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Objectives : This study was conducted in order to develop and obtain the normative data of the computerized Com-
prehensive Attention Test (CAT) in Korean children and adolescents. It also aimed to evaluate the reliability and valid-
ity of the CAT.

Methods : We developed the computerized CAT which includes the selective attention task, the sustained attention to
response task, the flanker task, the divided attention task, and the spatial working memory task. We investigated the test-
retest reliability and the construction validity of this computerized version by using the data from 21 children, and gath-
ered the normative data of 912 subjects, aged 4 to 15 years, dwelling in the Metropolitan Seoul area in 2008.

Results : No statistical differences between means of the tests and retests of the CAT were observed. The mean of the
correlation coefficient of the test-retest scores was 0.715. The results from the factor analyses explained 51.7% of the cu-
mulative variance. In addition, the normative data for all of the CAT subtests were obtained.

Conclusion : The computerized CAT can be used as a reliable and valid tool in both clinical and research settings for
Korean children and adolescents with or without neuropsychiatric conditions such as attention deficit.
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(5) B&F2]& (Divided attention task)
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Table 1. Constitution of the comprehensive attention test
Sublests Totgl §ﬁmulus Numbe( of Correct Torggt
duration interval stimuli response proportion

Visual selective attention test 10'/5 2" 300/150 150/75 50%
Auditory selective attention test 10'/5' 2" 300/150 150/75 50%
Sustained attention test to response task 10" 2" 300 225 75%
Flanker test 5 2" 150 150 100%
Divided attention test 320" 2" 100 50 50%
Spatial working memory test 3-5 2"

Table 2. Study participants

Age {years) Male (number) Female (number) Total (number)
4 27 24 51
5 31 30 61
6 52 4] 93
7 54 51 105
8 67 56 123
9 31 40 71
10 37 25 62
11 29 31 40
12 37 29 66
13 44 33 77
14 48 28 76
15 29 38 67
Total 486 426 912
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Table 3. Explanatory factor analysis of the comprehensive attention test
Factors
Subtests Variables
1 2 3
Visual selective attention test Commission error 0.57
Omission error 0.37
Response time -0.77
Response time-SD 0.56
Auditory selective attention test Commission error 0.54
Omission error 0.40
Response time -0.74
Response time-SD 0.57
Sustained attention test to response task Commission error 0.74
Omission error 0.48
Response time -0.72
Response time-SD 0.67
Flanker test Commission error 0.50
Omission error 0.42
Response time —-0.66
Response time-SD 0.63
Divided attention test Commiission error 0.48
Omission error 0.54
Response time -0.63
Response time-SD 0.52
Spatial working memory test Forward memory span 0.67
Forward correct response 0.65
Backward memory span 0.59
Backward comect response 0.59
Cumuilative variance explained (%) 23.29 19.50 8.92
SD : standard deviation
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Table 4. Mean and standard deviation of the comprehensive attention test in the Korean children and adolescents

Subtess Male Female
Number Mean SD Number Mean D
Visudl selective altention test OE 454 2197 19.35 420 12.89 13.37
CE 8.73 13.35 5.45 10.84
RT (ms) 437.73 131.37 471,56 132.28
RTSD (ms) 14111 92.46 127.14 70.13
Auditory selective attention test OE 437 17.03 18.27 391 10.91 12.06
CE 13.98 18.76 12.37 17.80
RT (ms) 607.56 178.43 662.32 173.44
RTSD (ms) 22994 116.54 225.45 94.51
Sustained attention test to response task OE 378 15.67 13.59 365 10.18 10.82
CE 591 1117 518 11.27
RT (ms) 493.82 145.05 53225 156.45
RTSD (ms) 133.28 109.27 121.74 83.04
Flanker test OE 445 23.48 14.44 415 17.44 11.94
CE 18.80 23.26 13.30 19.71
RT (ms) 521.78 155.47 558.18 158.73
RTSD (ms) 213.07 134.54 191.22 108.58
Divided attention test OE 229 9.28 7.27 209 7.79 6.15
CE 8.10 7.46 8.05 7.66
RT (ms) 664.39 155.26 696.47 143.93
RTSD (ms) 245.39 86.81 235.53 71.86
Spatial working memory test FMS 239 5.63 1.13 214 5.43 0.99
FCR 8.00 1.86 7.71 1.60
BMS 5.56 1.14 5.25 1.15
BCR 7.75 203 7.28 197

SD : standard deviation, OE : omission error, CE : commission emror, RT : mean of the response times, ms : milisecond, RT $D : standard
deviation of the response times, FMS : forward memory span, FOR : forward correct response, BMS : backword memory span,

BCR : backword correct response
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Table 5. Normative data of the comprehensive attention test in the Korean female children and adolescents

Visual selective Auditory selective  Sustained attention Hanker Divided Spatial working
attention test attention test test to response task test attention test memory test
k% S o O o w FF m mw %E m mw O°CE ey M FOR PSR
Min 0 0 27127 3439 0 0 33094 6527 0 030809 3092 0 0 29837 5983 0 0 41513 7121 3 4 2 2
Max 50 55 952.55 330.31 44 58 1091.93 476.03 48 76 936.13 380.22 51 97 977.34 609.36 23 26 107550 43958 8 12 8 12
5 0 030706 5040 O 0O 40084 8077 O 0O 34764 3822 2 0 34596 6821 1 0 47493 12318 7 1} 7 10
10 1 0 33356 5585 0 0 44934 9544 1 0 36683 4383 3 0 38155 7987 1 1 5326614123 7 10 7 10
15 1 0 34576 6008 1 O 481.41 10266 1 0 38216 4710 4 0 400.19 86.18 2 1 557.53 16003 7 ? 6 ?
20 1 0 35891 6436 1 0O 507.66 11439 1 0 39665 5063 5 0 41984 9241 3 2 57092 16747 6 9 6 9
25 2 0 37643 695 1 0 5353212204 2 0 41075 5717 7 0 43261 9895 3 2 58547 17420 ¢ g 46 9
30 3 039203 7772 2 0 54767 13434 2 0 41757 59.10 8 1 44831 10693 3 2 4128518427 6 9 46 8
35 3 0 40669 8087 2 1 5729514328 3 0 42894 6275 9 1 46514 11246 4 3 63501 19589 ¢4 9 6 8
40 4 0 41741 8606 3 1 58588 15119 3 0 441.23 6885 10 2 484.60 12649 5 3 464340 201.38 46 8 6 8
45 5 0 430,18 9362 3 1 59907 17328 4 0 45271 7826 11 2 50510 14360 5 4 459.53 20846 6 8 6 8
50 &6 1 44033 9882 4 2 41324 18620 5 0 47243 8728 12 2 51932 15674 5 4 47720 22327 6 8 5 8
55 7 1 45498 10472 5 2 63578 20348 6 1 490.16 9686 13 4 544.17 169.68 5 5 69777 23412 5 8 5 7
60 8 1 46852 115464 5 3 658.17 21482 7 1 521.29 10679 14 5 56622 18791 6 6 71218 23698 5 8 5 7
65 8 2 49488 12376 6 5 69554 23521 7 1 547.88 117.73 16 7 59541 19789 7 7 72276 24608 5 7 5 7
70 10 2 51352 13474 7 6 73732 24575 9 2 583.54 13575 18 10 62530 21392 8 8 731.80 25119 & 7 S 7
75 12 3 53281 15013 9 9 783.56 260.30 10 3 616.95 153.18 21 13 643.67 229.05 8 10 74541 254465 5 7 5 6
80 14 4 579.16 159.46 11 11 82497 277.04 12 4 667.16 168.18 23 15 687.61 24278 10 13 77885 273.35 5 6 5 6
85 18 5 607.54 17524 13 16 869.29 298.43 14 5 701.55 188.83 27 22 740.13 259.49 13 17 799.30 29049 4 6 4 6
90 21 9 676.46 20897 17 23 90247 31349 19 9 769.03 209.09 30 33 790.97 310.27 19 20 84422 30075 4 6 3 5
95 26 14 75388 239.71 23 31 959.59 339.48 25 19 83294 24091 34 47 84551 32791 21 25 903.06 34431 3 4 3 4
SD : standard deviation, OE : omission error, CE : commission error, RT : mean of the response times, ms : millisecond, RT SD : standard

deviation of the response times
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Table 6. Normative data of the comprehensive attention test in the Korean male children and adolescents

Visual selective Auditory selective Sustained attention Flanker Divided Spatial working
altention test attention test test to response task test aftention test memory test

e ) TP B Torct T Mo [ W0 occe )T s cx s
Min 0 0 26790 3606 0 0 309.77 3893 0 0 29074 3311 0 028345 5032 0 O 36776 8747 3 3 2 2
Max 64 62 93099 40828 66 56 1068.50 440.27 49 47 998.19 606.04 5] 88 99622 70677 29 29 114816 42440 8 12 8 12
5 0 0 28626 4647 0 0 36324 7708 0 0 33253 40469 2 031848 6945 1 O 4457513079 7 11 7 1N
10 1 0 31276 5398 1 0 41654 9418 1 0 35104 4698 3 035518 8152 2 1 48984 14146 7 10 7 10
15 2 0 32982 6045 1 0 42907 10987 2 0 36315 5154 5 036840 8803 2 1 5178415643 7 10 7 10
20 3 0 33651 6532 2 0 45004 11897 2 0 37755 5702 6 139795 9697 3 2 5556817204 7 10 7 10
25 4 0 34231 6915 2 0 47399 12590 3 0 391.19 6162 7 1 41417 10327 3 2 58329 18376 & 9 6 9
30 5 0 35490 7378 3 1 498.18 13259 4 0 40474 6689 9 1 42822 11004 3 2 5995419219 & 9 6 9
35 6 0 36470 8007 4 1 52703 13798 4 0 42020 69.17 11 2 44744 12542 4 3 41821 20190 6 9 6 9
4 7 1 37285 8406 4 1 54789 14600 5 0 43489 7487 13 2 46647 13695 4 3 63667 20965 & 8 & 9
45 9 1 38635 9294 5 2 56669 15723 6 0 44530 7894 14 3 47638 14347 5 4 67156 22276 6 8 6 8
50 10 1 40036 9989 6 2 58838 17779 8 1 46479 8280 16 5 48793 15244 5 5 49337 23757 6 8 4 8
S5 11 2 42419 11182 7 3 62208 19398 9 1 47737 916417 6 50861 16815 6 5 707.23 24841 6 8 6 8
60 14 2 44806 12668 7 4 65190 21322 10 1 49571 10250 20 8 549.47 18272 6 6 7198226177 5 8 5 8
65 16 3 46708 13539 8 4 679.48 230.41 13 2 516.62 12236 23 11 593.74 21023 8 7 73992 26693 5 8 5 8
70 19 3 49184 151.53 10 5 704.19 24430 14 2 56033 134.49 27 13 61851 22638 8 7 76605 28389 5 7 5 7
75 23 4 52325 16799 12 8 749.30 259.46 17 3 597.57 148.45 31 17 649.03 24547 9 8 79887 29002 5 7 5 7
80 26 6 55737 18182 14 10 797.21 28195 20 3 623.53 166.32 33 22 68598 26568 11 10 82908 31092 5 &6 5 6
85 29 9 599.89 19245 17 12 85012 297.56 26 5 678.15 193.44 37 31 71888 29235 12 14 8988532116 5 6 5 4
90 35 15 646.26 22424 24 17 89564 31840 32 8 75638 240.32 41 47 75631 346.85 13 18 9135333599 4 6 4 5
95 46 22 721.14 259.64 29 35 956.60 344.58 41 19 821.79 31620 45 69 818.76 45990 17 20 951.10 36003 4 5 4 4

SD : standard deviation, OE : omission emor, CE : commission error, RT : mean of the response times, ms : millisecond, RTSD : standard
deviation of the response times, FMS : forward memory span, FOR : forward correct response, BMS : backword memory span,

BCR : backword cormect response
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