05 7T BE AU IG 260 Tid i, SErTREXHARI S
1h 4 RGP AR, RSP EIER)Z m0 . B, SR AR ] BE 10 e e 1 2
R S 3 3 P P S A B A R ST RE A FH AL A ) SR B () e AR, DAERF AR DO E L i — A
MTHT, 5> R G LB S8 15 4 1 S AR R 2 VRS R ) e B 1E OL . ML CA BT, e
BIAs e . TR TEMBIERIRE ), WEd B VMG ST &, BRI BA T 4 2 1
MORHEARGRIHAL . SAPERNE . SRR S PAT IHIE R, g8k Stroop 4155 . HHRIRYT, AMA
b BE B PpEENE L BT S S Rkt S T M AR B A R I AE T . AT RS
KB, WAEFELINHIEEMNE R, BB Stroop (T4 1B %M RE IS S| 2 HilE 25 Hh = I
7= T{g FEXT R ZH (Quigley et al., 2020; Yang et al., 2016), [M{EZH Stroop 1145+ Go-NoGo 114525414 2
A )2 AT 55 v i 5 R R IRAEL T {2 3 04T 3R BIL 22 57 (Cane, 2022; Tozzi et al., 2020), JXLE45 R ALLT-
R WA £B A (AU 42 5 0 2 A R S 1) o RITT, R UIRE FE 4 SRR, (R AR S b 42 AT
F5 o, AR S AR O IR AL AE R L A1 (1] S5 55 04 o1 v R S PR i X A7 A 22 S 0 (K ikuchi
etal., 2012; Wagner etal., 2006), Sz P45 05 Lo A, S DAEDFFURIL, EFNHIEHIE
F5 b, FIVHR A S AR B IR A0S 22 A ik X 5 22 7 07 [tk = — Bk, AR5 BT FE AR 2 ML AN
o JET 0k, ABFARRETATLSSMBEIT T, @k s SR £ 7172 (Activation Likelihood Estimation,
ALE), %% bt AR A5 (Major Depressive Disorder, MDD) H 3% 7515 25 1t 15 14 28 4142 AT 55
i 15 {fl g % 16 4 (Health Controls, HC) s A5 20 i) 22 57, LIRS AAE BFF 9 v G5 — 1 fl DX s A6 =X
(Tolomeo & Yu, 2022), 487~ H ANz 5245 1 RF I S LT FEMPZN L], BRI K 1297 SR 2% .
1.1 MDD & 154 M HIHIEHI 803545 R AR X AN X

THEE PRI HIE B2 K0T MDD B TR 25 e DT A% O 4ERE, BT T BRI MDD 3 LA E 4 il
TV S, (BRI T T4 2 1 i X E0E A — 3 (Colich et al., 2016; Nishizawa et al., 2019), [
T DA S 155 48 A0 o 42 i 452 0 B R 2 L

FERHIE ARSI X b, BFFCEE A —. e, TEMSISH] RO X TR 2 L, BRI
MDD ## 5 HC #uE 2 77 A —3. BRI E, e Stroop E55H, REAT NEINEA B35
ZESt, EAERMAEDKIET, MDD BEH HC BT B0 1 55 (Matsubara et al., 2014; Nishizawa et al.,
2019). Dichter 25 A\ (2009) & ¥, fEGIEIELRIB T, MDD S L HC /e, K. HEFH 2 BoE FE
Be WIRENTAY, XA MDD BFFIGIEE 7 58, M, Xtata R 6 Thre
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B, AT ERIMHITEEE R, TEM D EZ WS T), AR R AT 0T R (Matsubara et al,
2014; Yang et al., 2016). {HAEFHHHF AN, MDD EFH G DR 24, AEEAMEMIES .
w, fERBE TS %M Go-NoGo f£557, MDD 3 i BT & 4G F2 & [ /K (Colich et al., 2016;
Korgaonkar et al., 2013). %245 0F 70 K B0 AT AT A5 50 B Bt O 7 A B 1Y) T v 2B 2 R - Carew
£ N(2013)ik MDD 38 AR £ XU AT HC #0H th F i B A RS2 BegR i a1, 45RO, 1E
it S B2, HC T MU AT AU B 30% ek, XSk, T MDD B 555 . 48 LRI, |l
WS Z= R AN, AR 7 MDD 15 g PRI % ] BE /0 32 4085 FE S 2 B i) o BN, R,
i L S oA

Hk, KREDDB5E SRR R R X, R B 2 5 . BT FRERY], 720 TR 2
FUVEAE B HEAT RS BRI, MDD S8 (1 O B0 107 18] L o0 AU & - B 5 805 742/ B i (Foland-Ross et all.,
2013) 7EH] 5L MG, JHT i AR AR A A b 1 (] 2 0 R AR AZ 0 22 P B8 i (Lisiecka et al., 2012).
Horb, Fnasal. B R SR 1 55 (Botvinick et al., 2001), TR 5l %1% 5 > Bo A 5% (Tyler et al.,
2015), MRS HERS K47 NIEFR A 55(Grahn et al., 2008). A1, AL RIS 2 M. Liu %%
NQO21)RHTE 21 Go-NoGo fE55 K I, FEFMPERE AR T, MDD B3 NI, AT, 5
AT T A1 S5 DX (O 7K PR . Alders 258 A (2019) &3, MDD 35 74 #1545 5 5 B, 3
ROLHRTFOAT A T/, A% el (P 9 4%, Thiebaut de Schotten et al., 2011)  H 5 Ji5 i [=] (Zh 1
S 5%, Smith & Nichol, 2009)A1 557 [1] (15 4% #84, Mansueto et al., 2025) 57 JZ B0E /KT B FEAG . I LL 3805 v
X 5 380 22 5 7 0] B AN — 350, (A5 E MDD F8 17 28 P4 42 453 40 1 P 30 7 O B R AL i 22 L ) A
B, [RIE R AT R AR AR

IS TEBASC, 704 MDD (8 T 28 VA 12 1] 52 71 2R SR 7R S0 A -
1B L (Zuo et al., 2018). WFFLEH], FEMNTIELVEE BN, MDD SRR I H A A A0 13 o
(Jaworska et al., 2015), R EFHEXELEE ST E RN, 154 #1455 (Barbour et al., 2020). i £l 175
V(5 2, MDD 3 A AR BE IR RIS — i3 . Beauregard(2007) %3, %5k MDD
B AGIE G B AT A B, LR MIRTI0T =] 5O A A S X IRB0E 2 998 . Chechko
FEANQO)WAI, FEEHE Stroop fE55H, B AT T HC. {H Loeffler % A (2018)[AFER
F1E 41 Stroop 1145 AE 4 & FIAT %, HAR K MDD #3555 HC fES A BE Lz . TS HEH]
FEHMESS P, BB KA S MDD B E P BRI LA %, @ 5T 52 R A <
(Zuo etal., 2018), FAZAZIIENE LI —BUR B AR B 4N TR R%, 7] e AR L AT #H X
AR R IT IS, T 45 A S8 P42 ] (R s
1.2 MDD & IR M HNFIEHIRE F1 R0 45 K AR KK X

B TS gE bR SIS, MDD B fE R g AR ) LR AR BRE,  HAE  RE
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IR AAEG VARG Gk . SR, AR G RAFIE S TEAT RN b, FE BRI RIS
MDD ¥ 5 HC B [ 2% 7 (Cane, 2022; Diler et al., 2014; Tozzi et al., 2020), #B/4hLe EFHLHIWTF T,
WA PR HIEHES F, MDD 835 HC I X 05 AN FALE 22 % 7 (Cane, 2022; Davey et al., 2012).
TG R I RT4 R 2 803 E HC ¥ 5% (Korgaonkar et al., 2013; Wagner et al., 2006). #Rifi, A7
KL T MR EER . Kikuchi 55 A (2012)RH Stroop 1155 A& 3, MDD F 25 451 [m] £ X 38 (1 8005 548 2 . 2%
B4 . Halari % A\ (2009)5%F Stop-Signal 155 & 3 MDD 3 45 035 SMIM i A5 450K [8] 52 2 80 BRI
XYL, MDD B A HIHI SRR A2, ANRE MRS, TS 2T, i S S
B, A REE AT .

LED BRI S MR X b, MO S MAEE 2 R . AHFF R, 16 NoGo %1 K, AR
FREAAALE J2 OB L (B A0 A2 BEOIRAZ T80 R FBE B i (Aaarts et al., 2013). [AFEAE Go-NoGo 1155, Tozzi %5 A(2020)
RIL MDD A A [l HGE A B S . A [l 573 50 171 9% R % V) (Lojowska et al., 2025) . Korgaonkar 55
AN (2013) R Z A\ mEEtiT 5 TR T, SR KB, E Go-NoGo 1155 I, MDD 3 1H M i 17 =]
WS AR T K IR 2 A X 1) 2 A, AR U A S5 MDD 3 P 4 ) A ) SO A DY
SRBRANIX, DR A S A g — it .

BIRE, H TR KRR U SR MDD i35 15 46 YRR 20 B8 70 (4545, (HL AR 1% 26 M i) 42 1)
B IR AN AEAE UL, TOIER B X A 17 2 B 2 e e s 2 ¥ . JF H, MDD &3 5 HC 1E
T R AT 25 m B BB AR 2R 22 R P AE VP 2 R — B, IXAE A 3L TS IS (R G WL 3 AR 2
BEAH R ALE TG4BT, S HTRIELE: MDD 3% 5 HC 7Ef5 21k 5 AR5 5 M 42 hi 4 5 o
RIS ASE ) 72 5, 4878 MDD FR g S 12 1] B 3 54 (R 1 S 2L o
2 JiiE

TR 7T EE R, K4 PRISMA (Preferred Reporting Items for Systematic reviews and Meta-
Analyses)fi BT JE 7 SCHRICR o e M A1 G R AR i S5 72 (Page et al., 2021). I HOUBERTT FTHI AT
B, XERIE TS N A TR OB A TR - e 84T 1 BN, VNS 202511.00051 .

2.1 MHEER

AHWFFEMZE TR Ji 77« 4% . Sinomed. Google Scholar. Pubmed. PsychoINFO. Web of Science-
Elseviser. Scopus ¥0H %, K2t H AR S0 h 2025 48 8 H 6 H 22 il -5 AR R F0sh] 25 1) 4 5 P I g
B TR . R A A =2 G . 28— 4R AR AH OCi], 4% Depression. Depressive Disorder.
Depressive Symptom. Major Depressive Disorder. fllfl. #IHSEZ . SAGEIR: 55 LR HI= HIAH G
i, 493 Inhibition. Inhibitory Function. Cognition. Cognitive Control. Stroop. Flanker. Stop-Signal.
Intentional Forgetting. Directed Forgetting. Think-NoThink. #0#. $HHzH]. IAENFEH]: 55 =22 Mk

B F5%1A], 45 Magnetic Resonance Imaging. functional Magnetic Resonance Imaging. fMRI. Positron
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Emission Tomography. PET. functional Near-Infrared Spectroscopy~ fNIRS. #HZ ML BEILIR . i plit% «
NBEGIRE, ST AT S, AT FOERER AR OC F I LRI KTt A AT SCHR 1 225 SRS 3R (Diener et
al., 2012; Li et al., 2025; Piani et al., 2022; Wan et al., 2024; Yan et al., 2022; Zackové et al., 2021).
2.2 XERIFIEFNGRAD

BRI SCR, BT T PR BN . BB AR T SO AR R AT HT, AN
FIHEBRFRAELD T . DICINEL S IHSFEAR TR TE, X T DL AR SRR R . AR AR o0 RS &
TR 2XNNES STESEIRAT S . INIRS Bk PET BF48, % T47 09 e A B GG 0 LR
WFFCT LAHERR s 3NN NSERFFE, SRR TToHT AR IC T LAHERR . 38 BB, FE T 402t
P LA ARAER SCHRE — 20k, ARG NFIHEBR AR AT = DAL R G0 S VAR R85 1 S 3
ST R TER GO B AR SEREARI . AR G SR TAIN: 28 BB SRS s AR
JEVERFIL(Rey-Mermet et al., 2018), AHTFULIANT TR REFUAE 16~60 VLK DCE; )N NIRAAT
RS A BRI SCE %o F AR SRR AE 23 7] A B (Talairach 5% MNT)SCATE(: MDD 3% 5 HC 7240 HH 5¢
55 L I0E 22 S AR I SCE A TN o

SHRZINNAHIIISCR, AT RG0S, HFIEFREER, AR CERRGE— 1 5 RR ).
PRI, FEACE . FER. BFFCRTAER. MDD BE ik bsit. SRR 7 (s
XA AT NEEHE . BT 2 5 7 [R(MDD >HC 5, MDD <<HC). ABHrZEHI(1E 2 (E) s BT 4 EN)
FAARIAARRME . For, 15 VEAAR IR SRR SSh, S0 FEHI 2%+ T MDD 8% 5 HC Bu& )
ZESEI DK Abr s ARG AR BRAR LSS HE o AR AR B 10 22 57 77 1) AL AR 8 B A 20 Ak h5R 53 E-MDD>
HC. E-MDD<HC. N-MDD>HC. N-MDD<HC VU%H. JMfi{r&mid e f & 2, meE— 558 =
VAR L3RRt S 5 ST AT SRR AN G o Xof T SR A A S S M AT 0 E e R B, R 44 i
IR — B REULF] 95.49%, EEXURAGTHA—EN 451%H5r, BE— BoEHEAEERE T
XTEC M SURBEDT G, SRR IR, THE TN T 133 AN RA-AR .
2.3 BUBIMARfETTIA(ALE)

B 53 W8 GingerALE 2.6.3 344317, 184 i Turkeltaub %5 A(2002)F %, ‘& A LUBEC S 2
AN TR A S AR, H AN DX G B G0 R, TS I T BURI R AR S AR
TG — K MNI 23 B AR bR &R, 5 SCHR AP 4R EL T Talairach AR FRiEid GingerALE 2.6.3 ¥4y MNI %% ]
AR, BEHATEEE T B, KR EIR A IR VYA AR RRHEAT BT, Siit 75N Uncorrected
po BUEBE N p<0.0001, f/NHHEE N 200mm? . 557, 555 Hlxt Lot 2 5 AR g e sl bl T 55 1
MDD >HC F#E i X ) 7 [F AN 2 5 ARG 46 A 4S5 T, MDD <HC 30 i X 1 7 [7 . A5t
FiH1, N-MDD<HC. N-MDD>HC ({8 — /3 45 RAAFTES —W0E KN X3, TovE AT 0 Lo o
2.4 HiMR R
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T VA R B e 45 SR AR I STk 75 2 U S5 2 TR ST AR 70, SR FSN(Fail-Safe-N) /7 A 1T
i 241 TE T 45 B IR MR (Acar et al., 2018), FSN 7B A AR : 7R EMAZ DN FLE RIY
AR T, AR LT e T RA T . BARIE LN, B0 FSN e, REHH 4 Ffafd,
H ARG W 1 BB, CART RS B B LA S (4 45,2025). Bk, SR A%
5E 7 FSN [RRS ERR, FERNEFFRSET 30%, LR CURARTE: O %A vk 721
/0.05) — (i% ALE 2> M1 oh A& 7 80) (Acar et al., 2018; Fascher et al., 2024; {43% 28 2025). {BARWF 5
ARFRIKHE Acar 25 N (2018)32 4 140 AL (https://github.com/NeuroStat/GenerateNull), #id R 4.5.0 A5
2.5 RRMRLE

TFF 9 B P A% 3 B AR 45 i PR V2 Wb 14 (10 2 PR AT 28 T 70 R IR SR, F 8 R S R M e, H
PN RIS R E R, B — e R, Bk, ARFFCR A BUENET, B—HEBR A R 5
R R TP HEAT ALE 307, A5 T3 45 R 5 AR AR AT SL i e Qi A 4 AT LU, DA e Tu st
I T 45 SR (R R o
2.6 HBX S HEAZHIR N

B R8BI FE b DO AR TV B 1 X E 2 5 LR BE A (Kang et al., 2022), A% Gentili % A
(019) I TE, AHEBRET S IX B0 X AT MR X 53T (A 7, ALK SR 78 A7) ] R B2 o7 S R s o [X 1 4
Fo DHL, TERIBREET MG AT SR B ALRR IS, FHAIAAT ALE 2304, LRSI X 23 A iF 7 AT R

3 45
3.1 ANSTERFORE ANHFAE

W SR R, LR R B 28402 35 SCHR, BOATHIEH 19 B SCERANN 00T, SREUHE 133 ANARAR A,
e R 823 44, ot MDD M8 A 393 44 (FEARSCIRIFIE I FE WE 1, NI CEEE R 1 Mk
2). 19 FESCHRA 11 G5 KA HIER], 12 F KA MG S], Hd 4 BcmERiEE
oo IELEMEANEI BT & 422 20K, Hrh MDD B# A 207 & (&tk 134 %4, Bk 63 44, Hrh—
TRURSF 90 A S0 B 0 A0t J R S B ), 08 11 TR 9T, 4Rt 99 M Ak 4. Hh MDD>HC
(RIABFR S 40 AN, ¥ K% 9 Wi Ft; MDD &3 <HC [RARKR A 59 A, W& 5 Bl st. RG]
R I 576 A, Horh MDD B 273 S (&t 164 4, Jivk 81 44, Horb 2 T S R4 & 4
BRICRBEEE R MV AILL), 3812 BWEST, $24% 34 M RkER . Firh MDD>HC [ br iy 23 4>,

2 10 T 58 ; MDD #3# <HC BIAAbR A 114y, ¥ K 3 B 5.
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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 A SR IR 2 A AR S R i 42 ) R I X e A bR(4L 1: N-MDD>HC; 4 2:
N-MDD <HC)/} S #EAT B — 4387, S5 RIHAKI MDD B HC G5 — s 34 5 sl 1 55 7o i X

1 SCHR I R


https://chinaxiv.org/abs/202606.00004V1

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 PAIMTXERAFABEER

= 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

K FSN J5 V1Al 24 AT IF 7T 45 SR 32 H i 3

ANy 5 i A 135 RIS o

f=3
H

s

MR HES T, MDD>HC K X (72)F1 MDD<<HC FIfili X (47)

W IFERE, SERKEH, fEE MRS RS+,
MDD H# 5 HC 2 5 X A 47t [ (MNL: 34, 38, 32). AZMET[E(MNL: —36, 40, 16). 4%

NEI(MNI: 50, 14, 18)/f) FSN {4 T HIN K EFR 5 R IR ZIBI(FE WK 3), REIAH T4 RBOVAR 2,
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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
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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

AER L, MDD (3 BAT A o el 1 o, i HoA AT Bl 0 0 Py, X ) 55 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 EARBAMER AT IR, S BT AR = -2 5 - 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]
&5 MDD 3540 b [a] 52 IR RE TN AT oK%, AT BE R (1 T HLU S 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 T BE 9 A2 E (Schnellbacher et al., 2022;
Sindermann et al., 2022). AT EEHANTEILH MDD H35 B3, 11 MDD 83 (11 PR 57 53 1 7] RE
IR X (¥ T A S A R, AT R R I — SO

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
TARZBE N ZE R . RPN RS Z IR, AT RS AR Z A IR Ss R, B MDD 28
S ASMINGIES 71, ZWETEURLE T T SO EREE AT, b T g R g S 5
FATBER, AT TR A A R AP B SEAEAE RS E 22 5% o Tamm 55 A\(2022) 2858 KFEAHE 58(>
2 73, PR 64 BRI, EREHIANOGH SRS, MDD B8 A0 I 55 B R HAHAE
IRAFEAETM S R o SR, Ferri 5 N(Q2017)RIL, H™ E MR VEHIHRAE B4 7E I TS 415 K, L4
CRSE R RIS, I HIXFh A TR AL T 1 52 & J5 SR 1 (= B R . kvl WL, MDD
BB DAL FH, T BE 2 B HAL ™ B KT o AT NN KR TR A (6 25 FE AT RE
B, HFZAENIE R KT, MRS Rtk HILThRE AR 53, [T A S 30 R B F 90— 3%
[ 22 57 B
4.2 K& MDD BEIFIFLEMEHIHIES]§E 103545 B X

FEARIG S EME R S5, MRTHE AR KT MDD 25t BERE A A7 70 Fa i (905 22 i X, 9F:
HLBURIE S 7 12 B PR 45 SR S N T RYE R R TE 06, A A AT s RS AERF IS, MDD &
B HARTE AR RIS SO IERARH 5@ BRI TS 22 5+ (Cane, 2022; Tozzi et al., 2020), #1247
MDD HE# HARE G HEAHIE R R R WARE 1 . A, BB E A HTHF S AN 1 3RS G A 21 i
T LR 5 A AR B AR AT B, RAAT) 75 5 2 SEUER T — P IRE X — 45 R .

L5 BT, DA UESR B T SCRE MDD S5 IO HI 4% 1 B D0 AP E RS Qs e rhdi s, ELpifs A
P RTAI 2o X — S5 I AT SR S MDD BB 4% ] 1 25 LA i A4 e - TR T 4R 2
4.3 HRER

SO TERGEAE ALE T BTN, AT SRS TRIRYE. H 5, B FOREMAR R R T S A
REEFE, RGN FHCARE . B HACEER . IARSE MR R S, X — D7 T S BRI
ST SO b, 5 — D7 AL 45 e w2 IR . B R BN R MDD i Al REAETEA
(G (AR B0 BEARRAE, ARBIF T AT NN 8 2 AR AT SE AT (K 0 H o IR, RN R R A
BB, Lt MDD $35 2 T 54k, 1X T Re Al 55 M A8 7E H R 42 14 25 b i X i A e Fr R AE
TN, ASRAF T AT LA R (R A s i, A MIERIS 55 . Lotk MDD B3 7R R AT 45 v Jt
] SRS R SE . RS, AU SHE S A M FUEAT T ALE JTAMHT, i MR X [R] (4
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EVER, A KB RT MDY REEFE A BT, AT EIRNMER T, RAAREE 2. W6IT et == Mk
HHLHI 2%
5 4k

I ALE ST T 5, A ETF AR T MDD JE 35 H i 47  §8 745 4% ()R PR B AH B IR 4R 22 L
WERGE R R, EEETEIEEHTS S, B MDD 5 R 8L A A (0] M B A 45~
[l e A b el Bz B2 O PR MR RIS 28 PR R TS5, AR MDD &3 5148 BRRF AR 22 7
i [X o IX M FE MDD 3 H0 2 ] 58 J 14040 1T RE A2 18 48R e R 1) o A SR8 AN DO F i 4 i x40
ASAE sz LR Se it 1 07 e Ja A, O IAIRE DA NI 25 S e R T007 S R 3t 7 3R 2%
S0k
SR TEAIHT ISR
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Abstract

Impaired inhibitory control is considered one of the core mechanisms underlying the progression of
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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