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Neural mechanism and evaluation of decision-making function in obsessive-compulsive disorder
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[Abstract] Obsessive-compulsive disorder (OCD) is a chronic, disabling, mental disorder, which has been linked to significant abnormalities in certain
brain areas, including the orbital frontal cortex and the anterior cingulate cortex. Neuroimaging studies have also shown that brain areas related to the
decision-making function include the orbital frontal cortex and the dorsal prefrontal lobes. Furthermore, the association between OCD and decision-
making function has been consistently demonstrated from a neurobiological perspective. Clinically, impaired decision-making ability is commonly
observed in OCD patients, and there is a correlation between OCD and abnormal decision function. Decision-making tasks are typically divided into two
types, decision-making under risk and decision-making under ambiguity, with the former commonly evaluated using the lowa Gambling Task (IGT) and
the latter using the Game of Dice Task (GDT). In this article the neural mechanism and evaluation methods of decision making in OCD were reviewed.
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SRIA%E (obsessive-compulsive disorder, OCD) J&—Fi
LR EEGRMERE N, IRYE CREPRBaN s S5ttt
FM» % LhR (Diagnostic and Statistical Manual of Mental
Disorders, 5th edition, DSM-5) & X, UNSE™ER. |
{Z BB AR R Z B,/ s AT 55 %
e A SR AT A A ARRAE . OCD &y 5 HIABE F G fth 4
JAEOE, OCD M v H ACE &N H A A& A R B0 8 A
fn, OCD & —Ffsbk /™ & ok i) S bR, X
B H K RE YRR I8 B N T S8 s SR . B
Wi 2% ~ 3% IR ANRE, [RISER2M P, 12000 & ol
WA TH DR, SEREHINE B 2 M8 T AR

Ezh ", HIEE OCD 2 IEAEMAES SIERIC3e, i
TR, FREMEERFAREY: ",

OCD ¥ BAERINE A i B sA A BLAY AT
Sy, ABEME IS A O RR T, AT E S 1
J R 2 g 5tk JE Ak FNAT ok Bt ok O BB DB . AT
FFBIPAT I REM 5 55 OCD K& 9 A 5%, Tranel %
FEAT I REMERE A THRI, 3. HIMTFD F I AR (self-
perception) [REN. Bk, JSRINAERITIRER)—A
S, MBI ERTA L, MR OBLSA R R UG, A
Ee T e geryilmIhReanic i, ¥, HdlFnE B %,
OCD [P I REAAE B2 B EAL

[E&mB | ExARFEESE (81271518, 81471387); Lzl K7 — th EFH B2 B2 ST BT I n RFFZS Hr.0 35 H - (National Natural Science
Foundation of China, 81271518, 81471387; Project from Shanghai Jiao Tong University School of Medicine — Institute of Neuroscience Research Center for Brian
Disorder) ,

[EEEA] A A (1995—), &, Bk, AFHE; W15 15121129060@163.com,

[BEEHE] (G, 755 shikun_zhan@163.com,

=y
'.\@/.' JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.37 No.7 Jul. 2017



1 REWEXN B 5%

PR N — LTI = A A [ 2 R i T e vp ik
PR IR AE Y, g —Fh A 1o 2 I3 B 4 T
i ZHIRED s

MDEETT AR, SRR DR LA A 2 Bl HBE
PR Dl S XURS BB 3 s R — Bl SR FE BRI 4%
{2 T TR SR A B 2D HLA s e — o AR KBS 2%
P T fe T RE S L fE 3 R R R MR AE D M L
n, EALVF Z R E Tk —FREE R, JT 4R HRE TR ik
B, FEAWE R R A GERNE R G A, X KU
BRI . A — P 25 T AN R AR, T 55
—FREGTT R A R RO, IR DL T ISR R
JABE B

2 OCD RRWRERIHLZHLN

PR HRERIATINEERY — A~ FE 2 ", i OCD %
YR IE AT ARBUA LB LA TR AL R IR LRI, H 20
FAHHAT I REGR /A 1R B B T Y, K IILR,
KEWFFEFE W OCD 4 1R 58 [ pf 28 AR BE AL i 'Y, w]
W R IZH R 4% (brain network) ™, 3N s il
(cognitive control) [y FZRAHM — Fn4i |l — TiA & — &
FIARATIOREMI AR ", %% RS ThRE e %
FEAMRAER ", Hrh SPCR IR SR AN A
AR GRETAI B R AR GE. T LD SR ShRERD fih 22 AL 2k
IThRA

FLLE 2005 4 Bechara F Gl fie] il 1tk 305 Y fil 22
PLL, AR, AR Rl 2 ARSI 2
GepryEdl, — RPN (impulsive) F RS, 7
— A PR (reflective) RAM: KR A58, H#
AN, EMSCRAE (striatum) 5 BF#IH BT AR
G ARETATAT | FAMUATA . AT (S HEAR
MR D) . M. D", Rt AGEE A B
T (top-down) Y5 ASkeHlrhZh A58, 1 ihs) Z Gt
A i b (bottom-up) fyJ5 Rk M S 248 ", HiA
BB (prefrontal cortex, PFC) fE N Z&fy P if 5l ke 5
SEH, FEMFEIESM (orbitofrontal cortex, OFC). J§
NAMETZIH- (ventromedial prefrontal cortex, VMPFC), &
SMUIETERH (dorsal lateral prefrontal cortex, DLPFC) Z&,
XL R T RE S S8k Sk B Ag ", Stern 25 ™ &I
VMPFC,  Jloi % Fiifg b 5 X stk B #i% - (hyperactivation)
S REMNELEE AL PR R th AN PER R E S AH G, 18

2

http://xuebao.shsmu.edu.cn

BRI DR DR IL FriTes | 1043

Wi T OCD A& U5 R M D 3an Ay (4% . St
B 2 A S g

OCD & — i@ ML AR AR, e LA B A B 27
FILAE A B —SCIR R IR % OFC [y ZhRe L ™, i
H AR 3R S W 5T UE 55 T PFC 401 OFC, i 411447 JE 2
(anterior cingulate cortex, ACC) {£& Fho (T4 K H T
AR ANTER . VAZhHERR . A EE A MG B S —
SEMIVER Y, RIS AERE S BTG OFC. 3 Ehili% OFC
N, B 25 M) OFC #H¢ s #ETiiEE OFC 4MU, 3
B KA M OFC, iy LT (18 3 54 AR /N 55 ™
[RIEF, b SCHE Y OFC %5 i X iy i iE 5 o S A ¢, [,
AILLN A AR AERE o e rp 22 pyad B, R AR
SRR R,

S B SR B R AR P VA2 Bl R 4 ST RE o e T RE A
A KR R AR SC A B, BAE AR . R
PR 20 £4AEH, Bt KBRS SERE
5 OCD Hy2 I h IR RE A KA B R —BCIR h— i —
2 (cortico-striato-thalamo-cortical, CSTC) i H: #y - He
AR, S O 3K R N [X I B 9 B % 1R i OCD
BEIEAERW S RO (BN SIEAR BT, /i 077 &2
B. A, HHRERAR e *, BAT
RFEWERE LSS b, OCD M5 bk BN 22550 i gk 2%, 18
PRI RSB, RN, b2 OCD B
HIREL, RRAEBL ST —4E, Rl T 5mia M 4ERI A2
AR E A thE) (impulse) HiFn, X HAVEE hahRE T
BIEE25) 2 BAk, AR R R WIS OFC Fiitk
TR RTAUL BT F IR 2 5 OCD fyZibs & — MEUDRHE
IZIA R SR S HAT I RE A BE R L &K, 1 OCD
SHPATINMIhRE R A ", ik, Xk X E OCD H
AEEMEN, Admon % ™ i i FH — ML 92 A 1 o
FAAWHIZE ] (punishment anticipation) Fi1 {34 Jah 45
AR R B, OCD B 7R X IR B 7k F (regional
and circuit levels) | g r o [ RIS T RIS Bh &5 R
HIRR R DhRE S0 R BRI, AT 18] R U A8 1 B ow
HE S R A A A, T IR 2B 45 R B o HY SEAIRAD AR
F# 4% (nucleus accumbens, Nacc) #i%. OFC F1 VMPFC
X3 2> 5 22 O S U T i oy e 7 2l A7 LI ) S 2 =
., B EAIE OCD g & | EMIER ™,

dr ¥

3 OCD BERRWVARIFERE

OCD 5 e A ShERT T 77 BT % B, Grassi ™ 2
B, FEHIAIIRETARINZ #EMZHES (lowa Gambling

RSB A (M), 2017, 37 (7) ':@i"J:'



1044 | L#z@ASE (B2H)

Task, IGT) Fifa1{£45 (Game of Dice Task, GDT) ™, T
TRk 2 BRI R SR B RELHAE 5 ik A T 28

3.0 VPG AU BRI T e

341 IGT  JRUPRS BR th 5 2 e 1Y DF fifi B 28 (0 Y
A IGT™, Yo s i — Pl A %l ik 48 Jih o 468 571 A5 O 22 1
RE ), A IGT rp DLW 4 FRAA5E 2 U %k 1T 40 31 AR 3R 22 sl
T,

IGT 2474 100 5khsrh 4 HE, 5145 A B, C. D

He, R CAERE 1 okh, FErl RIS E BRI B
SERHIAENN . SR, (E—LEREE RN R B, o fEix i
B R IE T (ORI EE S & smiR). Hd, A
A1 B 2 Hehf el LA RO P AR AR m i &k s, (HR K
TEREEAFIR . FTH C A1 D 2 Hehd, RAESLRI=AR
AR/, (B RIa R A5 A T 2R &8k
i, B REAFE, B EAE (T R W LALE 4
Hiheb | R 1 kR ™,
312 BARFIAR  LAER, 1EAX VMPFC B)Rg sy
MZDESFET, IGT #H T IX 5 OCD M3 15 fg Hext i
A D PRI R I Y, A O,
IGT ] L) FH e s 98 450 090 ol 5% A XU ke 356 7, 72 IGT wh,
OCD M LT ha e ot m e a8 B AL U 4Bk, fE 3R A7
EE T Z JE A T RIE TS, B OCD 8.3 i 1] T A 1
DA ZE S A0 S B ED I = e 2, it e Bkt B 2EL I 2R A
FEFRAF o 48 571 o 1) T 5 A AR TR ™, KR &
B, IGT e hRero PF Al fE A R A s R AHE P o R
SR, H. IGT Briffl HoR D g SR Bh e At sr T HAth I
HIRED ™, BHN, LA KBRS IGT 5154 AL
AL Z&. IGT 5 TAEICILK &, IGT kAl ieny
KRV IGT N LI AR L 54 Tt 25 H A T
FERR,

RE TGT BLAE#E )iz b H T U6l /A~ PR BOR ok S Bh e,
A —ERIREA R, B, E5hIFRYURERY
X5y A R, TTIAEES R apA s b, pEkHEr 6
I R R PR S TR A AF IR, 28, IGT A&y
BHAAAERE, {ER BT RAURA IGT 4tk & %
HE& AP, X Bk A AR A nT 7 S ML A2 1 .
4, EJa, HEARIGT AN EB 2L, DA
W AEXT A R AT A R FEA T o0 I FUR TR B MR B A
145 20 OB A FIARRE ARG Rk B 2 22, i %
AMESS HESRAAIESE 100 1k, X FPEET20 B B A
AR, RA TREEE A A XA AR,
SRR P 2] LLBS R 1B Fn N Banfi 2 7

=,
'.\@)T'/.' JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2017, 37 (7)

3.2 VEAE U W #h Y 5 h ik
321 GDT GDT =3 k154 G MR, ehth
TRICHE 2 (1 AL T 1 — MR 55

PR AR ER 4 AR (Frdas) ksl

T, UBSREH 1 A T, LT A A £
BT SH I A TR . BRI 552 F LA 1000 7T
AL E R, G618 kbls, ALY A W
TR IR R FOUAC 25 R S DA R SRR . ek AN B 21
IS /g 1000 56 (FRIERESE Y 1:6), 2 4By iy
A AW /K 500 o6 (GRIERESR A 2:6), 34 %T
(€21 A WS / 412k 200 T2 (FRIERESR A 3:6), 4 A%
I T AW S /3 100 5 (BRIERER % 4:6),
ALy A AR . AR e (1482 A5y, HakiE
Wi <34%) FEMEE, AFIATE (3484 45T,
HARMEMESE > 50%) ", GDT v, 78 JXUBS HBIE OL T,
OCD % 5 Bort B 2 A B B B 22 & 7,
322 IURFIAZ 16 GDT wr, KUK WIRok 5 5172
REA G, XSS Bt BRI RO E B RURE: S5 0 T A R
5 5 P B A S T D A SR R BRI A T, AR ER
SRR AR W0 B on A B MU AT A (DLPFC) )
BE S I BB 10T 55 Th R B TR Bext R4 ™, Rk,
DLPFC £ GDT e T EERIVEM . %4oh, GDT Mgl
T Al e R oo S T R B e S Bh A, ELanfd s
SEAE. R5ihsy BURE R S AR ™,

TE 57 B G TR R E T 2508 3 /8 4 M e i ok
EEAFISAEE RN, FAROBEERET 50%, s
FEE A B AR 2 N F R EEAABICESE
R, ARmRAIERET 50%, MKZMEkEE8S% S
. 5 IGT ALk, X455 i 4 UL B =0 i
W, JEHAERAMTShEE Y, kg™ s f%
], OCD #%# IGT LXIZHmifE GDT L& 5ehr, B
OCD B35 {5 XUBE B S BRI 58 T RO PR S L T 50 58,

GDT i —2H & R, % —, 7£GDT i, WK
PR br T =N AR, 32 B A N RRAE 404
UEAN . BRI, AR RO A P
FEfS sy, A S G A R ™, B, 4
THIBBE RS, RS BR GDT UL K R &
VARG I 3h, X 23 AT RESY UM B F T 1,

(personality)

4 RE5RE

OCD ZAJFAIARM, MIEKREZIRYL, REIFEZ
e IR 2 —, AT O T ZE AT IR AR

Vol.37 No.7 Jul. 2017



I B, RS UE W 1% 2h e Re i 55 A S A i 190 2 A7
X, P R ARGERIATEM R ARG, IR F I REFIR
T e S5 A B O A F S, S5 R3R W] OFC £ 15 JXUBG A
ISR IIRERA S, Th VMPFC M5 XU Wk A 5% IF
H.AE OCD 35 v, RS 0] phe 5l 5 3l i IGT SR 1A
JAS: e SR i GDT SR bFAd

Aok OCD WIWFIE T Il /T REA LA T LAY, 58—, #f

[1]  American Psychiatric Association. Diagnostic and statistical manual of mental
disorders[EB/OL]. (2013-05-18) [2016-10-15]. https: //en.wikipedia.org/wiki/
DSM-5.

[2] Alonso P, Segalas C, Real E, et al. Suicide in patients treated for obsessive-
compulsive disorder: a prospective follow-up study[J]. Affect Disord, 2010,
124(3): 300-308.

[3] Ruscio AM, Stein DJ, Chiu WT, et al. The epidemiology of obsessive-
compulsive disorder in the National Comorbidity Survey Replication[J]. Mol
Psychiatry, 2010, 15(1): 53-63.

[4] Pushkarskaya H, Tolin D, Ruderman A, et al. Decision-making under uncertainty
in obsessive-compulsive disorder{J]. Psychiatr Res, 2015, 69: 166-173.

[5] Vandenbroucke CL, Gabriels L. The decision-making process in obsessive
compulsive disorder{J]. Tijdschr Psychiatr, 2012, 54(1): 39-49.

[6] Dittrich WH, Johansen T. Cognitive deficits of executive functions and
decision-making in obsessive-compulsive disorder{J]. Scand J Psychol, 2013,
54(5): 393-400.

[7] Tranel D, Anderson SW, Benton A. Development of the concept of “executive
function” and its relationship to the frontal lobes[M]. //Boller F, Grafman J.
Handbook of Neuropsychology. Amsterdam: Elsevier, 1994: 130.

[8] Zhang L, Dong Y, Ji Y, et al. Trait-related decision making impairment in
obsessive-compulsive disorder: evidence from decision making under ambiguity
but not decision making under risk[J]. Sci Rep, 2015, 5: 17312.

[9] Benzina N, Mallet L, Burguiere E, et al. Cognitive dysfunction in obsessive-
compulsive disorder{J]. Curr Psychiatry Rep, 2016, 18(9): 80.

[10] Brand M, Labudda K, Markowitsch HJ. Neuropsychological correlates of

decision-making in ambiguous and risky situations[J]. Neural Netw, 2006,

19(8): 1266-1276.

da Rocha FF, Alvarenga NB, Malloy-Diniz L, et al. Decision-making

impairment in obsessive-compulsive disorder as measured by the Iowa

Gambling Task[J]. Arq Neuropsiquiatr, 2011, 69(4): 642-647.

Zhang L, Dong Y, Ji Y, et al. Dissociation of decision making under ambiguity

and decision making under risk: a neurocognitive endophenotype candidate for

obsessive-compulsive disorder[J]. Prog Neuropsychopharmacol Biol Psychiatry,

2015, 57: 60-68.

Cavedini P, Riboldi G, D’Annucci A, et al. Decision-making heterogeneity in

obsessive-compulsive disorder: ventromedial prefrontal cortex function predicts

different treatment outcomes[J]. Neuropsychologia, 2002, 40(2): 205-211.

Kikul J, Vetter J, Lincoln C, et al. Effects of cognitive self-consciousness on

visual memory in obsessive-compulsive disorder[J]. Anxiety Disord, 2011,

25(4): 490-497.

[15] Zhu Y, Fan Q, Zhang Z, et al. Spontaneous neuronal activity in insula predicts

symptom severity of unmedicated obsessive compulsive disorder adults[J]. Conf

Proc IEEE Eng Med Biol Soc, 2015, 2015: 5445-5448.

Niendam TA, Laird AR, Ray KL, et al. Meta-analytic evidence for a

superordinate cognitive control network subserving diverse executive

functions[J]. Cogn Affect Behav Neurosci, 2012, 12(2): 241-268.

[17] van Amelsvoort T, Hernaus D. Effect of pharmacological interventions on the
fronto-cingulo-parietal cognitive control network in psychiatric disorders: a
transdiagnostic systematic review of fMRI studies[J]. Front Psychiatry, 2016, 7: 82.

(18] ™ U5k, 227, Vv . % . BUORATERY D SRBRAT « 27 S 2L il ],
OFRFEERE |, 2011, 19: 652-663.

[19] Stern ER, Welsh RC, Gonzalez R, et al. Subjective uncertainty and limbic
hyperactivation in obsessive-compulsive disorder{J]. Hum Brain Mapp, 2013,
34(8): 1956-1970.

[20] 5k, Fdier , W5k, 5 . SRIVE B R —JOR B2 I ZhRERF AT (1.

—
—_

[12

[13

=
2

=
2D

http://xuebao.shsmu.edu.cn

BRI SR DR L FriTes | 1045

ZUBZEHREDRRERMURIL 2 —, KkE
RAFEA I BFFEUE 52 HAE A 7T LR A 590 2 2 (0 T 5 A 2%

Br TGO B BT BEAh, T8 A hRE
[ 1 e e I A e 0 v o = W L R T PR
AHEREIRE, =, FHISWS R IR & BN
HISCEE, 75 S W O 3 h RE A0 5 2 & h OCD K9 Hi Y
[E S

B, B,

HAERE R4 | 2012, 45(5): 289-294.

Sachdev PS, Malhi GS. Obsessive-compulsive behaviour: a disorder of

decision-making[J]. Aust N Z J Psychiatry, 2005, 39(9): 757-763.

SKIE . BRI R AU Wi R W e T ke 05 2 [D] A I8« %

BEFHRA: , 2012,

Cavedini P, Zorzi C, Baraldi C, et al. The somatic marker affecting decisional

processes in obsessive-compulsive disorder[J]. Cogn Neuropsychiatry, 2012,

17(2): 177-190.

[24] Abramovitch A, Abramowitz JS, Mittelman A, et al. Research review:

neuropsychological test performance in pediatric obsessive-compulsive

disorder—a meta-analysis[J]. Child Psychol Psychiatry, 2015, 56(8): 837-847.

Admon R, Bleich-Cohen M, Weizmant R, et al. Functional and structural neural

indices of risk aversion in obsessive-compulsive disorder (OCD)[J]. Psychiatry

Res, 2012, 203(2-3): 207-213.

da Rocha FF, Malloy-Diniz L, Lage NV, et al. Decision-making impairment is

related to serotonin transporter promoter polymorphism in a sample of patients

with obsessive-compulsive disorder[J]. Behav Brain Res, 2008, 195(1): 159-163.

Kim HW, Kang JI, Namkoong K, et al. Further evidence of a dissociation

between decision-making under ambiguity and decision-making under risk in

obsessive-compulsive disorder[J]. Affect Disord, 2015, 176: 118-124.

Grassi G, Pallanti S, Righi L, et al. Think twice: impulsivity and decision making

in obsessive-compulsive disorder{J]. Behav Addict, 2015, 4(4): 263-272.

Cavedini P, Zorzi C, Piccinni M, et al. Executive dysfunctions in obsessive-

compulsive patients and unaffected relatives: searching for a new intermediate

phenotypel[J]. Biol Psychiatry, 2010, 67(12): 1178-1184.

Boisseau CL, Thompson-Brenner H, Pratt EM, et al. The relationship between

decision-making and perfectionism in obsessive-compulsive disorder and eating

disorders[J]. Behav Ther Exp Psychiatry, 2013, 44(3): 316-321.

Cavedini P, Bassi T, Ubbiali A, et al. Neuropsychological investigation of

decision-making in anorexia nervosa[J]. Psychiatry Res, 2004, 127(3): 259-266.

Kikul J, Vetter J, Lincoln TM, et al. Effects of cognitive self-consciousness on

visual memory in obsessive—compulsive disorder[J]. J Anxiety Disord, 2011,

25(4): 490-497.

Starcke K, Tuschen-Caffier B, Markowitsch HJ, et al. Dissociation of decisions

in ambiguous and risky situations in obsessive-compulsive disorder[J].

Psychiatry Res, 2010, 175(1-2): 114-120.

Toplak ME, Sorge GB, Benoit A, et al. Decision-making and cognitive abilities:

a review of associations between Iowa Gambling Task performance, executive

functions, and intelligence[J]. Clin Psychol Rev, 2010, 30(5): 562-581.

[35] #5JEAE, SRAL , 2557, % . ZRMEMZEES AGT) HoRATA a2 L] [J].
DFRRLEERE | 2012, 20(9): 1401-1410.

[36] Z=F5mN , 421, PMTASL . 16 PP 22 F A0 AR 55 (). DR {2 R S5 ok
2009, 6(3) : 75-78.

[37] Starcke K, Tuschen-Caffier B, Markowitsch HJ, et al. Dissociation of decisions
in ambiguous and risky situations in obsessive-compulsive disorder[J].
Psychiatry Res, 2010, 175(1-2): 114-120.

[38] Pedersen A, Goder R, Tomczyk S, et al. Risky decision-making under risk in
schizophrenia: a deliberate choice?[J]. J Behav Ther Psychiatry, 2017, 56: 57-64.

[39] 3EWE &, ik . PUTIHEE S USRI SC RIITTALT ). fREZBEF4R . 2014,
27(4): 108-113.

[40] Wood M, Black S, Gilpin A. The effects of age, priming, and working memory
on decision-making[J]. Int J Environ Res Public Health, 2016, 13(1): E119.

[41] Masiliunas R, Vitkute D, Stankevicius E, et al. Response inhibition, set shifting,
and complex executive function in patients with chronic lower back pain[J].
Medicina (Kaunas), 2017, 53(1): 26-33.

[21

[22

[23

[25

[26

[27

[28

29

[30

[31

[32

[33

[34

[FsEH] 2016-11-18 [AXHmE] APEA

RSB A (M), 2017, 37 (7) ':@i"J:'



