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Executive function of adolescents with conduct disorder: a control study

Zou Zhili, Meng Huaqing, Li Jing, Hu Hua, Ma Zhongrui, Du Lian ( Mental Health Center, First Affiliated Hospital
Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To study the correlation between conduct disorder and executive function of
adolescents using Cambridge neuropsychological test automated battery ( CANTAB). Methods A control
study was performed in 86 adolescents with conduct disorder and 118 normal controls using Wechsler adult intel-
ligence scale short form ( WAIS-S) , intra/exira dimensional set shift (IED), stockings of Cambridge (SoC)
and spatial working memory (SWM) in CANTAB. Results  The intelligence quotient (1Q) of adolescents
with conduct disorder was lower than that of normal controls (98.17 £5.07 vs 103.42 £5.40, P <0.01). IED
showed that the number of pre-ED errors, EDS errors, and total errors was greater in adolescents with conduct
disorder than in normal controls (12.23 £9.15, 16.69 +10.57 and 35.44 +11.09 »s 8.31 +3.80, 13.07 +
10.31 and 25.63 £12.24, P <0.01) while the number of stage-solved problems was less in adolescents with
conduct disorder than in normal controls (7.47 £1.96 vs 8.29 £0.91, P <0.05). SOC demonstrated that the
minimum moves to solve problems were significantly more in adolescents with conduct disorder than in normal
controls (7.65 £1.96 vs 6.70 £2.05, P <0.01). The mean moves (3 and 5) to solve problems were signifi-
cantly more while the starting time to consider the 4 and 5 moves was shorter in adolescents with conduct disor-
der than in normal controls (P <0.05). SWM displayed that the number of errors found in 6 and 8 boxes was
greater and the strategy score was higher in adolescents with conduct disorder than in normal controls (27.56 +
18. 88 vs20.47 £18.40, 33.84 +4.58 15 32.00 £5.05, P <0.01). Conclusion  Adolescents with conduct
disorder have certain defects in executive function.

[ Key words | conduct disorder; executive function; Cambridge neuropsychological test automated

battery ; adolescent

Supported by the Project of Science and Technology Research of Chongqing of Committee Education ( KJ080322). Corresponding author: Hu Hua, E-mail;
huhua6688 @ sina. com

[(BE€WHE] HRTHEFEZEASFAHORBIFNA (KJ080322)
[BE1EE] # 4E,E-mail:huhua6688@ sina. com



534 B 1 B = EE K ¥ ¥ M
J Third Mil Med Univ

82 20124E1 A 15 H

Vol. 34, No. 1
Jan. 15 2012

AT RERS: (conduct disorder,CD) 38 18 % LK i JL
o R = B S /N B B K o ER AT E S
TR R DU S AR AC A N B AR 4 1 — 284 T A
5o EAATRERGE LRI AR WM Z — A
I 1A TAS B )2 ) Fist S DhRe , T H A2 1K
JEFIE R FNE R E , B H SR ARG 2 Kk R ot
S N HERETE L XA W T R AT R LR
K. EIME S HE GAT R AR RN AT g
JrASE IR 22 PAT AR —FhEE B
INHIRE T, (A AR A BT A T — 550 H AR Y
IRE" AR A0 P RS TR
BRI BT ENAR D A2 AL A
YA BEXT A TR HEA TIFAE . R I, AR5 5 P S ol
203 H 3L BE A (CANTAB) F R HI X BRI 5E 1Y
TR AR A TR SN A T RE I OC R,
FARTT AR AT A BB G W R A AT T
AEAT R Al A SR A

1 #R5T®

1.1 AR %

WFICA  ATRE AT 75 D 4E 2k B T 2010 4E 5 - 11 B A
PRTH AR BRAF LA ZU i B TR0, 4L 86 440 AdiARiE: OF
16 ~18(16.5 £0.6) % , HH R (8.9 £0.4) F; QFF & X EH G
MR OB PR W MG T 1) 5 4 M (DSM-IV ) &7k
RIS WFRE ; B /N5l K D B SCAR TR B s DHERR A 7™ H 4K
ARSI AR B g Bl ™ T i A5 ) o B 2 W AORSE SL  f
BAESE.

Xof BREH < ok 1B F T I b X GO A A S v A S
110 4, OF# 16 ~18(16.4 £0.5) % , HFFMR(9.0+0.1)
AR H ETREFICIR DL B LF , HEBR ARG B s ™ 5 ik S5
R/ L S T NGNS DN SRR

FrAMPER 1 2 E S, 2 HIEFER BE SR 22
FEGEER X (P>0.05),

1.2 % Am%

K =6 Y 7 56 (wechsler adult intelligence scale,
wais ) faT 52 BRI 42 7 20 4F 19 % 7 (intelligence quotient, 1Q) o
A 2 3 DA 5 FR R 7 Mt 12 3% (WAIS-RC) Hrfili B 2 3
(A=A —) A F PR fERE P E (PC) 4, —
AR AR VIQ = FESNRER IS xa +b, PIQ = B 4E
Sy Iy xa+ b, FIQ = F iR R 00 + $F 5 K00 )5 X b
BRI, a b B EE (AR, i FA )
1.3 A7 ek

CANTAB AR — M EAE B Z1E 5 Sy
M el 22 DA I X T L, HG o Py A 2 ) S 78 48 (intra/
extradimensional set shift, TED ) | &I #ff 4% BR ( stockings of Cam-
bridge,SOC) . %5 [8] T./E1C 42 ( spatial working memory , SWM ) jJlj
B X R A - BRAT T RE R R, £ AN )2 T A A
SURARTFE S  E R E N EA — BB LA 4 A
RURBRAERE 82 R ™ o ABFFE e i CANTAB A1 3t v
IED ,SOC ,SWM A3 K Al 32 1 & AT T g
13,1 IED' g ST R R R A I

(WCST) iy —Fhidkit. & BB IRITM 2R B4+ e
PR B IE L, IR 2 AT (G TR
FI2R) o REHI AN T DR EA 4 A E @BiE  fRAERE £
2 TR 1 RS, 1 IR A s @ A FAE A AR IE
4 RIS T (RN T B B, TR B o % 22 4%, BT LA 1 ke
AR HRESERT s O WURRAE e 1 U, HHE SR 2 R4 (0, Vet
T2 R LT s @R i A AR TT LA I 4 B S A
IO 0 , PR U IS R ARSI 5 (5D FEL G Py LU A 2 A e
B, PR B2 R ) 4 1 U A B Ak A, (EL S Rh A R 2 8
KA IR AR BB S AL A Ak S 4 BT ) S 15 5L pre-
ED errors) AMERG 0158154 (EDS errors) B 5 58 AL
(1~9 BB .
1.3.2 SOCM s RMIT WA B R, FEIE
FEBAR T RIBE o IR AR - O i i ik 5% 1A 2 1
FAERHESN ] IRBEE T 2 R ER A 58 5 2R3 %
EER—FER AL E ; QFH T8 SRR Sl ro 3R, 0 S ERTE N ), 1
ST ARSI s @R RERS 3l I A6 S T f 8K, 10 3R 1R A8 B 3
B TR ER RS T s @RS B X SRR TR 25 B
SN BT E SRR T B R S LA s A S R, I 5
T/ R R R R A P R (L Bk B T H AR RS . B 52
145 Fr s (B A A5 2 B0 5 3.4 .5 25 AT 55 F M B 3%
BRI TR MR LS RS S A R D e A R B
1 4550 W e i FB 5 1l ]
1.3.3 SWMUse A A it i 2 1 SRR fE
IR TAECAZ AT DR, B AN I F . D2k 3% A
FRge B &, FTIF AT, 4R e H b 6 €505 B, 4%
S5 o R R R A L 2SR . WS & TRCH S E) 4.
6.8 1>, iZAT 55 W MERE B . @FZ R F U ACAEE 244k
BTG TR E TR A ER LT Sl (AR . I
P EICHE 5 LS 4 ) R iR BN SR s 43 R W IR R i 5
I MR RAR 2 S B R T AR R I B .
1.4 %it o

R JH SPSS 16. 0 TG MM, W P14 WS B RS AT 2h
RERRGTHETTIREAR ¢ K

R

2.1 SATEAHFVFH AL B B i
AT BT /AR A T TR TR R R AR T IR A, 2
A E L (P<0.01) ,2 HAELREST LRSI E
X (P>0.05), W1,
2.2 BATEREVEHATH L EF TR R
16 TED H, ST RS0G5 A0 45 10 S 2 5% e w30 45 IR B A 2
LR R B 2 TR R AL, I B SE B T R
4, ZRHAGIFEE (P <0.05) ;78 SOC Hr, s AT RG5>
SESERAE S IR D R TR IRAL, 2 RA R (P <
0.01), W31, WMITHIGEDFELE 3 LR/ S L PEEHL
TR, TE 4 5 H0 5 A b 0 JE 2 I i) 4 T 0 IR 4, 22 S Y
HGT#E X (P<0.05,P<0.01), WK 1.2, £ SWM
AT RAT R DA S AL A R AR BRI S 7 22 X BR AL, 22 5%
P Gi 208 (P <0.01) , L3 152 4H7E 4 A& T 4
ERIER TSI E X (P>0.05) , BTG DEE 6
ANF 8 A TS AR B £ T %) IR, 25 A it
SR (P<0.01), WL 3,

(O]
1



B3 EH 1
201241 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 34, No. 1
Jan. 15 2012

83

®1 RITEBSSEESHRPITIRRSGSERS X RAR

3 i

PEB (% £5)
A WE4H(n =86) XFHE4L(n =110) '

10
HIEETH 99.24 £6.76 106.61 £7.22  —=7.295 0.000
BRVEETRT 97.30 +5.78 98.68 +6.31 —1.573 0.117
ST 98.17 +5.07 103.42+£5.40  -6.929 0.000
IED
IR IASR S 12.23 £9.15 8.31 £3.80 3.731  0.000
YN A T 16.69 =10.57 13.07 £10.31  2.401 0.017
B B 52 S 7.47 +1.96 8.29+0.91 -3.619 0.000
FER L 35.44 +11.09 25.63+12.24  5.802 0.000
S0C
T DA RGE AT 55 7.65 £1.96 6.70 +2.05 3.282  0.001
SWM
2R 27.56 +18.88 20.47 +18.40  2.645 0.009
WG4y 33.84 +4.58 32.00 £5.05 2.631 0.009

107 aprsran b

L POy eae

8_

= 6r

EN

g\ﬂ

B4

[S®)

0 2““

5

a:P<0.01,b.P<0.05,5 st @2 k4
El1 2487 SOC HEHB T EA LI

120001 5 rgesy

10 000

8000F

5F1E] (ms )

L Dagitee)

b

% 6000
)
;ﬁj 4000}
2000}
0 , ‘ .
2 3 4
HE

|

a:P<0.01,b:P<0.05, 55 5y 48 Motk
B2 2 A% SOC ik EH Ea b &

35¢

25¢

20
K

W

DB
30| wHHHEAL

2R a
=15t

10+

0 4

[

6
TR

a:P <0.01, 5 % BB 2L L4
B3 2 A7 SWM thaA 58RI L3

ABIFFE % B AT R A7 /DA B AT I % % R
x5 E ANy OF T4 R — 2 . AR R &
B, SIE XA, 2 HEARZ B E FRRAR A, 5
T 1Q BAK A 1Q WAy 257 ST AR
RIUCAFTHR k2 B R W E B el K iE
PG ARG — R R EAT R, X LT R E 0 T
T AEAS B 192 5 Ak, [ I AT 7T BE X 2% 3 R %
R, A XS TR (4 R A5t A X ik 2L, SO A 7] T R AE
CHITR 3K T H (] ) R 1A 22 S TR R o
Brownlie 2" BFFE L & B, i 3 K AR, H1E 1Q 43
R BB AT B L T4 B, 18 5 68 1 2 B 5
BRI R MR FXH R, Narhi 212 1) 77 44 35 0 4F 5
FTRERF AT 42, 55 LA 48 44 75 A4 Ol 15 5 %) IR
2, E5 R A B A TR 4 05 1Q BN BRI, 1 452
TE1Q A 225 , X SAMIT A R —3 . HBXF
ME T ReE— D ANRe ) 53 KGR sR I L5
A 5 s AT T S 5 T R 7 RN B 7 52 B R ) it %
FER R, BAE M & B RTS8 T 35 PR ) A [ e il
HERKAF L ARRFIEACR A T IR 5 R
SN B T, AT RS TORLRS , AN BB 58 B 1 S Bk
BIEOL, Fa it — L UE S

AW AR BN, A ST RAFFE TED ok
SRR 0 R A o R R R &2
TIEH X M (H B B8 A D o ANE S 3 B Bo
INAJEAER T WSCT (1) 43 255 3, 76 0 B B A9 48 1R 50
S 7R B R T, F R Ul A 7R R B AR AT 55
i 7 SR 3 T PR T 4 [P) R 3 2 B 5 /D AR AT B AR
P B RG22, 7E SOC i A S A7
T35 AT 55 W D A0 8, B s A5 B 2 T IE R4,
{HF /DAF S AT A5 1 S 4 JE % s ) 250 26 1 8% %) R
M, BRI R AT RS A B neh s N
I, A7 S8 AT 55 B AT RE 2 2 T oK B, e ALY
BRI, BRSBTS D (HAAT T E 58 AT 55
T B BOMAE B (R H1 48 %2, 415 75 A S AT B A
THRIGE 125 . 76 SWM h i /DAE i 47 A 76 S 41
EHRERREZ FE4 M ETFHES T2 H4RAER,
{H7E 6 Fl 8 A& F IS R B 2 T 1E 8 X BR AL, 16
W Rt A 55 MEBE A G T, 75 A0 4F S A7 RS 58 AT 55 3¢
2 R B AR 2 3F BN BE R I — > F-FR g ok
FBAT5E AT S5 o 251 TARICIZ 32 B T R A
AMITIRE" Xt 4 - D i ok B FRURK, 35/ 75 /D4R B
17 B AR e R



34 B
84 201241 H 15 H

CEE NI S
J Third  Mil

Vol. 34, No. 1

Med Univ Jan. 15 2012

MAHFSEA] AT H , 75 /0 4R 547 B 5 7 0T D g
J7 TS E 0 FRA 75 0 4E 2% |, 3 5 [ AMIF 5T 9 25 L 4%
N—%, Kim 2" f] WCST % B 5h 47 B 5 75 2 4F
TEAESRATINRE A0 % . Hobson 25770 4 % BEXE 7 347t
Ve AT R S5 BT I RE BB A 56 1 Lo EREA
A IR 4 2 B, Pajer 251 L 52 4 4R I3 1E 15 ~ 17
B LM AT R FIT AT 4, 45 9 S Lo A T e
FRFE ST I RE IO F IR 1E 5 0 IR 2% . TR A G
Br b BIFSE o T AT I A Y5 4 DX R IO X 1
300 ms FYHRIEI ™ o ISR LS S R G AT RS
SR AT A R AR RRGE N X el R
P A RR T AR AT RE R AE ST R
P R R B RE S, BRI X R B AR AR A
S, Clark 25 g BF 52 b 2% BREAT D B Bk I 5
VR BN 2 B RE RS A 5, AEL 5 %8 7 7 47 M A R A
BERSTIC . 3 RS i 2% 57— 7 1T ] g5 FSE AR RIRE
AR S, 55— 7 T T fE S HF5E % PO [+ ) b
ZANFIR A X

25 LT ABIF ST MR A O B 1 £ B X AT
BEBSHEAT T 3R, R BT 0 4R A7 RS 76 0T 2h Ak
TIAETE—E RIBRIGE . AT AR % B ) 25 5, ¥ ok 10
WA R WP A, 25 B e M I e 142 3 f%
LA — L BT F . L R AT E B s AT R AR 0
B W HATFR AT AR o R 2 R R 2 %y ik
FFA3HT . T AEIEAL TAE K R B BB, BoA R 24 i
BVE LSRR S R0 5 15, BURIT IR O BIA YT AT
KRS , A 1E RS T AT R T B K 2
R RO R ER R T R AR SRS T RN P X R R 2R A K
FEa

Sk -

[1] Lahey B B, Loeber R, Burke J D, et al. Predicting future antisocial
personality disorder in males from a clinical assessment in childhood
[J]. J Consult Clin Psychol, 2005, 73(3) : 389 —399.

[2] Narhi V, Lehto-Salo P, Ahonen T, et al. Neuropsychological sub-
groups of adolescents with conduct disorder [ J]. Scand J Psychol,
2010, 51(3): 278 -284.

[3] Velligan D I, Bow-Thomas C C. Executive function in schizophrenia
[J]. Semin Clin Neuropsychiatry, 1999, 4(1) ; 24 — 33.

[4] 3=Mish, JUIREH. F R DERMAEXANELT]. WIF R
42, 1984, 9(4): 393 —400, 401.

[5] Rhodes S M, Riby D M, Park J, et al. Executive neuropsychological
functioning in individuals with Williams syndrome[ J]. Neuropsycholo-
gia, 2010, 48(5) : 1216 —1226.

[6] Torgersen J, Helland C, Flaatten H, et al. Reversible dyscognition in
patients with a unilateral, middle fossa arachnoid cyst revealed by using
a laptop based neuropsychological test battery (CANTAB) [J]. J Neu-
rol, 2010, 257(11) : 1909 - 1916.

[7] Egerhazi A, Berecz R, Bartok E, et al. Automated Neuropsychological
Test Battery (CANTAB) in mild cognitive impairment and in Alzhei-
mer’ s disease[ J]. Prog Neuropsychopharmacol Biol Psychiatry, 2007 ,
31(3). 746 -751.

[8] Gau S S, Shang C Y. Executive functions as endophenotypes in
ADHD; evidence from the Cambridge Neuropsychological Test Battery
(CANTAB) [ J]. J Child Psychol Psychiatry, 2010, 51(7): 838 —
849.

(9] #ardlk, PR €, HAE, % SN 408 B sk siE i 7
PHEDRE B 23 00T SRR B AR I [T ] oA B 5 il
B2z, 2011, 20(5) ; 424 -427.

[10] CANTABeclipse. CANTABeclipse administration manual[ M]. Cam-

bridge: Cognition Limited, 2006 77 —80, 157 - 166, 255 —259.

[11] Murray J, Farrington D P. Risk factors for conduct disorder and delin-
quency : key findings from longitudinal studies[ J]. Can J Psychiatry,
2010, 55(10) : 633 —642.

[12] Brownlie E B, Beitchman J H, Escobar M, et al. Early language im-
pairment and young adult delinquent and aggressive behavior[ J]. J
Abnorm Child Psychol, 2004, 32(4) . 453 —467.

[13] skBh, Zpint, B, & FHEWMER TR JLEE I8 sE
RLT]. ELOHE TS, 2009, 23(3) : 217 -219.

[14] Castellanos-Ryan N, Conrod P J. Personality correlates of the common
and unique variance across conduct disorder and substance misuse
symptoms in adolescence [ J]. J Abnorm Child Psychol, 2011, 39
(4): 563 -576.

[15] Owen A M, Doyon J, Petrides M, et al. Planning and spatial working
memory; a positron emission tomography study in humans[ J]. Eur J
Neurosci, 1996, 8(2) : 353 —364.

[16] Kim M S, Kim J J, Kwon J S. Frontal P300 decrement and executive
dysfunction in adolescents with conduct problems[ J]. Child Psychia-
try Hum Dev, 2001, 32(2) : 93 —106.

[17] Hobson C W, Scott S, Rubia K. Investigation of cool and hot execu-
tive function in ODD/CD independently of ADHD[ J]. J Child Psy-
chol Psychiatry, 2011, 52(10) : 1035 —1043.

[18] Pajer K, Chung J, Leininger L, et al. Neuropsychological function in
adolescent girls with conduct disorder[ J]. J Am Acad Child Adolesc
Psychiatry, 2008, 47(4) . 416 —425.

[19] Bauer L O, Hesselbrock V M. CSD/BEM localization of P300 sources
in adolescents “ at-risk”; evidence of frontal cortex dysfunction in
conduct disorder[ J]. Biol Psychiatry, 2001, 50(8) ; 600 —608.

[20] Kruesi M J, Casanova M F, Mannheim G, et al. Reduced temporal
lobe volume in early onset conduct disorder [ J]. Psychiatry Res,
2004, 132(1): 1 -11.

[21] Vloet T D, Konrad K, Huebner T, et al. Structural and functional
MRI- findings in children and adolescents with antisocial behavior
[J]. Behav Sci Law, 2008, 26(1): 99 - 111.

[22] Clark C, Prior M, Kinsella G J. Do executive function deficits differ-
entiate between adolescents with ADHD and oppositional defiant/con-
duct disorder? A neuropsychological study using the Six Elements Test
and Hayling Sentence Completion Test[ J]. J Abnorm Child Psychol ,
2000, 28(5) : 403 -414.

(W#5:2011-09-30 ;18 [E . 2011-11-04)

(s EE)



