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Zzoldd Aol Ao} g
T.O.V.A.9} GDSe] Nchawele] g A7

oOTTr= (=1
A&

ol AY/AABF oo i Hrie 2, dgh wAbel BEE9 P59 A, FEHY
A 7AL Bo] TEHE tatd A Frrt o) FojHer shd], o] F AHIAE AL A4
2 2AL A&5YPA So] AR ETE E3) A5F3IAE AT 7)e FRE Q] A Fgo] HAl
o} A3 L sjMo] RolEE Hol U AN3E AAES ABEE Bl FUHEa ok T.O.V.
A8} GDSE= R AQ Hastd AEFYAAIRA, B I7e JAEFAAM AHgo] S7HE e T
O.V.A.9} GDS7} A4 Fojga gag HrlolA doh ERAI7E Yotiuzt 3tth Aobgal
2 RS LS5 S Ao 2ate] FAT FEoj9)l Y gtate] zdel] 71&Eted LQ.7} 80 o}

719] & 4089] o}2E5< 4o Z ADHD F¥H19%) 7 non-ADHD 212 Ural
=3 tﬁ;%*%éi S35t ADHD e} non-ADHD Fhztel] T.O.V.A.¢} GDSS) WIS Thel aol7} )
= Ag 4EEgton, AW RS E&wde 53 T.O.V.A9 GDSS 7 HIES SEHdes
dled AR Axstdch 2 F3 5 A gl ANk, Fuky, AA) w-EAa Ay H_Wﬂ
o) WAk, 18]z AWHE D Prime $°] £on|dtA xjolg Holr Zog vehsten, WEHs

75%% Ao R ¥ FES ERde Aor Jehdth g I Rk e ‘Eﬂ il °§T’*
Holl tigk aFelA TOVA°|]’~‘] vh A Zke] WA dl7)kgo] 71 d¥Rel & HeE dE
w13, GDSolAE Vigilance Task7} d&go] & Aoz egth

Fol9 Ag/#Y 5 FN(o|5t ADHD)= FEZ e ATA It AFE Zolg Helx e,
A Bzoh} #RBE-FES HolE olEr] B 8t 7] Aotke] 3-5%94 20%9) clEE RAOFE HA
A Badr] 2 AA7ME 8H, AUF, ARFH ]2 QTHAPA, 1984; August & Garfinkel, 1989:
Z3o] &8 7127 BUHAPA, 1994). ADHDS Biederman, Newcorn, & Sprich, 1991).
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EEM - 2K - HES - NS

ADHDel| & 483t 3 Hﬁﬂ*ﬂ:— Ela =R
g2 AR 2R 5 4 2 AES ¥R
Wt WAkl Hnso) gy Ax, 1@@0] A
AAL Bo] EFE|ojol FHcKBlondis, Accardo, &
Snow, 1989; Klee, 1986; Carlson & Repport, 1989).
Sy BEH ANo] REan ABHY HAS
&) olele 2msh wAle) WO olFolxE W
23 W57l AL Wrlel el AshEnE
A7} Q7] o] HEHo = Y ¢ e
71 Sl Bish el ABAQ) el Aa
7} da s

dubH o2 ADHDO| H7to] o] &%= 4l2|dAts
Ze 949 RS 7AKWechsler Intelligence Scale),
Luria-Nebraska 4173412] 7} vjejg], Wisconsin 7}
ZEF3HAL Stroop Test, Trail Making Test 53} #
ARG, FdstE T8 AAE 2 Es
4= 4=38) 3 A(Continuous Performance Test: CPT)
o] AMgEth ADHDS] 7-ol= WISCY A7AL
Zo| Ay Fo)2hubAl(freedom from distractibility)-&
A 22h 718 27] &AL oA o]

B 17819 © W(Kaufman, 1990) o] A
:rLOHHE ole} dxj3le AL Hole FoZ g
AoH a3, 2194, 349, 1996 AR, 1997). 1
2u} oleigh A3gdo] EE ADHD ofsSolAM &
TAUA JehdA] gon, Sl T3 28 o
M= T2 7] fFoll e 7|1Fo 2 AHE-3
=dlo] 247 ATHe AL 1990, A5t 1A s,
1996), AAAEA Hrke) Heole A oA
AR zolol gt gloid AolE AT 47
A A} obd A1 AXE F13kao g gzks}oq
AT S1em, 2otel ASol 4534 F
7] W&ol FUdg HE Boltjzte yojd EtJral-i
o2 Z3E Hol|7) g FFo it FEF A
71 Bagelx B7ata A fEol FEdive
ZAA o] ArHIohnston, 1986).
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o et g &8t Conners, 1995).
CPTE AAEE A42e) Behsh 5, A2 A A
25 AA) zhe] 242, BEAZH NBE A3 A
Al g, 13 Alde] Yo Bl met ke Beks
HOIT) B8] Mool AFES JIAY v Oy
of ANSE A%FAAAEC] AEo] Aol
A AREE A 9leH], T.O.V.A., GDS, Conners CPT
computer program $o] 71 djo]ck

71 oA} The Tests of Variables of Attention(T.
O.V.A. : Universal Attention Disorders, Inc., 1996)
F98e ZRskd AHBHE ABHo| 7, B
S8 A5SRANRA A2 Fo2 BAke H2HY
Folg] itz A} stk TOV.AE & 21.6%
o] 28 e AR T3] 7 AREL HAE
= st om, vidolAQl Wald] 723y
o1 8-S a7EA 7] Wi gy, £33
& oE Al 59 9FS HagelEE ndEHACk
EF FA] bbele E¥AEe] e BE(5R
25 o ¥IEEAF] 1 3.5 HISE AA=ET ¥
RN E 1250 & IR(EE2S o HE
FAFo] 351 19 HSZ HAPORA e F5
A7BA 7 delet 2 FFABA A448E v
W 4 TS ANYTE TOVASIN 2Rae W
< & 87HAE F 19 AASAh

T3} The Gordon Diagnostic System{GDS : Gordon
Systemn, 1991)= % FAl9} Folge] Age &4
37) 98l mekw AAlEA ADHDe] Age 9%
Brerg /fEEck o] HAike obse] Adsy
I A7-FAeEE % dTH SHETEA
Delay Tasks, Vigilance Tasks, Distractibility Tasks<]
A7HA Z59] HAZ 58 4 Ak Delay Taske
FEAHA P g JAHAU DA —E'—%Q
ZA%h= Ao e A FES QA% 6

EZ a5 3= Aolth Vigilance Taskse

A7 2ol& aTeHe AolAe] Folg3 A7)
A2 #75e 98 4o AowA B4 £
K ohgoll B4 wz2K"9™)7F vEekd et ¥
E9 ¥zt Aot} Distractibility TasksT GA] X

fr

o2 re
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Vigilance Tasks¢} SYU3}HA| g EF 212 9
Sol AAE7] e of WaAATEE
BEA TR W} ah

el Ak

KR

Fol2st pUE ANRE AEFYYNE

GgBg M ASHE Aol Z7hetn Yo,
?j:IL_E "]’—9‘—‘— M\—
Z.J s (1994)8 228w o557 ADHD obF%

1r
ox
=
o

23] TOV.AY +82%E vlaslel

. ANEE, e
8o A& Yehidta Busta, o8 71
23t} ADHDO| thsh 13} Hrte72 HfFsiche A
& AbstAet w3t AsE ek 1= 8|(1996)= ADHD
Je fzrmwn e A BEAS wled)
T.O.V.A.E o183} em, 11 d3} ADHD F o] dt
SRR ¥k *l?H EEUA 5ol &89 F34&
By Budgdch GDSE oFEd HEd Fod
FAE OIPEHA sl H&gE Hd ofs S '
Ash=d 8311, oty md Fo] g #EHy
7ok #EE Ao Z ERGTHGordon & Mattelman,
1988).

BZHR} SN 25

HDE 717 olE50] Fe e R, QARS B olmn Az WA AHRo] 215D e TO.
E 1. TOVAZS £H Holg
Y w9le) 3ol S5 A

v o EFREw - :
= 2f(in: ion)-g &3

errors of omission “]’—0—6]-7(] = e 9)(inattention) X

LR85 S EAe] %5 (impulsivity) Lk W-g-24419] Haldisinhibition)

errors of commission ulozl= A o 23

Ag A7 2R Adz  F9d Z€E vole olEEol A4 ofgurt 4

correct response time 23k 2] X7k HhQ A 7bo] @itk 7R

HHeA1 7 HFHA}
response time
standard deviation
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ansistency ) 2
(inconsistency)-S 24

q7] g
anticipatory response
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200 msec o)Wl
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post-commission
response time
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gl S SARSEE WYL o, T}
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Qo= mEAa] @AY o welxle A% B
o7} wzel FFohsh F 234N ADDIE

4E ue

multiple response

shte BEAZo)
EEREEEE
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TR

response sensitivity

2 A% Vgl g
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V.A.8} GDS7} ADHDE T33l=d] glojA Lot

T8 TTFUAE Yoliy] 93 Ro2A oj59]

AdAEHE Jrista 2 FAME oju g Wlso]

AFHo g2 ADHD9 AT 2 tj2 Ao Juhe
TEIY FEAE duEz) o

2 475 HANSEY 2obdRE ) 8
Z Aol Clinic® 52198 Clinicol| 4] KEDI-WISCE
i T.O.V.A.9} GDSE 4AI% o} 58S tigte g 3
Gt olg FollM Al HEofet YA ES
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Tesgon, 222 Ba @Alsd Jee PlAE
WSS ARG Ak Fold 2Ash BAs)e
b2 AgakT e oFEEe AmE Aelasd.
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F7} 80 B9l olFEL A9stn BEF 3} o4t
TEE Holy ol ETE didoZ Yk
5} % 4099) ofEEo] Ao TREYem,
q W17t 3098(75%) 0191 m, A=p7} 107H(25%)
o2 gorl ¢ Bt 0%%%«1 AL T 7oA
14A7ARZ &3 7] olEghe o R stHon, ¥
& volE 9854 gk Awe 0}% < hae st
of Akl 7]1%8ked ADHDZE Hehdbe ZtHADHD
Ak 1993 Fo|d Folz oA ¢ A
(non-ADHD A, 21%) o2 LE3IFon, of F I
o el upo] 9 AsolA feuid 2kl I
THE 2.). ADHD @ ZojA ADHD 3hjtte] Mgk

3E o, Yz 3L kit
of Az} ADHDE FEAG itk =3 non-
ADHD Fgte] A9ole Foz Hdd 347t 9
o, SEAolz et 497} 8Helon, vn

% 1N Ao = ]6030]04

F2UT 22 YMAHY EAES Hole

¥ 2 Hth g Lol X5 Bl

ADHD non-ADHD Sig.
N 19 21
Age 9.42 (1.73) 10.24 (1.97) 173
LQ. 96.05 (25.3) 95.29 (13.7) 504

2. &3

T.0.V.A. (The Tests of Variables of Attention)
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GDS (Gordon Diagnostic System)

GDSE F% SA9 Fo89 2ge A3 4
&le] TotE AALZA] Delay Tasks, Vigilance Tasks,
Distractibility Tasks®] A7}z £2F-2] A2 EFT
2= 9t} GDSe A#E FoAl Delay TasksollA=
AA) W 5 R AR AR, 004 33 vk A
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Zole} 2HHE T.O.V.A.9F GDSO| ZiChHgiado| 25t oI

vHE 55 12J3} ). Vigilance Tasks$} Distactibil-
ity Tasksoll M= HA| ¥hg 429} A & o5+ o4
AA 23R QF+E nsich

A4

3. Az 24

HI

WA ol E WGE 7FoZste 7t Hapdz
A 3 zolE K7ISIEte] ANOVAS 4A|3tygch.
~12)3 T.O.V.A.9} GDS7} ADHD Feta} 12x] o

FHHnon-ADHD)-& #-2lmj&tA] Hidbsle] F&x%
s YolR ] flste] HERMe *‘A]o}‘flq 0}5*
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1. ADHD ZCtn} non-ADHD ZlTt Z1e| tZkEA

ADHD H©#} non-ADHD @ 7he] ¥izEgA 2
T2 FH 39 AAEETE T.OV.A QA E AnkE,
HEE, A JESAI A AfolE Hom, HrkR
WEEAIZE WA IWHE-S] D Primed| M xjolE
2 FHLF LAHE L FolM = feln|dl 2o
Hola ggton, ol 7k M= Fojv|gt Aol
Holx] ghottt. GDSoM & A4 ZFolA o
7‘}"]8 HolA gt

E Fou3t AHE RHolXe APAT FHF
S @%—’7’—2] 3y Aolr A 4 Holuo) o
2 APE Yo}, QAR FY H9dde 1 v
Age BYch TF GRS E HEkEe] 48
apo) 7} Futr o] 3ajolo] nisle B & AL B
for, D Primeo} 9o HNkEe] 38 F
& ol Fouidt 2lolE HQINHH| FRkRe] £
Mz Zel7t veA] sttt

O-hl

r\I T

2. TOV.A.2} GDSE 0|23t FChHH

TO.V.A.5} GDSE olgala] 5 ke st
£ 23 EgeE Fouisgeni(pdool), 49
A= 231600, Wilks” Lambda = 0.0413900] 17
JF @A 9{canonical correlation coefficient)=
9791°]ATHE 4.). F Aeh 8 w8 Mo Yoz}
Z(group centroid)= H 59 A|AlstE o, FHdh-
ok 7h7Re] #EvI S AuAAE X 60 AHA]
ii=s

HEFFE T.OV.A2 D Prime?} GDS9] Delay
Tasksol| A kg4 2 A Whe=2 2|93} o
Fio] MRS HFQ) 4#S Bolm gtk =P T.
O.V.A2l o F, LARLF, WHg-AIke] HAMA,
of| 7193 49} 30 o]d o A4¥e Holm Jou}
GDSo| M+ Vigilance Taskso|AgE 30 o]Abe] Azt
S EY ¥ OE HAETH= 15 o5ty 4WL B
olal Stk 71 w& S Hole MU GDSY

Vigilance Tasks24] T2QF+ 629 ATS Ho|
T 3len, 2 FHLRE 889 A¥E Holm Qth

7P e 3BE Hole WHlE T.OV.A. 9 vHgA|
7tz GDS 2] Distractibility Tasks 24} .068¢] 4] .109
Hxol gue mola gk

HHEANE B8 4EdE 5E s
TES BoEe w, HA Al 7598 AEsA &
FIAUTHE 7). olv ol 23 A HAZ(50%)
o Hl3ted 25% o] F71E Zeltk. ADHD Fge] 7
Foll= 63.2%7F A2 EF502H, non-ADHDH
@2 85.7%7F BEEA EREY FoAY FA7 o
£ oF5e Hshe Mgl o B
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L e
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o] HFEA 495 B o, g dnR,
AR WA AR whgAIZRe] W 7
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EFEM -

dXIH - HR= - BAT

I 3. ADHD Z/ctnt non-ADHD ZCt

242} JHgelof cHst ANOVA

Variable ADHD non-ADHD
M SD M SD F Sig
T.O.VA. _
Omission Error (H1) 6.28 6.48 378 5.02 1.93 1725
Omission Error (H2) 5.93 6.63 4.38 527 .69 4106
Omission Error (Total) 6.01 6.35 425 493 .99 3247
Commission Error (HI) 1.82 1.68 1.75 2.12 .01 9161
Commission Error (H2) 27.46 18.52 30.48 17.27 .29 .5928
Commission Error (Total) 727 4.67 7.93 4.64 .20 6541
Reaction Time (H1) 640.05 136.10 534.18 96.20 8.44 0060
Reaction Time (H2) 559.63 133.34 480.77 107.95 4.37 0430
Reaction Time (Total) 577.89 130.70 492.72 102.24 5.47 0245
RT Variability (H1) 169.94 63.35 133.31 38.73 5.14 0290
RT Variability (H2) 204.26 84.65 188.27 79.46 38 5367
RT Variability (Toral) 212.84 70.08 182.04 66.91 2.06 1585
Anticipatory Response (H1) 11 21 53 1.58 1.31 2590
Anticipatory Response (H2) 2.85 4.34 KA1 5.09 1.02 .8651
Anticipatory Response (Total) 1.48 222 1.82 3.26 14 7053
D Prime (H1) 4.26 1.31 5.17 1.60 3.85 0568
D Prime (H2) 2.54 .87 2.80 1.34 51 4775
D Prime (Total) 327 69 3.66 1.06 1.78 .1894
* H1 . first half, H2 : second half
G.DS.
Delay Tasks
0-2.99 sec 2.61 247 1.76 1.60 1.65 .2060
3-5.99 sec 11.77 9.15 7.80 6.72 242 1281
6-8.99 sec 26.77 15.37 24.33 16.76 22 .6401
9 < 16.11 7.32 19.80 9.47 1.81 .1866
Total Corrects 4483 11.06 45.09 9.67 00 9376
Total Response 57.16 16.23 53.76 12,90 .53 4703
Vigilance Tasks :
Total Omission 7.41 6.71 6.80 5.15 .09 7562
Total Commission 5.70 7.16 5.61 6.56 .00 .9692
Total Correct 37.58 6.71 38.19 5.15 09 7562
Distractibility Tasks :
Total Omission 16.30 12.43 19.86 14.01 49 4868
Total Commission 15.46 8.10 16.80 10.04 A4 7042
Total Correct 28.69 12.43 24.26 14.48 13 3977
B 4TSS An
Canonical I
Eigenvalue Perce'm of Correlation Wilks Chi-square df Sig
Variance . Lambda
Coefficient

23.1607 100.00 9791 0.0413%0 49.363 19 .0002
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ZFojad ALYnIRIIE Folet 2EE T.O.V.A.2l GDSe| ZChHadof 25 o1
£ 5 Tt ZAX| B7 ZR Enx
Group Fuction 1 Actual Grou No. of  Pred. Gro. = Member
ADHD 5.17748 P Cases ADHD  non-ADHD
non-ADHD -4.14199
ADHD ? (lé 2% 3; 8%
H 6. B4t HgHoISRi] AT 0 T
non-ADHD 143% 8574
6. 95 AERASHe R — -
S = - Percent of “grouped” cases correctly classified : 75.00%
ariable unction
T.O.V.A.
Omission Error EH]; 3343 BHOE WheAl7E ¥REAI7Fe] HIEHA oA
Omission Error (H2 4012
Omission Error (Total) 4043 ADHD &} 332 ol frejuld Aol 2ol
Commission Error (HI) 4076 w2 FME dhge] d@Ae] M & AjolE K
Commission Error (H2) .3396 dols Anels AxE, 7Le)sl 72R|E(1996)
Commission Error (.Total) .3830 4] ADHD &3} ¢}71&e] 2 7tol Rukga|zte)
Reaction Time (H1) 0972 o L
Reaction Time (H2) 1053 A el frefplsh 2ol BHE dshet J8
Reaction Time (Total) 1089 E Aoltk F /MEAHA ¥IES T3l ADHDE
RT Variability (H1) .1006 o2 Aol Ao TEE = w-gA|7ke] Wikl
RT Variability (H2) .5085
’ A AMEE = glow, 53] dytie] ghEAIzE
RT Variability (Total) 4506 FheiA 489 5 slem, 59 \ * _% ]
Anticipatory Response (H1) 1869 o] Wage] SjvigiAl ADHD Hee 738l & &
Anticipatory Response (H2) 4343 ASE vk
Anticipatory Response (Total) 4058 w3 PRy Ay $EIBTI} 75924 WA
D Prime (H1) -.1443 A
0O.V.A.8} GDSE ©] &3 + 2ol z
D Prime (H2) -3080 }_%%‘ & 182 Fo9 Aol
D Prime (Total) -2526 Wol AAAQ Ao g Yeigth AA 2 FAdA
GDS. £ v o] F71A A} el AHgEE o] ohie
Delay Tasks Hetn P57} 2eln O dedAEs 34 A
0-2.99 sec -0824 U e TAT W o) FAANVE TS &
o e e Qo] oI WBHE0W Mzl 25% A HABY
6-8.99 sec -.0373
9 < 0881 g Z7ME F dtke 48 49T 193 7R
Total Corrects -.0369 g 7e AR B F Uk
Total Response 0241 o] WEFse} 71 B ABg Role WU ¥
viglance Tasks W) WA ERUARA B £2E B
Total Omission 6218 .
Total Commission 8835 o 71 2 9FS vAD e FHelth MFE
Total Correct 3590 A Aol gEHozgt Jae TEE AF 7t
Distractibility Tasks : A gHHos T e TEY F e wiolo] A
Total Omlsm‘on. .0349 shEo] Wk AlZbe] WAL Tl B o), A
Total Commission 0617
Total Correct 0682 22l WRIES B FRAMNE AWF WeA 13+9]

wakAdo], 12|3 E d7o e HEYSTE T
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A ASET FF0E0] Z7HE 5 AA ATt B
dd 2 5 Yo, SAE Aurel Fukne) =
FA2AA) vlgo] A2 garhs Hol FeEE
gtk gy AAe) AFIME B HikeE W
& HER AFo] ANHD FRRE e WNEE
AN 9lom, AHOZ TOV.AL) BEAZ v

)

A3 gdulo R AR EYE A7 e AR
veltou, FH9E W] 913k a ol A
23 G3Ee AT e FAoF YEth ol¢ 2
2 ADHD$} #dd T2 Fo LHHL R HY
A BAls g =do] FHol 21 glon, Corkum}
Siegel(1993)0] CPTE ©]&3% ATZAAES ¥

d3 A7 AASo] 493 HdHAEA Heg e
stk o]S9] oA 1074e] A7 F 5742 dTol
A ADHD Zde] 0 g2 & oF8 Bgort 4
he} Aol M= ADHDS} 35| bl reteF
Axe] ztolE Holx] ggict. T3 AR Fo} B
dE FdoME 479 AFolMwt Fojudt 2ol 2
BRI 5709 AFeAe fFou|3t 2ol & ws)A|
23Sk meld B A7) Ao Soe 2 o @
<3 FHFo AR RE FYPHog 1737
Hrokes FAlel 28fdhs Zlo] Bag jlow #ud
t}. 3 Halperin 541988)2 24K L FE 71
FHog EREtH I f¥dd 0E 549 Witol
Mz gd2de 21e A ed, g4 =29 9
et Bty TR QHHQFI) ke
FukRol A M2 gkl A7E Holxn e A
& oo} e 2F Ry Aol FoE Hrld
A ZRAFAA Bl AlHET e Hele] F.
g 8Rleg ARE £ UL AAEFD ik o
ohA] o]} L FEQRY OAHHORT F 1 2F
of thet AHQ FME T F o AAHY A
7 HeF Aoz AzZHoh

GDSA A= A7EA] FA| FollA] 718 dukEgl A
Sg7Ae) 279 AX FCDSIAE 19)9] 2
A2 FAE Vigilance Task7} A4 ©5% FES<-
o} 71 2 43 Holi glo] JuwE #Ad
7P 8 d%s YA e R JEhgoen,
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A Study for Diagnostic Discrimination of T.0.V.A. and GDS in
Attention-Deficit/Hyperactivity Disorder

Joo-Seon Noh  Ji-Hae Kim  Yoo-Sook Joung  Sung-Do Hong

Department of Psychiatry, Samsung Medical Center

Attention-Deficit/Hyperactivity Disorder is the childhood disorder characterized by severe
inattention and hyperactivity-impulsivity, and can lead to the dysfunction of academic. occupational,
social performance in adolescent and adulthood. We discussed ADHD by developmental history
taking, interview, behavioral rating scale of teacher and parents, and individual psychological
assessment. The psychological assessment include intelligence test, neuropsychological test, and
continuous performance tests. T.O.V.A. and GDS are a sort of compueterized CPT. The purpose
of this study is to find the effectiveness of T.0.V.A. & GDS to assess ADHD group. The Subjects
are consisted of 19 ADHD and 21 non-ADHD(40 boys and girls aged range 7 to 14, and above
80 in 1.Q.). In ANOVA, half 1, half 2, and total reaction time, half | RT variability, and half
1 D Prime show significant difference between ADHD and non-ADHD. In discriminant analysis.
hit-ratio is 75% and this discriminant function effectively differentiate two groups. RT variability
and anticipatory response is most effective in T.O.V.A. and Vigilance Task is most effective in
GDS.

—365—





