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(SDS) .
( BDI)

( CESD)

( CTT)

DSM-5 ICD0

SDS. CES-D BDI
DSM-5 ICD40

DSM-5  ICDHO0

Symptom Spectrum) .

( CAT)

ICD40

CD-CAT

CAT-D) N

1.1

DSM-5

ICD40. DSM-5  ICDH0

1 DSM-5 ICD40

1 DSM-5 ICD40
DSM-5

i) Depressed mood
ii) Markedly diminished interest or pleasure

iii) Significant weight loss

v) Psychomotor agitation or retardation

vi) Fatigue or loss of energy

(
(
(
(iv) Insomnia or phypersomnia
(
(
(

vii) Feelings of worthlessness or excessive or inappropriate

guilt

( viii) Diminished ability to think or concentrate or indeci—

siveness

( ix) Recurrent thoughts of death ( not just fear of dying) re—
current suicidal ideation without a specific plan or a suicide
attempt or a specific plan for committing suicide

ICD-H0

Typical symptom criteria
(i) Depressed mood
(ii) Loss of interest and enjoyment

(iii) Increased fatigability

Common symptom criteria
(1) Reduced concentration and attention

(i) Reduced self-esteem and self-confidence

(iii) Tdeas of guilt and unworthiness ( even in a mild type of

episode)

(iv) Bleak and pessimistic views of the future
(v) Ideas or acts of self-harm or suicide

( vi) Disturbed sleep

( vii) Diminished appetite

DSM-5
DSM-5

ICD40
ICD40
( typical symptom)
DSM-5 9

( common
symptom) .

5 5 ( Major



113

2
Depressive Episode) ;  ICDH0 2
2 ( Mild
Depression) 2 3~4
( Moderate Depression) 3
4
( Severe Depression) . DSM-5
ICD40 N
3 . ICD40
ICD40
1.2
(CDMs)  1CD40 10
2k ( symptom profiles)
c
a =(a, a, a,, ax) k
o, =1 a, =0. @ =(00 0) =(0) «
K
. G-DINA. DI-
NA.A-CDM.LLTM.rRUM
1.3 CD-CATD
1.3.1 ICD40
15
ICD40
1 ;
R.D. Gibbons ~° 195
. PHO9
(
) .
1.3.2 0 195
5
4
0 Koo
0 Ko
0.4 7.
1.3.3 Step 1

Wald

G-DINA. DINA. DINO.

rRUM.A-CDM LLM
CDMs.

Step 2 Stepl
CD-CATD

( DIF) J. de la
Torre °
P( Xj. =1 ajj =1) j

J j
J D, 2
Discj ] ]
J
Ryspq

10

2I\
RMSEA/ = ( ;P( a(‘) (Pexpecled(Xj =1 | au) -
=

Pubser\'ed( X, =1 | av) ) 2) 2

J

rla,) a, ( marginal
proportion) K 0. Kunina "
Ryspq > 0.1 Ryspn <0.1
. Wald !
DIF( DIF ).
Step 3 CD-CAT-D
Step2
0.3(D,, >0.3) . (Ryses < 0.08)
DIF(p < 0.05)
DIF .
Step4 CD-CAT-D . Stepl ~ Step3
CD-CAT-D CD-CAT-D
. CD-CATD
Stepl
CD-CAT
PWKL .
A Xl A
PWKLJ-(at) = ; ;((P(x/ =X | at) log(P(xj =
x| @) /P(x, = x| @) Pla,] X))

2K

Pla | X) =Pla) X |a)/(Y Pla)LX]

c=1
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a)) Pla) a, Pla,| X)) . CD-CAT-D  ROC
a. ( AUC) ( sensitivity)
( MLE) ( specificity) CD-AT-D
) i ( predictive utility) .
o, = argmaxHP( a,) (1 - Play) ') 1.3.4 2 1
ol CD-CAT-D
CD-CAT-D
CD-CAT-D 1;
2 CD-CAT-D
2. 2 2 492
(G Hao F ’ 816 1 676
Pla. |X) b~ CD-CAT-D
CAT 1 2316 786
) 2 176 ( 30 ).
Pla,|X) CD-
CAT-D 4 2
Ple, |X) >0.75.P(a, | X)) >0.80.P(a, |X) >
0.85 P(a,|X) >0.95 4 CD- 54 0
CATD K, 0.4 172
CD-CAT-D K 0.70(p <0.05). 2
. anpa 0 (p )2
Step 5 CD-CAT-D (S,)
CTT  Cronbach « . . (S,)
15
PHQ-9 (S6) 2 N I e
2 0o
S, S, S, S, Ss S S S¢ S, S
1 0 0 0 0 0 0 0 0 0
0 1 1 0 0 1 0 0 0 0
0 0 0 1 1 1 0 0 0 0
'S, ~S 1CD-0 10
2.2
. DIF 3 * : DIF
0.3 (R, > 0. 08)
DIF( p <0. 05) 36 ey
136 CD-CAT-D
ICD40 10 2.3 CD-CATD
21.8 4 4 CD-CAT-D
8(S) 45(S,); 1 2 .3 4 4 CD-CAT-D
73.45.16 2. 0
4 R (Cp) 95% CD-CAT-D
. .4 C,
3 CD-CAT-D 96% ~97%
0.310 Pla,|X) >0.75
0.900 0.601( S, =0. 160) C,
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Pla, |X;) >0.75 CD-CATD
3 CD-CATD ( 5 )
. DIF(p )
Yo DIF DIF DIF
1 RRUM 0.66 0.02 0.69 0.24 1.00
2 LLM 0.48 0.02 0.53 0.63 1.00
3 RRUM 0.58 0.02 0.83 0.26 1.00
4 GDINA 0.83 0.02 0.07 0.78 0.99
5 GDINA 0.34 0.04 0.77 0.17 0.94
4 2 CD-CAT-D
c 0.814( S, =0.354)
Sy ) CD-CAT-D 0.110
Pla, |X) >0.75 29.39 896  0.96 (S, =0.290) . 1=14.481 d, =174 p<
P(a,|X,) >0.80 31.34 8.83 0.9 0. 000 1 Cohen’s d =2. 178 ",
P(a,|X,) >0.85 33.77  7.89 0.9 : onen's @ =2
Pla,| X)) >0.95 41.65 10.96  0.97 CD-CAT-D
CD-CAT-D
2.4 CD-CATD
2.4.1 CIT  CD CD-CAT-D 5 CD-CATD
a 0.984  0.977 PHOD
(CDT) CD-CAT-D
CD-CAT-D 0. 896 0.734 0.713 0.381
0. 996( 1) CD-CAT-D  ICDH0 Si 0. 695 0. 666 0.438
10 S, 0.576 0. 561 0.327
S 0. 657 0. 619 0.331
CD-CAT-D St ’
S, 0. 586 0. 541 0.341
Sio S, 0.631 0. 585 0.548
( 8 ). CTT CDT S, 0. 679 0. 652 0. 305
CD-CAT-D S, 0.721 0.733 0. 364
LOOF o oes0f9t 09 ogs 1.000 Sy 0. 661 0. 637 0. 390
280977 0.976 " r 0.974 Sy 0. 505 0. 450 0.261
0.95 5050 Sio 0. 447 0. 404 0.258
0.90kL 0.896 1.00F
0.85 - . 0.80f I
a3 S1 Sz Sa S4 S'S Ss S? SS S9 S"wEkZi’)]{E o
CTT(= & INEEWT T 9 R — SR 8
1 CD-CATD < 0.60f
2.4.2  CD-CAT-D 5 CD- g
£ 0.40}
CATD B
=
PH :
09 B 020}
(p <0.001) I
0.258 0.769 CD-CAT-D 0 . s
. CD-CAT-D IEFAHR IR IEAERamy
2 2 CD-CAT-D 95%
AUC 0. 800 ~0.900
0. 850 CD-CATD
2.5 CD-CATD
2 ( PHQ-9 302 2
) CD-CAT-D 95% SDS ¢Sl
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51/80 =0.637 5 0. 600 ~ /
0.690 SDS N
CD-CATD A
B : CD-CAT-D
SDS . CD-CATD CD-CATD «
A B ( 0.984 0.977; CD-
3) ( SDS.PHQ9.CES- CATD 10
D) 2 0.974; PHQ-9 CD-CAT-D
2 SDS ; CD-
2 CATD 0. 850
S,( )~ Sy ( ). S, AUC 0.80 ~0.90 CD-CAT-D
( )+ Si( ) Sl ) S
A Si( )
B Se ( )\ Sq (1) ICD0
( N ) So )3 DSM-5
( DSM-5 ICDHO0 ; (1)
) ; G-DINA. A-CDM,
RRUM.LLM
CD-CAT-D ( LCDM N
GDM )
; ! Sio
0.9
Sio
(1) CD-CATD N
( 2)
CD-CATD N
4

ICD40

( CD-CATD) .
CD-CAT-D /
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The Application of Cognitive Diagnostic Computerized Adaptive Testing on
Diagnosis and Assessment of Psychological Disorder

WANG Daxun TU Dongbo®
( College of Psychology Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Based on modern measurement theory it is attempted in this paper to apply two new technologies cogni—
tive diagnosis and computerized adaptive testing to the diagnosis and evaluation of mental disorders ( depression) .

On the one hand the science and rationality of new technologies are explored in the diagnosis of depression. On the
other hand a depression assessment tool based on cognitive diagnostic computerized adaptive testing ( called as CD-
CAT-D) is constructed. After model estimation of the data from 2 492 subjects the items are screened by several
Psychometric indicators and 136 questions are finally retained in the question bank. The research results also show
that under the framework of cognitive diagnosis theory CD-CAT-D has high diagnostic classification consistency reli-
ability. If the PHQ-9 scale is used as the criterion CD-CAT-D has ideal convergent validity and criterion-associated
validity. Meanwhile the sensitivity and specificity of CD-CAT-D are around 0. 850 on average and the AUC index is
between 0. 80 and 0. 90 indicating that CD-CAT-D has good predictive validity. In short a new method and techni—
cal support are provided for the diagnosis and evaluation of mental disorders.

Key words: cognitive diagnosis; computerized adaptive testing( CAT) ; cognitive diagnostic computerized adaptive

testing( CD-CAT) ; item response theory; depression



