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Objectives The CLOX (an executive clock drawing task) consists of an unprompted task that is sen-
sitive to executive function (CLOX1) and a copied version that is more dependent on visuoconstruc-
tive function (CLOX2). This study aimed to explore the effects of age, education, and gender on the
performance of the CLOX and to provide normative information on the test in the Korean elderly.

Methods We administered the CLOX to 608 community—dwelling healthy volunteers aged 60—90,
excluding people with serious neurological, medical, and psychiatric disorders, including dementia.
Multiple linear regression analysis was performed to assess the relative contributions of the demo-

graphic factors to the CLOX scores.
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Accepted August 5, 2009 and gender also had significant effect on both. There were significant interactions between educa-
tion and gender for both CLOX1 and CLOX2. We also found interactions between education and age
on CLOX2. Based on these results, we created normative data for the CLOX, stratified by age (60—
74 and 75—90 years), education (0—3, 4—9, and 10+ years), and gender.

Address for correspondence
Dong Young Lee, MD, PhD
Department of Neuropsychiatry,
Seoul National University Hospital, | Conclusion Our normative data, based on a large, healthy elderly population, provides accurate re-

101 Daehak-ro, Jongno-gu, ference information on CLOX performance and should be very useful for proper interpretation of
Seoul 110-744, Korea CLOX scores in the Korean elderly. J Korean Neuropsychiatr Assoc 2009;48:437-446
Tel +82-2-2072-2205

Fax +82-2-744-7241 KEY WORDS CLOX - Norm - Elderly - Korean.

E-mail selfpsy@snu.ac.kr

N = 713 el ™Y CDTE the E-Eel wisl 43
A ek AAAILY QA7 5 ARl Q&8hA] 92 AL
A A 12 713AHClock drawing test, ©]8F CDT)+ H] & B5F ASHA AR Foqdh = Qlo] Eabsl A7z

o F

WA GARE el 2EEl SRjels] A8 4 Qi A AFE AlRel] ofele: QakEgolLt ofskl T FelA Av)

Copyright (© 2009 Official Journal of Korean Neuropsychiatric Association 437



J Korean Neuropsychiatr Assoc 1 2009;48:437-446

= HIEE QJIA7Isel ] Aol golsh, 53] d=3}
o)W (Alzheimer’ s disease, 0] 3} AD) Aol A X|ujj2]
To W ARAEH Frel| {83 =y EA de AREH
Oi %q_.l.m 7

HAAHA A ZL=] 71734l diste] 1570 o)/de] HARY
o] s glom, st A FolA= A=2 F
F(el 2 Rl HARA o] AAIZR)7] e wEke)r), 2EE
= xﬂ ]g A]7]- XHX% /\] J_g:] oxN = 74/\].0] x%%_ ] XHX%
Hhel xjo17} gk CDT =3 ‘*ﬂﬁ A Aol whet Al
Alell tisll 7H AL 9= 719s I8 oA R Al she
o] g0 7 B A|ZAI 8% (visuoconstructive praxia)
2l A87]5 (executive function)& H]E3 TRofst J
o QAE Aew MO gy sutEle] A
AdelA AREE AL Sl th-2e] CDT HHHE 3 <l

7152 FFAR AHINEE wHde B A I e = s
nhz Esle] PrlelA e e

Royall 572 Q14715742412 CDTY f-84d0] A
ZHd s 2 Ae7]52 wiedell Qlthal K1, o] 7 714
A7 55 THeste] B2 = loHA 53] AV es
R} sl kg d 4= 9lE CLOX (an executive clock
drawing task) & 7|elaith CLOXE AlAl18]7]9] A8
71 QAE FEE7] $l8 CLOX1¥ CLOX29] + F4&
o% FAHESITE CLOX1S oW A% glo] vlo] Sl
ArAell AR Aol whet A A 22715 Aldshs A
o7 ARrsH ANATAEYE s T ORI 2R e
HAEE SHARRE 2w AAL] AN e, A7), Al
ol LA, =2 ) s AYskal iAEof gt
v AellA 53] AWrles wigtetA Wk 4 Qlok
CLOX2+= AP I3 AlAI"S Jd= wet 28e
AAEA A7)0l & JEFoln] FE AW TS
nkedsith? HA7A) CLOX1S Ad7)s J71E FE23 0
2 A% CDT HER defA glom, CLOXE
258 6709 CDT AHEES vlwe Aol CLOXl s
A5 7t w8l o] v HEFel| nls) Bk 5
3 RAow WaEgh?

CDT 8 & QA7 Is3AKS} viRZHA 2 Q11814
Helof o3l Jaks W= Z0=E Ud#A Qlck oy oq:r“ﬂ
Al CDT “relel] digt A 9 &he 9] fojgt Jafo

93 416719 ww o:]:[Loﬂ/\-l_‘:_ Aol o33k wal 8-931)
chY CLOX Frel] vk 18t wicle] el et
@7 Aol R ATl Hehat Aol Fol

ggo] wagl v Y
CLOX & 432 gviA Bk Slsile A3

438

# w1 \7h 9k Royall 57& 6zﬂu qug (Jﬂ%
A 24414345 o= ¢ CLOX g d3E &
AR 5 gl sfdehs ek A4 (CLOXI : 10/15,
CLOX2 : 12/15)F #AI% nt 9lon, ol Ay} 3
FEo] A3 v wolEelAl 1R Agalr)i= ot
webA] 2 AfellMs A, CLOX Aol da3ks m]A|
=g, S, g g Qe Wl st E
<l
9

o
2

CLOX 491 #2I3 #le] gl 202 sHeldl wal
2 ARsslel CLOXe) vlgh @57 wolelAle] 84 i
& T34 sk

rr

X

iy

AN

L
IE

CHadxte| M

E T gidxl= 20039 3€5E 20059 2€71A] A
A Hetol TellA] A AL Q1S g o R AlY F
QA A7 T2 el Foidt 604 o) mRls
Fos A=

A RSl A =3 Consortium to Establish a
Registry of Alzheimer’s Disease (©]&} CERAD) 2AE
7o) o)A Ete] AT AEClel o%t WY FH 9 A
/\])\}EH 74/\]. o]fsl;d 74/\} ol Al ﬁslx% 74/\} @AM{ el /\}
G e By, 9 94 5 A 5= 23S Y
7L, ¥ CT w2 MR} A5 glar, @9k CERAD A1
AABFEE o) 23 8714 AR HAF = Aol

AL 16%F 953 HAE o|FU7IAAL 1HeldAald

BhAL, RolEE10 1AL, ol e gL, ol B

QAL FYEEAAL U ISR A
3Py el A7l W QPRF A sk
el e B PRE Q7] 9 A =S 2

Qs AREeI} A § A e waAele] Wk
AL, ol BB AnE SAR 49 olge] 3
s B} Wik el 5 mEAE Sk Uy

it

712& ke A Qs 1 AT diRkE sl
t}, B Ao A+ Diagnostic and Statistical manual of
Mental Disorders, 4th edition(¢]&}F DSM—IV)®¢] 713
of W& A, &3:E W 7|t £4 FE, ATl FF
= 1A F e FFAAEA A% Fe 25 Y T
Al o

3
9% 2 U B8 AN YR8 A
o}

0

=

- =2,

<9 HiAIES A8



=20l0AM el cLoX HARFE I SGKim, et al.

Teit wesol BE A WY W g, A7

Mol gl 9ad, Beld nALS Fu w1 A

s7) glgieh. ole] 7% WSSk thR 608To] &

Aol T, LE AT OPIAEL AT Holol F

e B e Aetigmyd Avaesase &
H

CLOX Algtn} xH=

CLOX* CLOX13% CLOX2% tholA] glom, the-9
Axtel] wEl A EQITE: CLOX1S ¢4 Bl Fo) 5 A4
5 gl Al “14] 4582 THIIIEE AJAE st
T8 BAA Q. ool AREE o1 4 EE AAW
of vha =AE YoAle Bt AAE H olF 7Y
sl sIQlth CLOX2+= ofn] 134 Sl o <ol HARE
7} AR AAE Z22EA gl A 1 e AARES
& 5 @EF Il AARPE 29 AAE adE w1

E5 AAJEI8itE CLOX = ofet Al 4l= 74T 9 CLOX
£ Algst A3o] Wl BEshe A8 el st
Aearel 2ksAtel] sl Alsl - AT CLOX ] AW
of st zkekek A e} 2tk CLOX1% CLOX2 &
T s 157) 55 Brkete] DA AlAIZIR
Hakebs 7F el disl 134 & o AkRkES o A
o7, 0flelM 1537k e] A= Brisith 16712 3%
SollA A2 37HA= ARk AlAIS] EA e, the 7714
Aol ¥ w2, WA 57 AlAluEs A1 9 A
2k Al et o R F/dE o] gtk dh=olwt CLOX
9] 79 dol¥t CLOXS] Al AARk-s F4d8] uf
2} Wetelle). thl Yol CLOX S “ge] A7) 1 inch
B FY7F FEoA o] @]9l ‘inch’ & F=ileil)
B} 9453 ‘em’ ©E tiAlsle] o] AHo] 2.5 cm
B} FuUz7k 2 wekslgit), 1 9o FEEL oojut CL-
OX9] Ais Tl wcksich dh=%F CLOXS -8
H-Zof AAE ] 9t}

=
L
L
gul
[e]

¢

BRIt Mzls

7P TS o) SAstel el i 9
A e Qe gnE 94 Rehs T oWl B
RIS, 1 F % Aol thdAel thste] CLOXE: A
Yshin, F 7Pk ohgAe] CLOX A3HE 244 597
o= gk

, B, A 50 71 A9l _lekA] wiqlEe] CLOXI1

3} CLOX2 7 Aol mAlt 98 #4sign 9
A welo] ZAb Al v 93 wEglEAe

BT, U WAR 7 melse] thE wal

#H(60~744, 75~904D), 3 (0~34, 4~6, 7~94,
10~124, 13 o)), AJH (=}, F=b o] Favel 4%
28-S rleisick g9 A9 sElukeke] At wSAA
off oJgt ol weEk 5719] o EFSIITE 1EL, 2
S 7171 632 A e AT #He RlEhn=
157, 25.8%)°] 3\ olste] ¥& 711 QI%lar, 4~6d
o] shes 7H wlEel vlske] felsiAl W CLOX &
5 Y] witel F #(F, 0~34, 4~61) 02 Ly
of BFIE TukeyHs &3l AFFHAS Algsiolch
CLOX Agre] H7AE A =S $38 Pearson A4S
AlBBIITE 2 ATellA AlsE BE Bl 4 SPSS
version 12.0 for windows X213 (SPSS Inc., Chicago,
IL, USA) & AHE-3F3IT

2

el 717 B4 gk ks
% 1o AAE] ik WAl AFoidA 6089 ] it
& 71.2+6.4d0130a, HAF Bt A% 71.8+6.4, o
et A9 70.6£6.43 02 Fxpe] Hy o] oJxjn
Tk =9hh(t=—2.2, p<0.05). A& thadx} BzojA
65~79A4] Aol 7P W&t} st
v (FAF 74.1%; 1A 70.0%), B 7+ f9]3
= WolA] I ?=7.7, df=5, p=0.175). AA| o}
Ape] it e 7.1 +5.0d0]%l 1, HRke] HeEe
Odog oz} H#ely 5.7+4.5d4 nls) F28)
Al =Sk (t=-9.35, p<0.001). & i EZoAE= o
2ke] 739 F-8ko] nlgo] 20.8% % HA2] 13.6%X T} =
A Ve s & AAE R ojzfe] ko] gxlef nls| #jst
g o]l 2 B¥E Yepith(1*=77.2, df=5, p<0.001).

©

©
(@]
I+
e~
©

www.knpa.orkr 439



J Korean Neuropsychiatr Assoc 1 2009;48:437-446

A dPdRke] H+ MMSE (Mini—Mental State Examina-
tion) A4 24.8+3.2480]1 1, FA}2] MMSE A457}
AR FYeHA ¥ =4tk (t= —6.21, p<0.001).

HIRIZE MR

B Al FHIsE w9l FollA AR AAE 2470
tiate] CLOX13 CLOX29] 7t A =g 313tk
CLOX1, CLOX2 R H7ERE 22| 27F 352 Z1 o=
ERTHCLOX1 : r=0.926, CLOX2 : r=0.837)

CLOX Z=~off chgt A,

CHHRINEA A 5, 8t 747} CLOX1, CLOX2 A
Fob fFolet g S Hof Aol We4E(CLOXL [ r=
—-0.22, p<0.001 ; CLOX2 : r=—0.27, p<0.001), &&o]

a2, o] 33

Table 1. Demographic characteristics of the subjects

Men Women Total

Number 228 380 608
Age (yr) 71.8L6.4* 70.6+t6.4 71.2+t6.4
60—64 31 (13.6) 1 79 (20.8) 110 (18.1)
65—69 68 (29.8) 98 (25.8) 166 (27.3)
70—-74 51 (22.4) 96 (25.3) 147 (24.2)
75—=79 50 (21.9) 72 (18.9) 122 (20.1)
80—84 19 ( 8.3) 26 ( 6.8) 45 ( 7.4)
85-90 9(39 9(24 18 ( 3.0)
Education (yr) 95149 5.7%4.5 7.1£50
0 13(5.7) 88 (23.2) 101 (16.6)
1-3 14 ( 6.1) 42 (11.1) 56 ( 9.2)
4-6 60 (26.3) 131 (34.5) 191 (31.4)
7-9 34 (14.9) 50 (13.2) 84 (13.8)
10—-12 52 (22.8) 43 (11.3) 95 (15.6)
=13 55 (24.1) 26 ( 6.8) 81 (13.3)
MMSE 25.7+£2.6 242+34 248+3.2

*: Mean=£SD, T : Number (percent). MMSE : Mini-Mental State
Examination

%%—’F%(CLOXI :r=0.48, p<0.001 ; CLOX2 : r=0.41,
p<0.001) A7} A VERsiT “e& 27} CLOX1, CL~
0X2 A BFollA ofztit} %2 F8le8S HATHCL-
OX1 :t=-7.81, p<0.001 ;CLOXZ 1 t=—6.49, p<0.001).

U A 3|78 AyolE CLOX1, CLOX2 A4+ &
A= oqed’ -&Eﬂ Htﬂ Ei_oﬂ ,]5H _n,/]ﬁ} O:]?S]:——— k= 74_&
velsth dAME v A3 A A R 20 et
onjr o]:rszLzﬂ Hol %—oﬂ}q z‘fLao] CLOX1, CLOXZ-J ]
ol 7HE 2 JFS vXE RowE YeR 747} 30.9%,
24. O%Q /Hngaa 9};} eﬂ u] /HH:]'J o:]zsk_‘ /\]—];HFH
o7 Zgrom 37 e] 79 CLOX1, CLOX2 #<=e] tha}
o 247} 2.8%9}F 4.9%, 2382 735 1.0%S}F 0.9%2] 47
& HERTh

CLOX A=l ﬂw e WJIES] Fave} st
42 A5 A8l AHEAREAS AlEITHGE 3). CL-
OX1 5ol thisle] A% (F( 58 =7.596, p=0.006), 8=
(F 4. 589=33. 135 p=0 000), ¥ (F(, 585=9.796, p=
0.002) EF a5 YeRitE CLOX2 Aol

Table 2. Stepwise multiple linear regression of age, education and
gender on CLOX1 and CLOX2

Variables B SE(B) B AR2
CLOX1
Education 0.30 0.02 0.497 30.9
Age -0.09 002  -0.9" 238
Gender 0.70 0.23 0.11* 1.0
CLOX2
Education 0.17 0.02 0.42" 24.0
Age -0.07 0.01 -0.24" 49
Gender 0.42 0.15 0.10* 0.9
# 1 p<0.01, T :p<0.001. CLOX : An executive clock drawing task,

B : Regression coefficient, SE(B) : Standard error of B, 4 : Stan-
dardized regression coefficient, AR? : Percent variance explain-
ed by the each variable, Age and education were entered as
a continuous variable, and gender was coded as 0 and 1 for
female and male, respectively

Table 3. Analysis of variance for main effects and interaction between age, education and gender on CLOX1 and CLOX2

Tost Main effect Interaction
Variable F Variable F
CLOX1 Age 7.5961 Age X Educatioion 0.358
Education 33.1357 Age X Sex 2265
Sex 9.796" Education X Sex 7.209%
CLOX2
Age 87977 Age X Education 2.697*
Education 329517 Age X Sex 1.806
Sex 6.126* Education X Sex 47867

x 1 p<0.05, T :p<0.01,

F : p<0.001 by 2x5x2 analysis of variance (ANOVA). CLOX : An executive clock drawing task, Age is

categorized as '60—74 and 75—90 years' education as ‘0—3, 4—6, 7—9, 10—12, and =13 years' and sex as ‘female and male’,

respectively

440



20102 CLOX HAHE | SG Kim, et al.

EHé‘Hj\iE Cﬂ%(F(L 579):8.797, D:OOOS), 6—11—‘?—:11 (F({ 579) =
32.951, p=0.000), “JE (F 1, 579=6.126, p=0.014) °l|A]

Solst FadE Btk sk HMoE 7k Al g
< CLOX1 Aol digte] stz A Zhol] f-2)st A%
2Z-2-0] QIATHF 4 585 =7.229, p<0.001). CLOX2 <ol

el st A4 ([ 579=4.786, p=0.001), &=}
AL Fy, 579=2.697, p=0.030) 3] & 2-go] 23t
Stk CLOX1, CLOX2 Fl<rell thal] 8= 2] Fa7} vief
womg SEFE(0~3, 4~6, 7~9, 10~12, 13 oAb
off tiafl AS-78S Aldsit CLOX1, CLOX2 55 0~
3, 4~6, 10~12d 59| s 7l F% xol=
ERlom, 4~61d3) 7~91d Alo], 10~1213 13 o139
S ke fod Afol7t §isith

CLOX1, CLOX2 Aol thst A= o] Fautel dedsio]

Agrsol el AR e AldE A3 CLOX1, CLOX2
Ay B 70~744 A8 75~794 AHT Afolol| &

Table 4. Normative data of CLOX1 : mean, standard deviation,
median and range from the 5" to the 95" percentile
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Table 5. Normative data of CLOX2: mean, standard deviation,
median and range from the 5" to the 95™ percentile

Education (years) 0-3 4-9 =10 Education (years) 0-3 4-9 =10
Male Male
Age (years) Age (years)
60—74 n 17 54 79 60—74 n 17 53 79
Mean 12.18 13.30 13.70 Mean 13.65 14.51 14.65
SD 1.380 1.656 1.667 SD 1.222 0.800 0.920
5th percentile 10.00 10.00 10.00 5th percentile 11.00 13.00 14.00
Median 12.00 14.00 14.00 Median 14.00 15.00 15.00
95t percentile 15.00 15.00 15.00 95th percentile 15.00 15.00 15.00
75—90 n 10 40 28 75-90 n 10 40 28
Mean 11.00 13.13 13.57 Mean 12.60 14.20 14.68
SD 2.906 1.588 1.501 sD 2.951 1.187 0.612
5th percentile 4.00 10.05 11.00 5th percentile 5.00 12.00 13.00
Median 11.00 13.00 14.00 Median 13.50 15.00 15.00
95t percentile 15.00 15.00 15.00 95t percentile 15.00 15.00 15.00
Female Female
Age (years) Age (years)
60—74 n 84 135 52 60-74 n 83 135 52
Mean 8.93 12.96 14.31 Mean 12.33 14.33 14.87
SD 3.773 2123 1.039 SD 2.395 1.252 0.397
5th percentile 0.25 8.00 12.00 5th percentile 8.20 11.00 14.00
Median 9.50 14.00 15.00 Median 13.00 15.00 15.00
95t percentile 14.00 15.00 15.00 95t percentile 15.00 15.00 15.00
75—90 n 41 46 17 75-90 n 39 46 17
Mean 7.71 12.00 13.35 Mean 10.36 13.59 14.53
SD 3.757 2.231 1.766 SD 3.056 1.707 0.717
5th percentile 0.10 7.35 10.00 5th percentile 5.00 10.00 13.00
Median 8.00 12.50 14.00 Median 11.00 14.00 15.00
95t percentile 13.90 15.00 15.00 95th percentile 15.00 15.00 15.00
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