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A Standardization Study of Children’s Color Trails Test(CCTT)

Hoon Jung Koo, M.A.” and Min Sup Shin, Ph.D.?

YDepartment of Child Psychiatry, Seoul National University, Children’s Hospital, Seoul, Korea
IDepartment of Psychiatry, Seoul National University, College of Medicine, Seoul, Korea

Objectives : This study was conducted in order to examine the reliability and validity of the Children’s Color Trails Test
(CCTT). The objective of the study was also to provide the Korean normative data for the CCTT.

Methods : Normative samples consisted of 766 children and adolescents living in Seoul and aged from 5 to 15 years.
Eighty children who were diagnosed with ADHD, based on the DSM-IV criterion, were recruited from Seoul National Uni-
versity Children’s Hospital. Among them, 46 ADHD children were receiving medication, while 34 children were drug-free.

Results : The scores of the CCTT were significantly correlated with those of the Stroop test. Three factors were extracted
through factor analysis-visual tracking and cognitive flexibility, distractibility and susceptibility to interference, and simple
attention and impulsivity. The completion time of the CCTT for all children tended to decrease as age increased. There were
significant differences in the CCTT scores between the ADHD group receiving medication, the ADHD-drug free group
and the normal groups. The CCTT also showed sound test-retest reliability. These results confirmed the relia-bility and
validity of the CCTT. Finally, we provided the Korean normative data for the CCTT.

Conclusion : These results suggest that the CCTT is a reliable and valid test, which can be used to assess frontal function

related to child psychiatric disorders in Korean children.

KEY WORDS : Children’s Color Trails Test(CCTT) - Standardization - Reliability - Validity.
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Table 1. Age distributions of normative sample

Total 5 6 7 8 9 10 11 12 13 14-15
Boys(N) 373 33 39 32 39 31 32 53 44 30 40
Girls(N) 393 35 34 42 52 40 43 35 25 39 47
Total(N) 766 68 73 74 91 71 75 88 69 69 87




OFS 4 MZ ZiAjo| BES} 17

71 ADHDZE Ak ofF 80402 AR, ol
ZF 468 ZAF AA] BA] 171E oAt oS Egsly gl
A9 oFsEolH, olF F 318 67%) L ZXEH concerta)

& 83 Uz ZMeHconcerta) o HUE(penid),

T+ g2 E (risperidone) & 87 B-83l1 Qe ok
o] Z}z} 13%4(28%) T 2% (5%) 01Ut Y= 345& 3
ol AL HES 27 BAEE BT oG2S 43R gL
eIl

2, 9HA

1) o' M M2 HAKChildren’s Color Trails Test, CCTT)

CCTTE BF 45 A8a 2 Agog FAH0 gict.
& AlgelA AL WS FE3] olalisid & Al AAlE
Rt FARRE Al el Bi7ReA A Fhe T2 Al
E AgE FolA uA g1 shedt wE 9 Al 9F
S Ao A1 Mol 3t AT v X3
& gEF

CCTT 13 (CCTT-1D < 71&2) A= o7] AL AgH &
A3l =& AR Zot Y& Aolx (1 -2 -3,
CCTT 28 (CCTT-2)2 A AUE sty A(EF
Al - =2 > B3A3-) & Ao} 7haA dAZs)of
th 3 Fo] AAT ORE FH(2A 27 A Faln
2FE ¥ Eok

ol 7= 9 M| AHAe] vy AR A
25 ‘22l 4 25 (number sequence error)’ $F 99 £
A Aok Aglol 2 A2 Yo7 A A9 A
=4 2F-(color sequence error)’ & Wz 4 ot

AR FA 9RANA ETT g tA] 94
=S gtk Wk 10% ol A Rty oW A
7} QFE L& gEietHE). FAE AFEA 948
H7ERle] YARHE) B % oF St Ak EAA7) =
o M AEE vE AR} 2] AR F 7RG AN
o ¥} A®E CCTT-13 CCTT-2¢0 288 & ¢4 4
A-E 7R AR [vE 24 A8=(CCTT-2 ¢
AN 9AF-CCTT-1 A1z - /CCTT-1 &4
AIRE 3], Aol 7] A®= CCTT-28 CCTT-19)
SHAIRE AR Aol 2 ARSIt

2) AEE HAK(Stroop test)

2EF FARe CCTTY 32 BHEEE o] Ssky
AANEALE ol 1179 4E st Stroop'?ol A ¢l
= A% 4 olFE Yt JolA doluks T @ ¢

93 AT 3] s A AALE, & A 2
A TE RV} Sl olsg AEE AN wo] FA}
(Stroop Color Word Test) & A e} vlalF® 7} o
A BZ33 AAE ARSI o] ALY 2% 1HHo7 A
Alg A AFAL AR EE Dol F 76, A H .66,
AA—cro] A 7290 ¥ Stroop A AA] W
thed Aok w7}, 25, migolgle Mo| gl APt A
&7 doFl=(W), XBAIZ W, 25, 3139] Ho] Fazl
A FEE(C0), SR AA A Ago] GAEHA] o A
o] AN FH=(, WHolzhs X4 Aol A
£ A CWE 72 XA Hedl, 2EF AAlME
dole] 523} Abziglo] Adellnt Whg-slojof gt ALY &
ARE 452 Yol glo] Wizt ZAke] Froln AAt-doizt
=9 A F(CW) oA 8 Jt=8 A0 F W Aol
A7 Ak

3. o7 9 % AR

T Aol T ol A%, sugd shd ¢ ¢
S 991S B3l RR9 ke 4L F ARSIt 4~67
o] AL #lF st SAA EL sgael 1018 3
AFE AAETE ZAREE oA AEs AL &9 FS §
B5 2o} A Aest g9edix 1d o) 9 74 AR
o] 3= 8oz FAHYE Y AR okFe] g Aot
Aaw} el Ae) ARl JPEE o R HARE ARSIt

oFgollA HARE AAE7|o] GA AR ZAE A4
4 AR 22 A5l A4S w7k Fh85iTh A
g AN 9T g7 SRR T oF U A
Ak BRA 0| BZ HAMIAIY ARL v|nF st v
o YAAE CCTTS] FAARE AZEE AHE3A &%t
Ak B dFelMs 24 AARPE A28 FAAL GARE 2
AT APES A e LF/E AFRISH: BAE
ARt

4, Rg BN

A3 752 SPSS for Windows (version 12.0)& ]
£33tk FE HIEE Yoliy] 3l AEF A
BRATE AES o T4 EREE doliy] flst &
AFAE AN HEHEIRE AF5E Hd 9 AdF
A% A el CCTTY 8 z017F Y=AE ANOVAR
AFsGe) = Ads CCTTY BAE B8] Q3 t—
AFE ARGt CCTTY TS gotrr] A3l 25
1Ao7 AA-ARAL AR TE AESSch T8 AR
A (correlation analysis)< F3 CCTTS Fovst A&



i
?g
A
%
29
r o
iy

1. BT MRk

1) B3k

) F= g2

2EE AR WS S dAlste 9 #ake 94
she 59, a9 A7 AERRE TS AEZ Agshs
T8 8 A9y Fys 22 A% Ve Wtk dx
29l A734E AAlERY CCTTY 3& HYES do}
B7] flste] 2EF Akl EASTE AEASIT #4
A3}, CCTT-1 SR 2EF ZAL dof, A4 9 &)

2 o] Hele] Pearson A Al 242t - .37 (p<.001),
-.28(p<.001), —.39(p<.00D) & F9u|st & A#He B
Ak CCTT-29) ZA$el% CCTT-2 SAY AEE
ALY o], A 9 A} o] 42919 Pearson A# Al
F7v 242} — 51(p<.001), —.48(p<.001), —.48(p<.001) =
Fouigk $2 A#E Bk o= CCTT7 F8S ¥§
& A7 AR7%E B A8k glvke AL ukg
7= 2 oE, CCTTY ElYEE AFdTE Aol

2 74 833=

O 221 ¥4

CCTT7F 543t she elddt Wid 722 7459
AAE AF37] 93te] 2A8AE AR Table 2).
4, & AdelM dojxl CCTTY BE WSS AE
of tfsll HdJ$-=H (maximum likelihood) & AA|5HTE

Table 2. Factor analysis of Children's Color Trails Test variables in
the normative sam-ple (N=766)

Factor 1 Factor2 Factor3

CCTI-2 fotal time 99

CCTI-1 total time .78

CCTT-2 prompt 47

CCTI1-2 color sequence emor 41

CCTT-2 number sequence error 22

Interference index .78

CCTT-2 near-miss 27

CCTI-1 prompt —.04 -.13 -.02
CCTI-1 number sequence error 34
CCTI-1 near-miss 23

CCTI-1 : children’s color trails test 1, CCTI-2 : child-ren’s color
trails test 2
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Table 3. Means and standard deviation (SD) of Children’s Color Trails Test by group

Normal group ADHD on medication ADHD drug-free
Variables (N=43)V (N=46)? (N=34)% F gis;;?;
Mean(SD) Mean(SD) Mean(SD)
Age 8.9( 2.6) 9.0( 2.1) 9.6( 2.1) 1.02
CCTI-1
Total time (second) 16.9( 3.3) 23.4(13.2) 29.1(19.5) 8.23" 1<3
Number sequence error 0.0( 0.2 0.0( 0.2 01( 0.3 0.87
Near-miss 0.1( 0.4) 0.2( 0.5) 0.1( 0.5 0.65
Prompt 0.0( 0.0) 0.0( 0.0) 0.0( 0.5 1.30
CCTT1-2
Total time (second) 46.2(12.9) 52.9(19.8) 71.7(34.6) 121t 1,2<3
Color sequence error 0.4( 0.7) 0.6( 0.9 1.2¢ 1.1 7.08" 1,2<3
Number sequence emor 02( 02 0.2( 0.1) 0.1(03) 2.40
Near-miss 0.5( 0.6) 0.5( 0.8) 0.6( 0.8) 0.38
Prompt 0.0( 0.0) 0.0( 0.0) 0.1(0.7) 1.30
Ratio interference 1.7( 0.5) 1.5( 0.9 1.6(0.7) 1.09
Difference interference 29.3(10.7) 29.4(20.3) 42.6(21.2) 6.78* 1,2<3

ADHD : attention-deficit hyperactivity disorder, CCTT-1 : children’ color trails test 1, CCTI-2 : children’ color trails test 2, * : p<.01,

T : p<.00
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EFoA Fejud A 2t 2polE BT AR AF A9
CCTT-1 A7+ ADHD 9+ v1EL-73 AT 74
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E-8-T0] A % ADHD o9& 5473 fovldt Aol& 1
Stk &, FES E431% 9 ADHDTIM CCTT-13%
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Table 4. Mean and standard deviation of Children’s Color Trails Test variables for the normative sample by age
5 6 7 8 9 10 11 12 13 14-15
Age (n=68) (n=73) (n=74) (n=9%1) (h=71) (n=75) (n=88) (n=69) (n=69) (n=87)
Variables Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
[&))) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
CCTI-1 total time 43.43 34.41 24.43 22.34 20.87 17.55 18.76 19.09 18.42 15.01
(second) (1474) (3.00) (7.83) (7.00) (6.08) (5.00) (6.35) (7.43) (5.51) (5.36)
CCTT-1 number 15 12 .05 .09 01 .03 .06 04 02 .05
sequence error (.49) 37 (.23) (.32) 12 (16 (23 (.20 (12 (21
CCTT-1 near-miss 15 .23 27 12 1 21 19 .23 .09 .15
(.50) (.66) (53 (.44) (32 (.55) (.45) (.52 (.33 (.42)
CCTI-1 prompt .05 .07 .00 .00 .00 .00 .00 .00 .00 .00
(12 (.30 (.00 (.00) (.00} (.00 (.00) (.00) (.00 (.0
CCTI-2 fotal time 102.16 83.08 60.82 53.48 48.50 43.10 42.05 40.40 34.74 31.00
(second) (31.13)  (25.50) (15.26) (12.80) (14.59) (12.00) 1.7 (10.90) (6.84) (7.18)
CCTT-2 color 1.32 1.20 .69 .60 A 47 36 54 28 21
sequence eror 1.3 (1.20 (94) [€%))] (.67) (72 (.66) (.76) (.54) (44
CCTT-2 number 12 07 .00 .08 01 07 .03 .03 .00 .00
sequence error (.33) (25 (.00 (3N (12 (.30 18 (.24) (.00 (.00
CCTI-2 near-miss 40 .70 73 .62 .62 87 .43 .46 41 44
(.60) (92 (.88} 79 (.83 (.84 (.64) (75 (.60) (.69)
CCTT-2 prompts 32 21 Na .07 .04 .01 05 04 .00 .00
(.68) (.44) (3N (.25) (.20) (12 (.21 (21) (.00) (.00)
CCTI-1 : children's color trails test 1, CCTT-2 : children’s color trails test 2
7 8l B e Ao 7 Hed 4Rs BE EF —
WS AEHAHTable 4). CCTT-19) SYAHF O, 0o | e
766)=64.52, p<.001], CCTT-29] YAAIZHF(9, 766)= 90 -
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CCTI-1 and CCTI-2 total fime score for the normative
sample. CCTI-1 : children’s color trails test 1, CCTT-2 :
children’ color trails test 2.
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