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A STUDY OF THE DEVELOPMENT AND STANDARDIZATION OF
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Table 1. Subjects for each age in normative group

Age(year) Boy Girl Total
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Table 2. Means & standard deviations of visual ADS variables for each age group

Age Omission Commission RT mean RTS.D d’ beta
M(S.D) M(S.D) M(S.D) M(S.D) M(S.D) M(S.D)
5 4.4(4.9) 5.5 6.9) 669.2(81.8) 197.5(59.8) 3.0(0.7) 1.0(0.2)
6 7.1(6.3) 10.1( 8.9) 613.6(81.1) 177.7(57.1) 3.4(1.0) 1.1(1.2)
7 8.4(7.4) 13.9(10.4) 564.0(79.9) 159.7(53.8) 3.7(2.2) 1.2(2.0)
8 6.6(8.1) 12.8(11.3) 520.4(78.2) 143.3(50.0) 4.0(3.1) 1.3(2.7)
9 5.3(8.5) 11.7(11.6) 482.9(76.1) 128.7(45.7) 4.2(3.6) 1.3(3.1)
10 4.3(8.6) 10.6(11.4) 451.4(73.4) 115.7(40.9) 4.3(3.6) 1.4(3.3)
11 3.8(8.3) 9.6(10.6) 426.0(70.2) 104.5(35.6) 4.3(3.3) 1.4(3.4)
12 3.7(7.7) 8.6( 9.3) 406.6(66.5) 94.9(29.7) 4.2(2.6) 1.4(3.2)
13 4.1(6.8) 7.6( 7.4) 393.2(62.3) 87.1(23.3) 4.1(1.5) 1.4(2.8)
14-15 4.9(5.5) 6.7( 4.9) 385.1(57.6) 81.0(16.4) 3.8(0.1) 1.4(2.3)
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Table 3. Means & standard deviations of auditory ADS variables for each age group

Age Omission Commission RT mean RTS.D d’ beta
M(S.D) M(S.D) M(S.D) M(S.D) M(S.D) M(S.D)
5 25.4(19.7) 29.4(22.2) 1073.2(190.0)  412.3(110.7) 0.7(1.1) 1.2(1.3)
6 31.9(20.1) 36.5(21.9) 1070.6(174.5)  380.4( 97.2) 1.4(1.1) 1.2(1.1)
7 31.5(20.2) 35.7(21.2) 1063.0(161.4)  351.0( 86.2) 2.0(1.1) 1.2(1.0)
8 21.8(19.9) 24.4(20.1) 1050.6(150.5)  324.1( 77.8) 2.5(1.0) 1.2(0.9)
9 15.9(19.3) 17.5(18.5) 1033.2(142.0) 299.8( 71.9) 2.9(1.0) 1.2(1.0)
10 12.2(18.3) 13.2(16.5) 1011.0(135.7)  278.0( 68.5) 3.2(0.9) 1.2(1.1)
11 9.8(17.0) 10.4(14.1) 983.8(131.7)  258.8( 67.6) 3.5(0.9) 1.2(1.3)
12 8.3(15.3) 8.6(11.2) 951.6(130.1)  242.1( 69.2) 3.6(0.8) 1.3(2.0)
13 7.4(13.2) 7.5( 7.9) 914.6(130.7)  228.0( 73.4) 3.7(0.8) 1.3(2.0)
14-15 6.9(10.8) 6.8( 4.2) 872.7(133.6)  216.4( 80.1) 3.6(0.7) 1.4(2.4)
Table 4. Factor analysis of visual ADS Table 5. Factor analysis of auditory ADS
Variables Factor 1 Factor 2 Factor 3 Variables Factor 1 Factor 2 Factor 3
Omission 5713 Omission .9035
Commission 9169 Commission .9079
RT mean 9533 RT mean 9598
RT S.D .8654 RTS.D .6545
e} —.9354 d —.9703
B 9317 B .9889

0 00ODO, 0D0O0(d), 000oo@)-0 00 00
000 ooooo. boob oooboo ooo oo
(Principal Component Analysis)d0 OOOO0O, Va—
rimax 0000 00O OO0OOO.

Table 4, 5000 OO ADS 00O, OO OO0OO
00 300 boo oooboo, ooo oo ooo
goooo. 0bd 10 odb oordd ob oo, o
00 0o, 000@)o oooo ooa, oo 20t d
ooo oo oo’ob obooo, boobooo ao
000 0oo oobo, oo 30 oog ogrod
OooO@)D 0D oooo.
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ug gooood goobo oo oboo oooo
O(Table 6). 000 O00-000 00O OO O0OO
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o0 oo 0oboo 0booo 0 oo oo ooo
oo ooo ooo, oogo ooo ooo ooo
uoodbo 0o 0oboo b0 ooodoo ooo ooo

(t0 —3.25, p<01 0 t0—2.90, p<Ol 0 t0-252,
p<050t0 —-4.12, p<001). 00 0 0000 00 O
00 000-00, 00, 00-0 000 000 OO0,
000 0000 00 000 00-00(MO3.83)0
00(MO4.33)0 00 00-00MO7.60)00 O
00 000 000 000 ADHD 00O O 00O
0 00 000 000 000 00O0(MO9.93, MO
9.63, MO9.03). 00 00 000 00O 000 OO
0000 000000 0 0000 000 000 O
0000 0000 000, ADHD 000 00 O O
000 0000 00 000000 000 0000
00 000 0 00000 000000 000.

00 000 ADHD OO 0000 ADS 0000
000000 0000 000 0000 00000
(Table 7). 00 0O0-000 000 0O 00,00,
000 000 00 00000 0 00000 000
0 000 00O0. ADHD 000 OO0 0000 OO0
000 0 00 OO0 000 000 0000 000
000 000 00000 0O 000 0000000
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Table 6. Means & standard deviations of visual ADS
for normal and ADHD group

Table 8. Comparison of the visual and auditory ADS

Visual Auditory
Variables Normal(nO 30) ADHD(nO 30) Varible (nO741) (nO 750)
M1(S.D)2 M(S.D) f-value M(S.D) M(S.D) F-value
Omission-earlier .60( 0.86) 1.90(C 2.09) —3.15** Omission 0.43x  0.66 1.712 217 23589**
Omission-middle  1.63( 2.33) 5.03( 5.00) —3.38** Commission  0.77+ 0.78 1.89+ 232 156.17**
Omission-later 4.20( 3.82) 8.23( 7.95) —2.51* RTmean  493.53+ 129.01 1003.27+ 164.41 4664.008**
comrplssmn- 3.83( 4.14)  9.93( 11.33) —2.77* RT S.D 130.18+ 56.69 301.51+ 104.39 1545.21**
earier o 384+ 408 259t 1.46 5421
commission-
e 4.33( 3.94)  9.63( 8.69) —3.04™ Beta 126+ 328 125t 141 NS
middle
commission-later  7.60( 4.90) 9.03( 5.49) NS

RT mean-earlier 543.62(66.72) 584.43( 87.32) —2.03*
RT mean-middle 330.86(87.65) 596.81(101.64) —2.69**

RT mean-later  499.55(85.04) 553.60(110.03) —2.13*

RTS.D-earlier  121.94(50.88) 178.60( 89.62) —3.01*

RTS.D-middle  124.90(46.63) 207.08(103.12) —3.98**

RT S.D-later 155.10(47.71) 236.43(115.70) —3.55%
<05 *p<.0]

NS : Not Significant based on student's t-test
M is the abbreviation for mean
25.D. is the abbreviation for stardard deviation

Table 7. Means & standard deviations of auditory ADS
for normal and ADHD group

Normal(n 30) ADHD(nO 30)

Variables
M1(S.D)2 M(S.D) t-value

Omission-earlier 387( 5.66) 573( 497) NS
Omission-middle  10.87( 10.75) 19.17( 12.66) —2.74**
Omission-later 11.97( 14.94) 24.50( 19.36) —2.81**
commission- 17.30( 18.65) 1623( 21.46) NS

earlier
commission-

middle 11.47( 12.51) 12.37( 1400) NS
commission-later  6.17( 5.92)  7.30(C 5.29) NS

RT mean-earlier 1123.14(185.99) 1280.34(231.95) —2.90**
RT mean-middle 1083.97(203.34) 1268.43(212.16) —3.44**

RT mean-later  1031.04(116.07) 1186.87(168.22) —4.18*

RTS.D-earlier  301.99( 72.95) 421.41(112.49) —4.88**

RTS.D-middle  322.88( 99.86) 448.22( 82.30) —5.31%**

RT S.D-later 321.62(115.48) 452.82(102.27) —4.66**
<05 *p<.01 **p<.00I

(t0 —2.76, p<.0010 t0 —4.08, p<.0010 t0 —5.57,
p<001). 00 0 0OOO 00 000 0O00-00,
00, 00-0 0000 000 O 00, 00 000
00 00000 00 000 00 0000 000 O
00000 0 0000 O 000 00000 000
0 000, ADHD 000 00 O 0000 00 OO0

Table 9. Discriminant function

Eigen- Cannonical Willk's f Signifi-

Function . 2
value Correlation Lambda X cance

1 3.53 0.88 0.22 66.43 28 .000

Table 10. Discriminant analysis of ADS variables

Predicted group

Normal ADHD
Original Normal 28(93.3%) 2( 6.7%)
group ADHD 0( 0%) 30(100%)

96.7% of original grouped cases correctly classified
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00000 000. AbHD 0000 00 00ooo
00 00 000 OO0 00000 0o oo ooo
000 0000 000 000 0ooo O ooo oo
ooOoooo, oo 0 0ooo 0o oo oo o
00 000 0000 000 O ooooo gooo
0O 000. 000 000 ADHD 0000 000 O
0000 000000 0000 D0oo ooooo
00 0000 000, 00 000 ooo oo o
000 000 bo0O ooooo ooo ooog o
O, ADHD 00O 00000 OO0, 000 ooo
0O 000 OO0 0000 oooo ooo oo oo
000 00 ooooo.

00 00000 000 00 00,0000 ooo
ADHD O0O0O0O 0O0O0O0 OO0 0oooo, oo od
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000 OO0 00 00,00,00 0000 O 00
00 000 0OO0O0.00 00 000 00 0000
0000 OO0 000 000 000 000 000
0 0OO0. 000 00,0 ooooo”®ooo o
0000 000 000 ADHDO 00000 00 3
00 D0O0O0O0 D000 00 000 000000
0,00 ADSO 000 00 0000 00 000 O
0000, 000000 0000 000000 ADHD
000 0O 000 0000 0O 0 00.

00 000 00 OO0 D000 O 304000 O
0 00 OO0 000 000 000. 00000 O
0000 OO0 OO0 00 0000 00000 00
00, 0000 OO0 0000 0 0 000000 O
0000 000. 000 000 00 000 00 O
000 D000 000 000000, 000 000
000 00 OO, 00 0000 000 000 00
00 00 0000 OO0 000 ADHDO 00000
0 OO0 0000 0DO0O0O0.

ADS 00000 OO0 00000 00 O 000
00000 0,00 000 96.7%0 0000 000
00. 00 000 933%0 000 00 0000 O
000 DO000D0O, ADHD 000 100% 000
ADHD 0000 0000 ADHDO OO0 OO OO0
0 000 D000 000 O 00 000 000 O
00 ADSO ADHDO 0000 0000 000 00
0 00 000 oOoO.

0 000 OO0 00 000 O 000 000 O
00 0000 00000 000000 000000
0 0O0.00000 00 0000 ADHDO 0000
0 00 0000 000 TOVAD 000000, TOVA
0 000 OO0 000 00 000 0000 000
000 OO0 000 0000 O 15020%0 00
0 (ADSO 3.3%), ADSO TOVA 00 000000
000 0000 OO0 000 0000 ADHD OO,
00000 0O 0000 000 O 00 000. 00
0 0 00000 000 000 00000 00,0
0 000 0000 0000. ADHDO 00000 O
00 00,000 00 00000 O, 000 000
0000, 0000 0,0 0 000 0000 000
00000 0O00.00 00 ADHD 000 00,0
0 ADSOO 00 000 0000, 00 000 00

goooo, 00 oo ooooob ooo ooo oo
0 00 00.000 ooo bbb oooo ooo
gooo, ooo ooo oo, oo ooo oooo
ug boogo ooob oo oooob ooo.
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A STUDY OF THE DEVELOPMENT AND STANDARDIZATION OF
ADHD DIAGNOSTIC SYSTEM

Min Sup Shin, Ph.D., Sungzoon Cho, Ph.D.,
Sun Young Chun, M.A., Kang-E Hong, M.D., Ph.D.

Department of Child-Adolescent Psychiatry, College of Medicine Seoul National University, Seoul

Objectives[] Present study developed the computerized ADHD Diagnostic System(ADS) in order
to diagnose ADHD and evaluate treatment effect of it, and conducted a standardization study for ADS.

Methods[] The normative group was composed of 847 children and adolescents between the age of
5 and 15(oy 429, girl 418) living in the areas of Seoul, Kyunggi-do, and Kangwon-do. 30 ADHD
children with age ranged 7 to 9 years were participated present study to evaluate the validity of ADS.
To establish the norms for diagnosing ADHD, the means and standard deviations of normative group
were used to calculate T-scores for each age group.

Results[] The reliability coefficient of ADS(Cronbach’s o) was .85. There were significant diffe-
rences in the measures of ADS except commission error between the normal and the ADHD groups.
Three factors were extracted through factor analysis of ADS, which were labelled “inattention”,
“slow information processing” and “impulsivity” . Discriminant analysis showed that ADS significantly
discriminate the normal and the ADHD groups. Percentage of correct classification by ADS variables
was 96.7%.

Conclusion[] These results put together strongly support the reliability and validity of ADS as a
diagnostic instrument for ADHD.

KEY WORDSO ADHD - ADS - Standardization study.
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