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Objectives: This study investigated the relationship between clock-drawing test (CDT) performance and neuropsychological

Methods: Thirty-one patients with schizophrenia and 30 healthy controls participated in this study. The CDT was administered
in three conditions and analyzed using both quantitative and qualitative scoring systems. Comprehensive neuropsychological

Results: The results of the quantitative analysis showed that the schizophrenia group performed significantly worse in all three
conditions of the CDT compared with the control group. However, no significant differences were observed between the two
groups, when the IQ and educational level were controlled. The qualitative analysis showed that the schizophrenia group exhib-
ited significantly more errors in “graphic difficulty” compared with the control group. In addition, CDT quantitative scores were
significantly correlated with visuospatial function, memory, attention and executive functions in patients with schizophrenia.
Conversely, each qualitative error type was correlated with specific cognitive domains. Furthermore, “graphic difficulty” and “spa-
tial/planning deficit” were identified as predictors of depression symptoms in patients with schizophrenia.

Conclusion: The present study demonstrated that the CDT is useful for assessing cognitive dysfunctions in patients with schizo-
phrenia, while qualitative analyses provide more specific information about cognitive deficits compared with quantitative analy-

Key Words: Clock-drawing test - Neuropsychological functions - Quantitative/qualitative analysis - Schizophrenia.
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Table 1. Demographic characteristics of schizophrenia and normal control groups

Schizophrenia (n=31)

Normal controls (n=30)

2
Mean (SD) ! £
Sex 0.14
Males 12 13 -
Females 19 17 -
Age (years) 38.03 (7.84) 34.33(8.37) 1.79
Education (years) 12.71 (2.33) 16.00 (1.41) 6.65¢%
1Q 97.19 (11.02) 117.37 (10.24) -7.40*
Duration of illness (years) PANSS 13.40 (8.34)
Positive 16.06 (4.70) -
Negative 15.71 (3.73) -
Cognitive 21.52 (4.04) -
Excited 17.52 (3.20) -
Depressive 12.81 (1.99) -
Total 83.39 (10.30) -
Medication
Atypical antipsychotics 28 -
Typical antipsychotics 3 -

% p<0.05, T:p<0.01, ¥:p<0.001. PANSS: Positive and Negative Syndrome Scale

Table 2. Quantitative performances on three clock-drawing test conditions in schizophrenia and normal control groups

Schizophrenia (n=31) Normal controls (n=30) t F
Free drawn conditions 13.55 (1.86) 14.87 (0.35) -3.88% 1.98
Pre-drawn conditions 11.84(1.90) 12.77 (0.63) -2.58* 3.03
Examiner conditions 9.87 (1.80) 10.93 (0.25) -3.257 1.85
Total 35.26 (4.80) 38.53(1.11) -3.70t 3.12

Standard deviations were in parenthesis. #: p<0.05, T:p<0.01, : p<0.001
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Table 3. Frequencies of qualitative errors in schizophrenia and
normal control groups

. X Normal
Schizophrenia )
(h=31) controls % F
(n=30)
Size
Small 1 0 1.58 0.01
Large 12
Graphic difficulty
Mild 10 1
Moderate 2 0 14.467  5.97*
Severe 0
Stimulus bound responses
Fail to recode 3
) . . 4.14* 0.60
Time written in 1
Conceptual deficit
Misrepresent clock 3
. . 7.77% 3.46
Misrepresent time 11
Spatial/planning problems
Hemispatial neglect 0
Gaps between 4
numbers
Layout disorganized 7 1
. 5,00 0.12
Numbers outside 3 1
clock
Numbers 0 0
counterclockwise
Perseveration
Hands 1 0
4.14* 0.13
Numbers 3 0
*: p<0.05 T:p<0.01
0.05)01141 |1 A = o) I ] P g o e e AR e S
1} (e}

719] ool
5.98, p<0.05).

Sao] 4] o 91X
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o1 (r=0.57, p<0.01), o= é 6—} d2 A F40=
043, p<0.05) 9 FYFAI# (=042, p<0.05), H& 7|5
Z2A35H= TMT #A} part B2 L% AJ7Hr=-0.40, p<0.05
I F-oJeh s Bk

A 2e7] 24 Heel A t
Rey =& #AS] HAF 24 ¥ AI7Hr=-043, p<0.05), A
o] 7191& FAsh= K-CVLT AA] ARlE(r=0.39, p<
0.05), 591 =%3l+= TMT AA} part A 58 A|7Hr=-0.39,
p<0.05 % d2 AAF] F-8(=0.39, p<0.05), 7= =
Asl= TMT AL part B - AJ7Hr=-0.53, p<0.01)3}
Ofgt o] TaE It

A AN =24 A B9 ASAE 71%5S S48k Rey
=g AR AR 2719] Hh8- A7Hr=-0.38, p<0.05), 21}
7191& S48 K-CVLT AR ARIE =047, p<0.05),
Fo5 4ok d2 HAR] F48(r=0.46, p<0.05) ¥ 23]
FA3E(r=0.42, p<0.05)¢} F2Jgt Ato] = Sich

pR|Ete 2 AlA vhs 18)7] 24 Faee Ao 79SS
A= K-CVLT #AR] A7 XA 34Hr=0.50, p<0.01), A}
Q1E(r=0.64, p<0.001) ¥ oJu]4 3 B]&(r=0.45 p<0.05)
oF folgh s Bt

Nl

ofr
rir

= AT 71sE 54

2

Jl)l' JIN'

2 3% 5 A= QL

A, 712719 0134%’% Z0l2 ZA5l 42 AALY] 24
(r=-0.39, p<0.05) ¥ ZFoJAZ=2] % (r=-0.45, p<0.05), X3}
7ls& S48z Stroop AR AAfl-tho] &5 (r=0.37,
p<0.05), WCST #AFS] H: QHRS Zx(r=044, p<0.05)9}
ot Aol Yepyith ‘Ap=-&ak R ddof 7|9 &
gsh= K-CVLT AAR] ow|& +£5] Bl&(r=-0.40, p<0.05)
I} fofgh Aol BAEQICE F/AE A AlEt 7]
& 574%t= Rey =8 HAF AP 270 HHE- A7Hr=0.40,
p<0.05), ¢1°] 7|9 &43}= K-CVLT #AA] AAEG=
040, p<0.05), TAE% 5= d2 HAR] S3(r=-0.38, p<
0.05% F2|-FA|#(r=-049, p<0.01), TMT part A ¥-3-A]
k=044, p<005)d—]' v«l?‘& Ay EO:‘E} opzjako & E

22 Stroop AR AAJ-Tro] @7 4=(r=0.75, p<0.001)%}
ot ko] vebgth o5 %ﬁé 5 27 HaA A9
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Table 4. Partial correlations between quantitative performances of clock-drawing test and performances of neuropsychological

fests in schizophrenia group

Total Free drawn conditions Pre-drawn conditions Examiner conditions

RCFT (time)

Copy -0.33 -0.43* -0.38* -0.02

Immediate recall -0.07 -0.10 -0.22 0.18

Delayed recall -0.17 -0.17 -0.29 0.02
K-CVLT

Short term -0.07 -0.23 -0.06 0.13

Long term 0.13 -0.12 0.08 0.507

Recognition 0.57t 0.39* 0.47* 0.64*

Semantic 0.28 0.02 0.26 0.45*
d2

Total number 0.43* 0.39* 0.46* 0.25

Concentration performance 0.42* 0.36 0.42* 0.28
TMT (time)

A -0.31 -0.39* -0.22 -0.19

B -0.40* -0.53" -0.33 -0.16
Stroop test

Color-word error 0.30 0.33 0.34 0.09
WCST

Perseverative error -0.09 -0.02 -0.15 -0.08
COWA

Letter 0.00 0.12 0.09 -0.22

Category 0.20 0.32 0.17 0.02

#: p<0.05 T:p<0.01, ¥:p<0.001.RCFT: Rey-Osterrieth Complex Figure Test, K-CVLT: Korean version of California Verbal Learn-
ing Test, TMT: Trail Making Test, WCST: Wisconsin Card Sorting Test, COWA: Controlled Oral Word Association
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N
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A EHe= F71E0], PANSSS] F4

w

W) 89IeH %

E‘g o o

N A B AN B BE BN 92 3 W 4

3 2= Qi) AR 17 A BFEAS Axset

(G 6). 1 23, PANSSY &4, 4 4. =4 54 A

FA, BE FAL 89 mee] BARA AT} fol5H
2

7FEIE o) AdEFol olulaiAl S7HeFHtHAR=0.490,
F (6,19)=3.85, p<0.05). 3], =3 3of|A] ‘12|7]9] oj&f¥
(t=-4.16, p<0.0D)¥} “FZH/AE AgF(=2.60, p<0.05) &5F
fHo] Aol ©-& S4L FolaiA sl £ CDT

23 BAES) 98 S APek Kot
&

1 #

B QI CDTE] oFd 1 W3 $AL B3] 2@ o4
of QX Age Awn, 2@ FAe] CDT o B 8
Seafo] o] 91X 71 W 2R FAT ofEA Telsol
QLA S ol 17 5}k

2@ S BAFARY CDT F2 0 2% 44
A3 Ak chea} 2k AR, PR Sael 29y @
Aol AAFEAIEol vls) CDT) 3714 27 9 F3olA
RSP 2 54 M, o= MY AFEI} PAlsh
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Table 5. Partial correlations between qualitative performances of clock-drawing test and performances of neuropsychological tests
in schizophrenia group
Size GD SB CD SP PER
0.09 -0.01 0.06 0.01 0.40* -0.25
Immediate recall -0.24 -0.07 0.11 -0.24 0.16 -0.23
-0.19 -0.23 0.07 -0.35 0.23 -0.38
0.04 0.00 0.04 0.33 -0.00 0.06
0.10 -0.19 -0.11 0.27 -0.14 -0.00
0.00 -0.18 -0.34 0.10 -0.40* -0.05
0.24 0.12 -0.40* -0.08 0.19 0.03
Total number 0.06 -0.39* -0.16 -0.16 -0.38* -0.22
Concenfration performance -0.06 -0.45* -0.12 -0.14 -0.491 -0.28
TMT (time)
A 0.19 0.22 0.10 0.28 0.44* -0.13
0.12 -0.02 0.29 -0.16 0.37 -0.18
Stroop test
Color-word error -0.11 0.37* 0.03 0.36 0.18 0.75*
WCST
Perseverative error 0.13 0.44* 0.17 0.06 0.18 0.15
COWA
Letter 0.04 -0.32 0.1 -0.23 -0.15 -0.15
Category 0.24 0.05 0.20 -0.07 -0.28 -0.05
*: p<0.05, T:p<0.01, ¥: p<0.001. GD: Graphic Difficulty, SB: Stimulus Bound Responses, CD: Conceptual Deficit, SP: Spatial/
Planning Problems, PER: Perseveration, RCFT: Rey-Osterrieth Complex Figure Test, K-CVLT: Korean version of California Verbal
Learning Test, TMT: Trail Making Test, WCST: Wisconsin Card Sorting Test, COWA: Controlled Oral Word Association
Aapo|ct ™ et 2|53t T2 Al fidl o ofg] AR =& W7k UebdaL, Ap=-&H) vk
A AN AT, e 7ho] f2i3t Aolrh LA 3 mae rdo s e HlER et ols 2@
Asked ol AL iE 4:20] CDT 430 & vl B2 oz 3 49 Aol Yxshe Aol
B 7S AR 289 AksS tide s AAE T87]9] of e AAIY] A 249l 9, AL B 9
A3 At A5 A4t CDT Ho oA =& 4 JHA 22l 495 ulst=dl, =38 A=) 3 5
o] WAEILE” vhd, W& £E3 CDTY HAAS = Ao] Brhed A=z Aeh 58 B3 4$-= glglont 7
ARRE A5 At 0‘45111 ATk & AR AFollde L gk o s BAFEAlRel vlsl v wol Hitk o]
£ $F3} CDT 58 A}ou FoJgt Aol TARA] 95 = Lee®} Lee®9] AT Ak AX|3HE Avtolch Y
GRS AR AREE B S| DT ) FPE T A JLL YA S AR 5, £4, vl o
AT Bne 9 Seo A 1% ) 66 of | A Aol Qe A9 lujate, rEstol A Bkl
SRl AFEES] 4% CDT =349 A B =7t RA Yt AlX SshA s s i%i AdA Qo 2 gl
A%t di4o] Dasiokal YWarskar ek A EA AdFE HQl =AY SRS S AIA AA el KHUP
A, AR ol 23 Shfto] AAFE AR CDT - 7Hd] Avks 2l b= ©x] 3io|glor, vz o
o] &% 7% T 1719 ofgl&, Aa-&uh ukg, THEA o Sk ARkl iRk g A AR Heloh & =Y %‘r
237, BHEOA Fo5A B W eRfE Hlth 2eu A A= 239 dolE ARE AA YA S AY, & U
it 0% £ES SAT FUSHALS AN Ak 2@ ehlie sxbol Ho £HS 12X g 5O 0 RE W
SHApto] A E AR T12)7]9] of#Foll A oAl B o] HYlEH, ol AlA Aol it iE FEEE AlAI9
e oRE B 2AY 50 0F 4L ARHe A7k oulE Rojshi uhsat BEE eR7F wekths A
A NEA A 9 A ZS, ‘30, gy omjate, o]= A13) A+ |5l Axto|ct >

E
2 AbEHEY
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Table é. Hierarchical regression analysis for performance of clock-drawing test and depressive symptom in schizophrenia

Explanatory variable Predictor variable B t R? AR? F VIF
1
Education 0.07 0.36 1.04
IQ 0.04 0.39 001 001 017 1.04
2
Education 0.17 0.80 1.22
IQ 0.00 0.00 1.21
Free drawn conditions -0.17 -0.53 0.11 0.10 0.89 2.79
Pre-drawn conditions 0.36 1.06 3.25
Examiner conditions 1.05 0.42 1.74
3
Depression Education 0.01 0.04 1.63
IQ -0.03 -0.17 1.63
Free drawn conditions 0.27 0.69 7.30
Pre-drawn conditions 0.25 0.70 5.94
Examiner conditions 0.07 0.33 2.31
Size -0.23 -1.42 0.60 0.49 3.85* 1.28
Graphic difficulty -0.88 -4.161 2.09
Stimulus bound responses 0.03 0.11 2.91
Conceptual deficit -0.10 -0.48 2.09
Spatial/planning problems 0.68 2.60* 3.25
Perseveration 0.19 0.92 2.09
*:p<0.05 t:p<0.01
23 F22) CDT 2 % 2% a3} 9l 7] Afole] el Zlo] a7 2700141 <o} 7jojo] Tojah
TS SAT Ak v 2k A, 4 Aol Ao R si4E 5= Qled, ole AAE 2™ W B AR
2@ 2Ae] CDT A4 127] 220 ¥t A3 7k wisidoll A%k, Alle) A3t 5448 9 of g vhsg
olo] 7]of, Fo] Wl /)5S 2YHe AMSh feRE T T 1 tha] Akl et FRE QB sjof sH 719} o]
& Bglon, o A 2AANE ATt 71, ol 7190 2 "asirtal ¢ Freedman™9) $% ﬂr AR|RIT}, G=sto|H
ol 24ek AFAAASE froleh Aol veldth A BRHES e 7 ¥ 94 AIAE Matsuoka
AA v 28] 2R AE o] 719E SAsHE A Y2 AAY A E el Aol SR 254 (right
@A e} &-0)3F Alto] Lrelytt) posterior temporal lobe)¥} H&AE|o] QIrfil KI5 =H],
CDTE= chakgh Q1A 7)350] @75 Patol 0 3712 Sl FEFAS A7k 7lele] sl 371 Fo)8 o
274 WE AN A9 AR 2] 270] o]F 2759 Wb W RYR deiA Qo Ea Seidl 57 A
ANE BE EFBA Qo] FHR ZUOR 4% fafe]  fajel uh g 12k o) 719l et S oo}
ol®l Q1% 7)50] $AIE|T, £AtElo] Qlex] Thio] 753t (bilateral hippocampus)?h €5 8L HHshe 95 &
oh Ao g A4 T1Ej7] 5ol f ANl 243 AA HE - A (right globus pallidus)©F AaE o] Jltkal B sk,
5 O8] 2A0A a7 ANES BE ZgEl e B4, 23 10 CDT 23 o7 733} AAlR AL
o, ol= 7 A< (testing the limits)9] 7@ AR Axpoll  oFe] S v E Ay, ofF 277t ofd Q1A 7]ed)
EIFAR Aoz, A 27004 Ak B4 7)ol 4 "] Aol et FAIA ARE Al o ASiH: 9
of WIBIILAL Bh ThE 7150] WS wol FRa] WA & Sol, AF-4uk vk Hug o)} ohd A7l 5
7] 2 Ao oAl A9 AHEE S ek whakA] Al FollA A E shs AFO R 114] 10804 1082 AlA9]
Ale) 9, 5k vhEg 1R TEj Zo] aFEl 2eld 52t 27 ok 108 FkelrIA JEls A9t fEAe el
L AB7E 71, Qo] 719, e, Warlse] BE pefata) ), ¢lo] v|ele ZAsH K-CVLTY ofuld 24 ulgat
v serheh oHERRS T wje )R BT Ul B AR Yk o) AF-4ut wkgo] ofE Hug 7]
2] 719, FE7} F= Hofshs Ao= Helr) ERt H}g ofgh uf ou|AQl Rz FofAl Shgshe Aefol 2ol §
24 Korean J Schizophr Res 2020;23:15-28
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