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Normative Study of the K-ARS(Korean ADHD Rating Scale) for Parents

Su-Jin Jang, M.A., Dong-Su Suh, M.D. and Hee-Jung Byun, M.D.
Department of Psychiatry, Seoul Metropolitan Children’s Hospital, Seoul, Korea

Objectives : The K-ARS (Korean ADHD Rating Scale) is one of the most important assessment tool of attention-
deficit hyperactivity disorder (ADHD) in Korea. In this study, we presented detailed normative data on the K-ARS for
school-aged children in Seoul metropolitan area to put it to practical use.

Methods : The subjects were 2,397 students (1,223 boys and 1,174 girls, aged 6—12) from 4 elementary schools in
Seoul, and one caretaker of each child completed the K-ARS for parents. Children who showed high scores of the K-
ARS for parents were screened, and 2 child psychiatrists interviewed them to make a clinical diagnosis. We compared
the mean scores of the K-ARS for parents between ADHD and normal group, and examined the percentage of correct
classification.

Results : There were some differences in score of the K-ARS for parents according to sex and age, so we presented
continuous normative data with T score and subdivided cut-off points for ADHD screening. Interviews with child psy-
chiatrists using DSM-IV criteria were performed to test diagnostic validity, and the difference in every the K-ARS for
parents index between ADHD and normal group was significant (p<.001). Using 3 different cut-off points (80th, 90th,
93rd percentage) , the accuracies of ADHD correct classification were 67.9, 72.2, 71.1% and all 3 canonical discriminants
were significant (p<.05) between ADHD and normal group.

Conclusion : The normative data and cut-off points on the K-ARS for parents are useful in screening ADHD children
in Seoul metropolitan area.

KEY WORDS : K-ARS (Korean ADHD Rating Scale) - Normative Data - T score.
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Table 1. Demographic characteristics of study subjects

Number of Percentage of
subjects subjects

Location(N=2,397)

Suhcho-gu 1,822 76

Nowon-gu 575 24
School (N=2,397)

A 1,115 46.5

B 397 16.6

C 310 12.9

D 575 24
Sex(N=2,397)

Male 1.223 51

Female 1,174 49
Age(N=2397)

6 239 10

7 361 15.1

8 397 16.6

9 460 19.2

10 418 17.4

11 417 17.4

12 105 4.4
Parental education

Father(N=2,369)

<12years 393 16.6

>12years 1,976 83.4

Mother(N=2,345)

<12years 683 291

>12years 1,662 70.9
Socioeconomic status (N=1774)

High(>450) 649 36.6

Middle-high (450—-300) 576 32.5

Middle-low (300—150) 470 26.5

~ow{<50) 79 4.5
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Hed NET AY 3R 1,8228(76%), =¥ A 170
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Table 2. Comparisons of scores of the K-ARS for parents bet-
ween male and female

Male Female
(N=1,223) (1,174) t
Mean(SD) Mean(SD)
Inattention 5.60(4.21) 4.21(3.84) 71.61*
Hyperactivity-impulsivity 432(3.78) 3.05(3.30) 75.43*
Total score 9.91(7.41)  7.25(6.66) 84.58*

K-ARS : Korean ADHD Rating Scale. * : p<.01 by t-test
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Table 3. Boys groups : comparisons of scores of the K-ARS for parents among the different age groups

A 6(N=123) 7(N=175 8(N=200) 9(N=241) 10(N=215) 11(N=217) 12(N=52) Post-hoc
9° Mean (SD} Turkey test
Inattention 501(4.19) 540(3.90) 587(4.64) 6.36(4.50) 5.29(3.99) 5.32(3.75 5.56(4.39) 2.29* -
Hyperactivity-impulsivity 4.97(4.01)  4.84(3.71) 4.47(4.18) 4.67(393) 3.95(3.56) 3.55(3.26) 3.52(335) 3847 4,7, 911*
Total score 9.99(7.50) 10.19(7.01) 10.34(8.35) 11.03(7.87) 9.22(7.05) 8.89(6.42) 9.08(7.32) 219* 9>+
K-ARS : Korean ADHD Rating Scale. * : p<.05, T : p<.01
Table 4. Girls groups : comparisons of scores of the K-ARS for parents among the ditferent age groups
A 6(N=116) 7(N=186) 8(N=197) 9(N=219) 10(N=203) 11(N=200) 12(N=53) F Post-hoc
g€ Mean (SD) Turkey test
Inattention 3.74(3.54) 4.19(3.71) 491(4.18) 4.25(3.91) 4.36(4.08) 390(3.65) 3.08(2.54) 2.41* 8>12*
Hyperactivity-impulsivity  3.04(2.98) 3.31(3.48) 3.43(3.51) 3.11(3.26) 3.00(3.52) 2.64(3.05) 2.34(2.50) 1.58 -
Total score 6.78(6.00) 7.46(6.68) 8.37(7.09) 7.36(6.66) 7.34(7.23) 6.54(6.29) 538(4.52) 2.14* -
K-ARS : Korean ADHD Rating Scale. * : p<.05
Table 5. Boys groups : normative data for boys on the K-ARS for parents
Inattention Hyperactivity-impulsivity Total score
Age N 80th 90th 93rd 98th 80th 90th 23rd 98th 80th 90th 93rd 98th

percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile

6 123 8.00 10.00 10.32 18.56 8.00 11.00 11.39 15.08 16.40 20.70 22.00 28.54
7 175 8.00 10.00 10.68 17.92 7.20 10.60 12.00 15.00 15.00 19.00 21.00 30.04
8 200 9.00 12.00 13.93 20.94 7.80 10.00 12.00 16.98 16.00 20.90 25.31 32.98
9 241 10.00 13.00 14.00 18.00 7.00 10.00 11.06 17.16 17.00 21.80 24.06 33.48
10 215 8.00 10.00 12.00 17.72 7.00 9.00 9.00 15.40 14.00 17.00 20.02 32.88
1 217 8.00 10.00 12.00 15.00 6.00 8.00 9.00 11.00 14.00 17.40 19.00 25.68
12 82 9.00 11.00 14.00 17.82 6.40 2.00 10.29 11.94 14.40 22.70 23.29 27.82
K-ARS : Korean ADHD Rating Scale
Table 4. Girls groups : normative data for girls on the K-ARS for parents
Inattention Hyperactivity-impulsivity Total score
Age N 80th 90th 23rd 98th 80th 90th 93rd 98th 80th 90th 93rd 98th

percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile percentile

6 116  6.00 8.00 8.81 14.30 6.00 7.30 8.00 10.32 11.00 14.00 15.81 21.32
7 186 7.00 2.00 11.00 14.28 6.00 8.00 9.00 15.00 12.00 15.40 20.92 28.28
8 197 780 11.00 11.00 17.08 6.00 8.00 9.00 14.06 13.00 18.00 19.35 27.00
9 219 7.00 9.00 10.00 16.60 5.00 8.00 9.00 12.00 12.00 15.00 18.60 27.00
10 203 7.20 10.00 11.00 15.00 5.00 7.00 9.00 14.94 12.00 16.00 18.79 28.94
11 200 7.00 9.00 10.00 11.00 4.00 6.00 7.93 10.98 11.00 14.00 15.93 21.98
12 53 540 6.00 7.29 9.88 4.20 6.60 7.22 9.00 8.00 13.00 14.58 16.00
K-ARS : Korean ADHD Rating Scale
Table 7. Comparisons of scores of the K-ARS for parents bet- ADHD#) o]gi o cq, AARL 659 (lalo]. 33Ug, o:]o} 329

ween ADHD and Normal group

ADHD(N=55) Normal(N=65)
Mean(SD) Mean(SD)

FH] 7~104 : o1t /) oIStk ADHDT 3 A9
28 K-ARS A4E t—testdt 232 Table 790 #AAI8t

Inatention 11.22(5.17)  6.89(367) 28.51% h‘ﬂ BE ARelA FuE 21017} HERTHP<.0001).
Hyperactivity-impulsivity ~ 9.85(5.08) 505(331) 3882 B8 K-ARS7} ADHDTH AANES A8t 2531
Total score 21.07(9.39) 11.94(6.13)  40.93* T:X] ool 7] Sste] EEAS AAESTHTable 8). ¢}

K-ARS : Korean ADHD Rating Scale. * : p<.01
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Table 8. Discriminant analysis of K-ARS variable for parents

Predicted group
K-ARS index* > 80th percentile K-ARS index* > 90th percentile K-ARS index* >93rd percentile
(N=84) (N=54) (N=45)
ADHD Normat ADHD Normal ADHD Normal
Orginal group  ADHD 37(74.0%) 13 38(100.0%) 0 28(90.3%) 3
Normal 14 20(58.8%) 15 1(6.3%) 10 4(28.6%)
Correct classification 67.9% 72.2% V1%
p-value <.001 040 015

K-ARS : Korean ADHD Rating Scale. * : Inattention, Hyperactivity-impulsivity or Total index

Table 9. Sensitivity, specificity, PPV, NPV of K-ARS variable for parents

K-ARS index* >80th percentile
(N=84)

K-ARS index* >90th percentile

K-ARS index* >93rd percentile

(N=54) (N=45)

Sensitivity Specificity PPV NPV Sensitivity Specificity PPV NPV Sensitivity Specificity PPV NPV

Inattention and

Hyperactivity-impulsivity index 74 59 73 8]

1.00 06 72 1.00 .90 29 74 .57

K-ARS : Korean ADHD Rating Scale, Sensitivity : True Positive Rate, Specificity : True Negative Rate, PPV : Positive Predictive Value,
NPV : Negative Predictive Value. * : Inattention, Hyperactivity-impulsivity or Total index
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1. Boys groups : normative score(T-score) of subscales according to age on the K-ARS for parents

Inattention inventory

Hyperactivity-impulsivity

SRS;/ T-score SRS;V% T-score
age 6 7 8 9 10 11 12 age é 7 8 9 10 11 12
1 40 39 40 38 392 38 40 1 40 40 42 41 42 42 42
2 43 41 42 40 42 41 42 2 43 42 44 43 45 45 45
3 45 44 44 43 44 44 44 3 45 45 46 46 47 48 48
4 48 46 46 45 47 46 46 4 48 48 49 48 50 51 Sl
5 50 49 48 47 49 49 49 5 5 50 51 51 53 54 54
6 52 52 50 49 52 52 51 6 53 53 54 53 56 58 57
7 55 54 52 51 54 54 53 7 55 56 56 56 59 61 60
8 57 57 55 54 57 57 56 8 58 59 58 58 61 64 63
9 60 59 57 56 59 60 58 9 60 61 61 61 64 67 66
10 62 62 59 58 62 62 60 10 63 64 63 64 67 70 69
11 64 64 61 60 64 65 62 11 65 67 66 66 70 73 72
12 67 67 63 63 67 68 65 12 68 69 68 69 73 76 75
13 69 69 65 65 69 70 67 13 70 72 70 71 75 79 78
14 71 72 68 67 72 73 &9 14 73 75 73 74 78 82 81
15 74 75 70 69 74 76 72 15 75 77 75 76 81 85 84
16 76 77 72 71 77 78 74 16 78 80 78 79 84 88 87
17 79 80 74 74 79 81 76 17 80 83 80 81 87 21 90
18 81 82 76 76 82 84 78 18 82 85 82 84 8 94 93
19 83 85 78 78 84 86 81 19 85 88 85 86 92 97 96
20 8 87 80 80 87 89 83 20 87 91 87 89 95 100 99
21 88 90 83 83 8 92 85 21 90 94 90 92 98 104 102
22 21 93 85 85 92 94 87 22 92 96 92 94 101 107 105
23 93 95 87 87 94 97 90 23 95 99 94 97 104 110 108
24 95 98 89 89 97 100 92 24 97 102 97 99 106 113 1N
25 98 100 91 91 99 102 94 25 100 104 99 102 109 116 114
26 100 103 93 94 102 105 97 26 102 107 102 104 112 119 117
27 102 105 96 96 104 108 99 27 105 110 104 107 115 122 120

K-ARS : Korean ADHD Rating Scale
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2. Boys groups : normative score(T-score) total scale according to age on the K-ARS for parents

Total score
SRgc\)A;/ T-score SRSQ/% T-score

age [ 7 8 9 10 11 12 age é 7 8 9 10 1 12

1 38 37 39 37 38 38 39 28 74 75 71 72 77 80 76
2 39 38 40 39 40 39 40 29 75 77 72 73 78 8l 77
3 4] 40 41 40 4 4] 42 30 77 78 74 74 79 83 79
4 42 41 42 41 43 42 43 31 78 8 75 75 8] 84 80
5 43 43 44 42 44 44 44 32 79 81 76 77 82 86 8
6 45 44 A5 44 45 45 46 33 81 83 77 78 84 88 83
7 46 45 46 45 47 47 47 34 82 84 78 79 85 89 84
8 47 47 47 46 48 49 49 35 83 85 8 8 8 9N 85
9 49 48 48 47 50 50 50 36 85 87 81 82 88 92 87
10 50 50 50 49 351 52 51 37 8 88 82 83 8 94 88
11 51 51 51 50 53 53 53 38 8 90 83 84 91 95 90
12 53 53 52 5 54 55 54 39 89 91 84 86 92 97 91
13 54 54 53 53 55 56 55 40 90 93 8 87 94 98 92
14 55 55 54 54 57 58 57 41 91 94 87 88 95 100 94
15 57 57 5 55 58 60 58 42 93 95 88 89 96 102 95
16 58 58 57 56 60 61 59 43 94 97 89 91 98 103 96
17 59 60 58 58 61 63 61 44 95 98 90 92 99 105 98
18 61 61 59 59 62 64 62 45 97 100 92 93 101 106 99
19 62 63 60 60 64 66 b4 46 98 101 93 94 102 108 100
20 63 64 62 61 65 67 65 47 99 103 94 96 104 109 102
21 65 65 63 63 67 69 b6 48 101 104 95 97 105 111 103
22 66 67 64 64 68 70 68 49 102 105 96 98 106 112 105
23 67 68 65 65 70 72 69 50 103 107 97 100 108 114 106
24 69 70 66 66 71 74 70 51 105 108 99 10F 109 116 107
25 70 71 68 68 72 75 72 52 106 110 100 102 111 117 109
26 71 73 69 69 74 77 73 53 107 111 101 103 112 119 110
27 73 74 70 70 75 78 74 54 109 112 102 105 114 120 11

K-ARS : Korean ADHD Rating Scale



3. Girls groups : normative score(T-score) of subscales according to age on the K-ARS for parents

Inattention Hyperactivity-impulsivity
?S;\;/ T-score SRSX% T-score

age 6 7 8 9 10 1N 12 age 6 7 8 9 10 11 12
1 42 A1 A1 42 42 42 42 1 43 43 43 44 44 A5 45
2 45 44 43 44 44 45 46 2 47 46 46 47 47 4B 49
3 48 47 45 47 47 48 50 3 50 49 49 5 50 51 53
4 51 49 48 49 49 50 54 4 53 52 52 53 53 54 57
5 54 52 50 52 52 53 58 5 57 55 54 56 56 58 61
6 56 55 53 54 54 56 61 6 60 58 57 59 59 61 45
7 59 58 55 57 56 58 65 7 63 61 60 62 61 b4 69
8 62 60 57 60 59 61 &9 8 67 63 63 65 64 68 73
9 65 63 60 62 61 64 73 9 70 66 66 68 67 71 77
10 68 66 62 65 64 67 77 10 73 69 69 71 70 74 8]
11 71 68 65 67 66 69 81 11 77 72 72 74 73 77 85
12 73 71 67 70 69 72 85 12 80 75 74 77 76 81 89
13 76 74 69 72 71 75 89 13 8 78 77 80 78 84 93
14 79 76 72 75 74 78 93 14 8 8 8 83 8 8 97
15 82 79 74 77 76 80 97 15 90 84 83 8 84 91 101
16 85 82 77 8 79 83 101 16 93 86 86 90 87 94 105
17 87 85 79 83 81 86 105 17 97 89 8% 93 %0 97 109
18 90 8 8 8 83 89 109 18 100 92 92 94 93 100 113
19 93 90 84 8 86 91 113 19 104 95 94 99 95 104 117
20 9 93 86 90 88 94 117 20 107 98 97 102 98 107 121
21 99 95 88 93 91 97 121 21 110 101 100 105 101 110 125
22 102 98 91 95 93 100 124 22 114 104 103 108 104 113 129
23 104 101 93 98 96 102 128 23 117 107 106 111 107 117 133
24 107 103 96 101 98 105 132 24 120 109 109 114 110 120 137
25 110 106 98 103 101 108 136 25 124 112 111 117 113 123 141
26 113 109 100 106 103 111 140 26 127 115 114 120 115 127 145
27 116 111 103 108 105 113 144 27 130 118 117 123 118 130 149

K-ARS : Korean ADHD Rating Scale
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4. Girls groups : normative score(T-score) of total scale according to age on the K-ARS for parents

Total score
SRS;/ T-score Egg‘/y T-score

age 6 7 8 9 10 11 12 age 6 7 8 9 i0 11 12

1 40 40 40 40 44 4] 40 28 85 81 78 81 79 84 100
2 42 42 4] 42 43 43 43 29 87 82 79 82 80 86 102
3 44 43 42 43 44 44 45 30 89 84 81 84 81 87 104
4 45 45 44 45 A5 46 47 31 90 85 82 85 83 89 107
5 47 46 45 46 47 48 49 32 92 87 83 87 84 90 109
6 49 48 47 48 48 49 5] 33 94 8 85 88 85 92 11
7 50 49 48 49 50 51 54 34 95 90 86 90 87 94 113
8 52 51 49 5] 51 52 56 35 97 9 88 92 8 95 114
9 54 52 51 52 52 54 58 36 99 93 892 93 90 97 118
10 55 54 52 54 54 56 &0 37 100 94 90 95 91 98 120
1 57 55 54 55 55 57 62 38 102 96 92 96 92 100 122
12 59 57 55 57 5 59 65 39 104 97 93 98 94 102 124
13 60 58 57 58 58 40 67 40 105 99 95 99 95 103 1727
14 62 60 58 60 &9 62 69 41 107 100 %96 101 97 105 129
15 64 61 59 61 61 63 71 42 109 102 97 102 98 106 131
16 65 63 61 63 62 65 73 43 110 103 99 104 99 108 133
17 &7 64 62 64 63 67 76 44 112 105 100 105 101 110 135
18 69 66 b4 66 65 68 78 45 114 106 102 107 102 111 138
19 70 67 65 67 66 70 80 46 115 108 103 108 103 113 140
20 72 69 b6 69 68 71 82 47 1177 109 104 110 105 114 142
21 74 70 68 70 649 73 85 48 119 111 106 111 106 116 144
22 75 72 69 72 70 75 &7 49 120 112 107 113 108 118 147
23 77 73 71 73 72 76 89 50 122 114 109 114 109 119 149
24 79 75 72 75 73 78 21 51 124 115 110 116 110 121 151
25 80 76 73 76 74 79 93 52 125 117 112 117 112 122 153
26 82 78 75 78 76 81 96 53 127 118 113 119 113 124 155
27 84 79 76 79 77 83 98 54 129 120 114 120 115 125 158

K-ARS : Korean ADHD Rating Scale



