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Table 1. The contents of computerized neurocognitive
function test

Contents Syllables
Attention tests

Visual continuous VCPT
performance test

Auditory continuous ACPT
performance test

Visual controlled continuous VCCPT
performance test

Auditory confrolled continuous ACCPT

performance test
Trail making fest type A

Memory tests
Digit span
Visual span
Verbal learning test
Visual learning test

Higher cognifive function test
Trail making test type B
Word-color test
Card sorting test
Hypothesis formation test
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Table 2. The age, sex, intelligence by grade among 120 normal subjects

. Grade Total
Variables _
1.1st(h=20) 2.2nd(n=20) 3.3rd(n=20) 4.4th(n=20) 5.5th(n=20) 6.6th(n=20) (N=120)
Age
(mean+SD)
6.20+0.41 7.30+0.47 8.30+0.47 930+0.44 10.25+0.44 11.30+0.57 8.80+£1.79
Sex
Male (%) 10(50) 10(50) 10(50) 10(50) 10(50) 10(50) 60(50)
Female (%) 10(50) 10(50) 10(50) 10(50) 10(50) 10(50) 60(50)
Intelligence
(mean+SD)
MpCT$ 117.70£890 116.55+-7.39 11635655 119.25+-6.16 118.45+t541 11495+7.13 117.21+7.01
ACHT 122.10+£10.52 120.25+9.24 120.30+9.42 123.80*£5.35 124.65+6.04 118.75%t7.10 121.64+£8.26

N : number of subjects, SD : standard deviation, 1 : mental processing composite in Korean Kaufman assessment
battery for children(K-ABC), ACH : achievement scale in K-ABC, § : oneway ANOVA for MPC by the grader ;

F(5,114)=0.995, p>.05, I

- oneway ANOVA for ACH by the grader ; F(5,114)=1.560, p>.05
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Fig 1. The number of correct response of continuous performance tests in the computerized neurocognitive function
test by grade among 120 normal subjects.
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Fig. 2. The number of commission error of continuous performance tests in the computerized neurocognitive function
test by grade among 120 normal subjects.
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3. The reaction time of continuous performance tests
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Fig. 4. The spending time in trail making test type A in
the computerized neurocognitive function test by
grade among 120 normal subjects.
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11.30) 74 2] gk xfo] (p<.05) 7k A e, 23hd
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in the computerized neurocognitive function test by grade

(106.0£19.07) 48hd (125.00+£12.80) %€ 63}
W7 28H(p<.05) =ke]7F glleh. ACPTE 13hd
(84.55+19.99) ¥} 2381 (87.65+19.26)°] 33hd
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(Fig. D).

CPT AAKEY] 94K o74E shdel we) vlwsh
Az}, shdel wke} 2]t 2je]7F AATHp<.01~.001).
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13.48) % 6314 (11.50+5.97) 74 28t xjo]7} 9l
gtk VCCPTE 18131250+ 14.41) 0] 481d(3.15+
3.30) 5-E] 63hd(3.20+6.06) 7H4 4-2]3H(p<.05) =
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(p<.001) P17} oM, ACCPToME H-2J8k4] 9

k. AFEAZO)A, VCPTE 181 (573.50+51.44)
3} 281d(571.45+£56.94) ©] 481d(494.80+58.79)
HE] 681 (424.05+57.79) 7H4 f+23H(p<.05) o]
7} 9lglom, 381 (502.85+39.55) ©] 63} 23k
(p<.05) zFo]7F Atk ACPTE 138hd (655.30+
66.22) 7} 23 (666.50+51.32) ] 63hd (592.75+

Verbal and visual span
o~
1

—— Digit span : forward
—o— Digit span : backward

--a-- Visual span : forward

--o-- Visual span : backward

|

1st 2nd 3rd

Grade

4th 5th éth

Fig. 5. The performance of verbal and visual span tests in the computerized neurocognitive function test by grade

among 120 normal subjects.
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Fig. 6. The performance of verbal learning test in the computerized neurocognitive function test by grade among 120

normal subjects.
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59.79) ¥}, VCCPTRE 181 (484.35+62.21) 7} 28hd
(512.75+68.68)°] 631d(386.65=7617) 3 28t
(p<.05) A17F 12Tt (Fig. 3)

NEOVNHAAE 78 AY A2QA7RS dhdel wle} H)
w3k Ay}, shde] wle} 7218 (p<.001) Zo)7F = A
o7 vt ARFHESeIA 180 (49.63+11.60) 7
2813 (45.18+13.27)°] 4313 (30.77+6.69) 1A 6
81(24.24 £5.30) 714, 381 (35.1949.30) ¢ 531
(25.02+4.39) elIA 687 1-2]eH(p.<.05) A7} ol
© Zo% Yepdth o5 shdel met f2lek Ajo]
7} JERA] ek9kth(Fig. 4) (Table 3).
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Fig. 7. The performance of visual learning test in the computerized neurocognitive function test by grade among 120

normal subjects.
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13 (42.558.66)©] 431 (52.30+6.47)FE 63hd
(54.15£7.50) 744, 281 (46.30+7.04) 7} 38hd
(45.80+8.05)¢] 58 (55.60+6.28) oA 63hd7}
A Fo]$Hp<.05) #ol7} ASATH(Fig. 6).
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< 18hd(9.85+1.63)°] 381d(11.55+1.54) 14 6
8hd(11.90£1.68) 7H4], 281d0] 581 (11.90+1.37)
oA 63hd T 593 p<.05) Fol7F AUSITE Al 5
= 181d(12.95£1.70) ] 5813 (14.50+0.83) <1 6
Shd7kA), 28Rd(13.15+1.63) 7} 58hd0] H5-2J3H(p<.05)
21017k QIlek A3 28hd(12.75+1.55)0] 5
&hA(14.30+0.80) ellA 631 (14.35+0.75) 714]
°JgHp<.05) zel7t ATk F P 13hd(658.75+
7.75) 3 2813 (59.80+7.11)©] 481 (65.75+6.36)
ol 4] 681 (68.0014.29) 7F4] #28H(p<.05) =Fo]7}
A (Fig. 7) (Table 4).
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93.06+24.77), 28hd}
43P (58.47+16.11) ol 631 (40.46+11.40) 7H4]

FIBHP<05) Zo)7t e, 38hd(66.36+21.29)
7} 531 (45.78 £7.57) elx] 631A7FA] F-2]$H(p<.05)
zto] 7} Qiglek. @59 181 (3.97+£3.88) 0] 43hd
(1.30£1.69) A 68 (1.00+1.38) 7kA] #-2]%t
(p<.05) #Fo]7k AASUTH(Fig. 8).

ol A AALe] HESAITRS: Shdel| wlet vweh A,
wofol7], A walr], Alcte] whog]7], Alcto] Al
Wal7efl A shde] whet -2 $H(p<.001) #Fol7F 3Ll
o} ©@ol$l7] RESAIRE disl AR Aot 18hd
(19.17£4.38) ¥} 28hd(15.38+£3.40), 18hds} 48hd
(14.59+3.84) ol 681(11.79+1.63) 71, 281z}
68hd, 38hd(16.23£3.63) 1} 63hdo] 23 (p<.05)
2po17} ). AAHE )= 181 (27.70+8.02) 7 2
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Fig. 8. The spending fime in frail making test type B in the
computerized neurocognitive function test by gr-
ade among 120 normal subjects.
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Fig. 9. The performance time in color-word test in the computerized neurocognitive function test by grade among 120

normal subjects.
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1A(25.1317.64) 0] 48PA(19.09£3.29) 0l 63hd  FEIH(p<.05) =ke]7} Qlglom, Ao Mxslr]=
(15.94+3.12) 7k4), 381d(23.26+5.68) 7} 68hdo]  131d(22.31+£4.49) 0] 438hd(15.43+£3.48) ¢4 6
98 (p<.05) ztel7h AGITE Aol wojer)E 1 TA(12.41£2.46) 714, 287 (20.12£4.05) 0] 58
13(18.65+4.06) 0] 38hd(15.55+3.08) 0l 63hd  (14.59+4.17) oK 681714, 381 (19.12+9.08) €]
(12.74+2.53) 714, 2814 (16.15+2.36)¢] 681dzt  63hda} 725 (p<.05) 2kol7k Sk (Fig. 9).
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Fig. 10. The criteria completed and fofal frial of card sorting test in the computerized neurocognitive function test by
grade among 120 normal subjects.
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Fig. 11. The number of total error, perseverative response, perserverative error and nonperserverative error of card
sorting test in the computerized neurocognitive function test by grade among 120 normal subjects.
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Fig. 12. The number of error response of hypothesis formation tests in the computerized neurocognitive function test by

grade among 120 normal subjects.
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AATE ARFATAA, E B4 18hA(3.55+
1.36)0] 481d(5.40£1.10) ol 681 (5.85£0.49) 7}
%), 2814 (4.20+1.28) 0] 48doA 6hd 71X, 38hd
(4.35+1.23)¢] 637} F25H(p<.05) 2te)7t ASick.
% A= 137(89.80+19.90) ¢k 381 (82.25+
15.90)°] 431 (59.55+25.25) A 63hd (41.15+
21.41) 718 523 (p<.05) 2|7 Aiek B Hks
4= 38hd(28.70+13.77) ¥} 681 (18.75£7.67) ] -
9Jsh(p<0b) Aol7} itk & /4= 287 (27.80+
9.88) ¥} 3813(23.40£8.74) 0] 681 (16.70+6.99) 7}
FrelsHp<.05) Ae)7E Qglom, HiRs eFG 28hd
(11.95+7.94)°] 631 (5.50+4.26) 3} £-2]8+(p<.05)
2ol 7k AStH(Fig. 10, 11).
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2po]7} 3lelem, AR 21 181d(112.10+9.90)

J

o
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ek 391 AAF 32 281 (154.05+18.29) 0] 58hd
(111.50%34.37) 1A 6314 (120.90+30.05) 7}
98 (p<.05) #Fol7} gl o, kAL 4= 28hd
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(Fig. 12) (Table 5).
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— ABSTRACT Korean J Psychosomatic Medicine 11(2) - 118-136, 2003 —

The Neuropsychological Characteristics of the Elementary School
Aged Child by ‘Computerized Neurocognitive Function Test’

Jong Bum Lee, M.D, Ph.D., Jin Sung Kim, M.D., Wan Seok Seo, M.D.,
Hyoun Jin Shin, Ph.D., Dai Seg Bai, Ph.D., Jun Heob Lee M.D.

Department of Psychiatry, College of Medicine, Yeungnam University, Daegu, Korea

bjective : This study is to examine the neuropsychological and developmental characteristics of
O the Computerized Neurocognitive Function Test among normal children in elementary school.

Methods : K-ABC, K-PIC, and Computerized Neurocognitive Function Test were performed to the
120 body of normal children(10 of each male and female) from June, 2002 to January, 2003. Those
children had over the average of intelligence and passed the rule out criteria. One-way ANOVA and
Bonferroni were used for statistical analysis.

Results : In sampling of normal children in elementary school, the control of intelligence level and
strict rule out criteria were applied. As a result, although 21.1% were excluded from of total participants,
the children that passed the rule out criteria had over the average of intelligence and not differ in the
intelligence level among the graders.

Comparing Computerized Neurocognitive Function Test results among the graders, almost of varia-
bles had significant difference among the graders and especially between the 1st to 2nd and the 5th to
6th graders. In the attention tests, as rising the graders, the performance of tests were improved. In the
short-term memory tests, the difference between forward and backward tests were same as the previous
research result. The verbal auditory learning test composed of recall task and visual figure memory test
composed of recognition task were same as the previous research result using the individual power or
achievement test and also as rising the graders, the performance of those tests were improved. The hi-
gher cognitive function tests had the same results with other tests.

Conclusion : The Computerized Neurocognitive Function Test devised for adult can be used of asse-
ssing child neuropsychological characteristics. For this objective, more strict sampling criteria, control
of the intelligence and psychopathology were needed.

KEY WORDS : Computerized neurocognitive function test - Developmental characteristics.
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